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Land Cover Classification based on Perfect Polari-metric SAR Images

TIAN Chuan-zhao, FAN Huai-gang, YUE Cai-rong, LU Jia, WANG Dong
(Southwest Forestry University, Kunming 650224, China)

Abstract; Based on the perfect polari-metric scattering matrix haplopia data of ALOS PALSAR"s L-band
at April 23, 2009 in stone forest, Yunnan Province, combined with ESA PolSARPro polarization power-
ful processing software, the data was polarization decomposition, and then using H/o/A -Wishart classifi-
cation method, this region has been studied and conducted accuracy test by the use of 2007 forest re-
source inventory data as the real sample data. The results showed that perfect polarimetric SAR data
could effectively identify five types’ lands of building land, woodland, arable land, bare land and waters
area, and the overall classification accuracy was counted for 80. 87%.

Key words: land cover classification; PALSAR; perfect polar metric; SAR images; polarization decom-

position
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Spatial Variation Analysis of Surface Reflectance in Xinjiang Region

CAO Ba', YANG Xiao-mei’, YUE Cai-rong'
(1. Forestry College, Southwest Forestry University, Kunming 650224, China;
2. First Surveying and Mapping Institute of Guizhou Province, Guiyang 550000, China)

Abstract: By inverting one year MODIS data of Xinjiang region, surface reflectance of Xinjiang region
has been obtained, spatial distribution and temporal change of surface reflectance in cold season and
warm season also been analyzed, and surface reflectance of grassland, woodland, desert and water body

of the year were put forward. Results concluded that the underlying surface feature types had a greater

impact on surface reflectance.

Key words: surface reflectance; temporal-spatial features; MODIS data; Xinjiang region
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Information Extraction of Xishuangbanna Forest Coverage Based

on Landsat8 Image

YANG Zheng-bin, YU Dong-li
(Research Institute of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China)

normalized humidity index ( NDMI) , terrain and other

multi-source as a data source, and based on a comprehensive analysis of a typical feature spectrum, tex-

Abstract: Taking Landsat8 image,

textures,

ture and spatial distribution characteristics, information extraction model based on decision tree rules for

Xishuangbanna forest coverage has been made. Verification results show that the overall accuracy of the

model is up to 99.08% , compared with the traditional supervised classification model (96.08% ), the
accuracy is improved three percentage points.
Key words: forest coverage; information extraction; normalized humidity index ( NDMI) ; texture;

Landsat8 images; Xishuangbanna
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Tab. 1 Texture statistics of multispectral first principal component (PCA1) in different land types
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ArcGIS-based Establishment of Forestry Thematic Map Symbol Library
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Abstract : In the process of forestry thematic map making, it is need to use a lot of different types of sym-
bols, so managing these symbols and building symbol libraries are the foundation of forestry mapping. In
this paper, methods using ArcGIS Style Manager to create a thematic map symbol library are elaborated

on the base of forestry thematic map symbols making, ArcGIS sign making, symbol library management,

basic symbolic thinking method and so on.
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Land Use Change Characteristic Analysis of Puwen Township
in Recent Years

WEN Yong-jun', FU Xiao-Yong®, ZHOU Xiao®
(1. Yunnan Institute of Forestry Inventory and Planning, Kunming 650051, China; 2. Southwest Forestry University,
kunming 650024, China; 3. Yunnan Academy of Forestry, Kunming 650204, China)

Abstract: According to Geolye-1 satellite remote sensing data and forest resources survey data, the
change of land use from 2005 to 2012 in Puwen Township has been analyzed. Results showed that the lo-
cal industry development idea played a important role in land use changes, the second role was played by
the urban construction, the farmers willingness was in the last position. Large-scale afforestation activities

leaded to increase of pure forest area of tea, and rubber, and decrease of corresponding mixed forests,

waste mountains and opening area.

Key words: satellite remote sensing data; land use types; change characteristic; Puwen Township

W 5 RS A 2 1) g 0 R s [ i A IR O
S, NATTERHGE 245 2 2l I AN WT BRI, g 70 JR
Kty Ab B 3T EOR AR B | 18 AR AE MOl BT
WM e SR TR R SRS TR B
B0 TR SAAR N Rt AR IR DL A T Bl 25 20 B SE AT
IR T A7) B IR AR A Sy — o 2 1 %
DGO B, © T T A 3l 5 PR 45 14 ] £ A

rFm B HA:2014-01-09; 1€ [E] H#B :2014-02-28.

I AR R 3 SR AR e 5 4 W L 8l 2
PIRDL , S BRI A ARG, AL B IR 2 5 I
PPRALDRARTE WAl & Jig Mol g B AT
X Pz R AR Sk SCEUOR TN 4, R
IR AR LS 4 R T AR AR IR S A Bl
DA DR 1115 A 200 3t M 00 - 3t ) PR R 9 284

APFNet 3BT E - 7~ 5 P2 40 1Lt B 05 /0 25 28 e AR MO 82k A S A B
EBE® AT CHE(1976-) 53,7 PUEEARO, RN, ATl i A R Bseit TAE,
BEMEE A B2, Lo, DU B BRAFE B, BN SR S R B R Gee Mol B 8 AT



<22 - 2 |

£39%

1 ARRERER

st T SCHEAR BRI L, 2 T AR & 1010
237,k 4 22°33" ) XN B AR 1797, 3 m( 3
BRI, K HER 772 m, AEYIR 20.2°C , AR
FR 39°C AR Y 1 675. 6 mm, 4x4F H BEA]
1 990 h, J& bW #AHT = JR 2 RS e, HoAT & 0™ 98,
BICH B SRR AL, 2 M AP RN 1Y 55—
PV, BA CRRNAL R Z 88, A SRR
U 38 R SR AS I ARSI ME | K L A I A 28 T
BB

2 IRIE A&

2.1 #RISRIE

TE BB S04 2005 45 1 H M 2012 2 12 H
B GeoEye—1 T3 18 B

O 5k - = m Mol A BRI B 2005 4F 5t
T SCHAR MO IR 2 A 5

P H AR . R ) GPS #4727, B 2012
412 A GeoEye—1 T2 3 JEE 4 817 B 3th X %]
/NBE,

AD T AP R A R - AR S SO A R 1
FRARST Hb 25 4 PR 25 6 IR ZRMRAEL A 1) 0 A iR A 7
H ARE Hb IR i HE SR VR A Y IR S ORE ML, i
SRFEHIAED AN S DU e e Ot e Ak
(FSpn i
2.2 Fik

AWE5E FEFH GeoEye—1 TRERMEA) 0. 41 m
ML (A A PERA L. 65 m B4 ( 2% EL) HPER
FUL , B i B RO, R, A SR R
PHREAE B HLAR S 33— A, 5% (7] — Ml 2 PN 2 G
BRI E BB AT RAE, i — 2L RS E B
T BT R R SEAZ A () RT LA ST AR AR SR M)
MIRFR, HRYESE G RN S b 25 58 ST bR A
GERWE 1,

2.3 BMANER S

TE ArcGIS 10 FAZTIRET , A GeoEye-1
DREZAGIATI LR AN BIFPE . R
AR TR T B M K SO FRARTEIR 2
P SFR BB, 3 S 2 WP A GPS SEHb 2 4 B iE,
2 AN ERG AL, M 2 A 1R IR A 55638 98% LA 1Y
TE GIS A R4 XoF 288 J e 135 20 B b 24 25 A 7t
SEAS ARFNC R it 2 W18 B R A i e — B[R] —
AR RN T, AR R s R A T

F1 DA RS EKERBRBFRE
Tab. 1 Remote sensing interpretation signs of

land use classification

é_}

fifp 1 1 R figg 1 P

SCHA A iy BT ISURCHE ANA 2 22 57 Bdl | LA K A% SR
IR A GEIRIT M A AR IR PR AP 1 25 R R AL

3 ERENH

3.1 2005 K {ER

I 28 SR RS RRAE #E 4T B AL E, 2005 4F38 3C
BE A A RIS TR P TR S AR A5 b R HE ARG
MRHEAE 13 28, 3t 366 S/NHE, 25 S i 11 0 DL
%2,
3.2 2012 S ZRFR

2ok KR HZE/NFF, 2012 4F 3% S48 A b ) FH 2K
RIIEYS RORACHR 250t At AR BRI A 12 28,
3313 A/NPE, A HIEAE I EAILE 3,
3.3 LA ATHER

D) FENRTE SN0 T, 8 AT ] 1 SCHH 4 1 A1)
FHZERL R A T — 8 19 5 Ak, 2895 K 4 b T FR
4 855.76 hm®, (5 [# + B A FAY 8. 6%,

2) NI K Aok F 25 I Hb 3G 4 B e, v 0
3215.44 hm?, 52828 Ak SUETFREY 67% , HLRE
FE MR b, ¥ 19 840. 66 hm?, (5 Hb 285 A5 £k, 18 FH (1)



E4H

NEE, & SHTENEIEE LA R ENFIES T =23

17% ., FeJaAeth s 71,51 hm?, #2728 {0 H
1% (K1),

F®2 L 2005 £ RBGT
Tab.2 Land type statistics of Puwen Township in 2005

JNPEEL TR /NHERL TR

2 S S 2 e i
Rkl 12 487.16 B[ 3 370. 74
afipk 5 533.59 I 56 4478. 67
A5 4 87 8636. 29 i S 3 548. 10
WEAMM 13 974. 41 KAk 1 24,12
Rk 104 27285.45  CEMOEIL 27 1301. 22
WY 14 812.78 Pk 2 47.91
A i 39 11053.82 BT 366 56554.26

®3 L2012 £ EBGT
Tab. 3 Land type statistics of Puwen Township in 2012

, TR , INEERR g
b PE A
bk St /hm? 3% /A /hm?
SR AR Hh 3 153. 10 Bl 3 325.02
4lipf 9 1046. 64 PN 56 5319.33
A b 82 11851.73 B
HEA M 1 17.20 TRk 1 24. 12
TRASHR 99 25078.73  HAMIEI 4 537.27
EHMH 14 1027. 88 bk 2 47.91
i3 39 11125.33 it 313 56554. 26
71.51hm?, 1% | B st
\ LRVt
215 Thm? | 4% | O sk
B O #2570 H
513.05hm? | 11% .

840. 66 hm? | 17%

3215.44 hm?® | 67%

B1 EEREKTE

Fig. 1 Land area increasing layout

3) N RO E . IR B, i
2 206. 72 hm”, 5 HZSAAL T FRAY 45% ; HOR EHEAR
MRHE, EE, 957. 21 hm, (5 MR AR AL T AR 20% ; B

oA AR AR M IR 45. 72 hm?, 5 Hb 2 AR Ak TR
1% (& 2),

B R O wikki
B ARk W R A
O Ebkit B ek

334. 06 hm? , 7% ___45.72hm* , 1%

548. 1hm? | 11%

12206. 72 hm? , 45%
763.95hm? , 16%

957. 21hm? , 20%

B2 EERTETRE

Fig. 2 Land area decreasing layout

3.4 TihF ATWEFE

1) HSCE A SR R B 5 1 6 0 2 A
AT RFAE . <5 3G RIAS Ml AR AR I | b |
e GRS MG N, <6 Wk, RIVR S MR | A AR
M CEOMCHE | AR R G M | AR AR D, <2 AN
A5 B KSR AN S

2) M\ 2005 4FF1 2012 4 4 1R FH 280 J oA
TR, 7 SO A 1 A FH 2SR AR A DX 32 2 A v
TE 213 [ 18 AL/ e 2 8% DARE , KT TR] AP Ak
b FH Hi, T P AR AT | 3 XS sl AR ) B R AR
7o ™ B 1 R

3)2012 473 3B B b T B 2005 4F 1
215. 1 hm®, 2R A5 Ak B ALY 4%, (B A
ROKF , R Z AR, R4 Hh e /N i 2y
BELAPY  RIFT LAAR —l | i I F AR 453 SO AE R
AR UK 22 14 070 1T 5 ) 3 F — 25 B i T 38 SR
FE IR X 38 228 5 R % 88 A [ e o 7 B A 25 A
TR, A - M R

4)) Z5 - Rl G e b 2 8 Ay 3 SRR T AR e K 2
P s, o [ A 8 B 309% L b 3 R Oy B
PV ZER AR AL L B SSRGS IR . 22 RS PR L
AR, | B P AN DT 9 2 U] 3 3 R R R R TR 28
MR EBARTFTE BB AR S 17 DL AE 3 SCHR B AR SR A
TE X P UK 1 Bt b7 Pl S5 R TR AR IR 2,

4 #il

1) A BRIl K R AT SRy , iR HA AR A el
(TF4:% 30 )



$£39% F4H ol @ E M K Vol.39 No.$8
2014 £ 8 A Forest Inventory and Planning Aug. 2014

doi:10. 3969/j. issn. 1671- 3168. 2014. 04. 006

oh [ 5 0 M T 2 75 R R 55 T BE B ST i

Z A, EWE, R, KER, ZHOR, R, XY

(1. EMR LR FT R IR TP, LT 100091; 2. B A A SR AT TEELEZE, b 100091)

TR BRMAGE IR AR RN B AFR K ML 3 R AR BIE S
BIONEL2ANAET2AMEANFEEHAAS> A, FRARERTRAELERE T, A HIEEE
WEAR 579.59 7 hm’, & A EBILEARE 12.42%, @1 TAA T &5 &E 5 LBk R AR
Fa K FRAGEARNERR, PERELSEBASZARS AR DIEH S P, L FREFERHG
HPEEABSEINT 2N TR R ERAS ZREMRS R0 T ik, KEAFN A3 A0
2 H @Ay AR T IRERIASZRARED RGN RE, AU ESERAESRZERS TR
BFR P B EA R TABEMAMEESRAES LA AR ITEIRE BB A SR
E5ASZGMREDREANEIR R EERRESZAARS AR IFEEIR T FASERETG
AT R,

LR R BRA ALK RGBSR RN Tk AR IRE R A P E

PESHES:S718.5;Q178.5 XEAFRIRFG:A  XEHS:1671-3168(2014)08-0024-07
An Overview of Chinese Coastal Wetland and Their Ecosystem Services

LI Wei, CUI Li-juan, ZHAO Xin-sheng, ZHANG Man-yin, MA Mu-yuan,
KANG Xiao-ming, WANG Yi-fei
(1. TInstitute of Wetland Research, Chinese Academy of Forestry, Beijing 100091, China;
2. Beijing Key Laboratory of Wetland Services and Restoration, Beijing 100091, China)

Abstract: Coastal wetlands are an ecological transition zone at the junction of land and sea, with a spe-
cial hydrology, vegetation, soil characteristics. Coastal wetlands are distributed in nine provinces of Chi-
na, two municipalities and two special administrative regions. The second national wetland resources sur-
vey shows that coastal wetlands area is 5,795,900 hectares, accounting for 12.42%. Coastal wetlands
are primarily distributed in China’s eastern coastal areas, which contain abundant natural resources and
are important to the ecological environment. China has a long coastline from north to south. But coastal
wetland is a vulnerable and sensitive ecological area. Chinese coastal wetlands have been impaired seri-
ously owing to the pressure of population growth, the development of economy and industry, human recla-
mation and transformation, pollutant emissions, siltation and irrational use of water resources and other

reasons. Coastal wetland scientific definition, classification and existing coastal wetland ecosystem services

Y5 A H#A:2014-05-09.
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evaluation methods are analyzed. After that, two aspects of static and dynamic evaluation are elaborated

to assess the value of coastal wetland ecosystem services. Finally, aiming at the existing coastal wetland

ecosystem services research problems, coastal wetland ecosystem services evaluation system, coastal wet-

land ecological characteristics and ecosystem services inherent mechanism, coastal wetland ecosystem

services double counting, mapping and management study should be taken seriously in the future. This

work will provide scientific and technological support for China’s coastal wetlands protection and manage-

ment.

Key words: coastal wetland ; ecosystem services; evaluation methods; value assessment; assessment sys-

tem; China,
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Seed Tree Nutritional Characteristics in Generation Seed Orchard
of Pinus massoniana

PAN Qiong-rong
(Xikou State-owned Forest Farm, Xianyou, Fujian 351200, China)

Abstract: The content of nutrients in needles and cones of seed tree in generation seed orchard of Pinus
massoniana was measured, analyzed and compared in this paper. The results showed that: the seed tree
of Pinus massonian has strong nutrient demand on nitrogen, potassium, calcium, phosphorus, each ele-
ment content in needle leaves are followed descending order as N> K> Ca> P> Mg> B> Mo, nutrient
content in cones followed as K> N> Ca> P> Mg> B> Mo; nutrient content in needles leaves and cones of
seed tree are varied; nutrient content in needles leaves has been initially measured, appropriate range
showed as N (10.994 ~ 13.414 g/kg), P (1.026 ~ 1.430 g/kg), K (6.025 ~ 15.842 g/kg), Ca
(1.784 ~ 5.483 g/kg), Mg (0.845 ~ 1.233 g/kg), B (28.417 ~ 38.854 mg/kg), Mo (1.743 ~
3.012 mg/kg) , which could be used as one of reference for fertilization trials and speculating the nutri-
ents distribution status of seed tree in generation seed orchard.

Key words: Pinus massoniana; generation seed orchard; tree nutrients element; formula fertilization
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B &R FEMAE 10~ 30 mg/kg; Mo FHAE 0. 1~
0.5 mg/kg, MK T 1.0 g/kg,

— AT el 1Y B A E SR T R 4 & 0l
H:N:11.139£0. 199 g/kg,P:1. 128+ 0.028 g/kg,
K.8.737+ 0. 828 g/kg,Ca:3.370+0.300 g/kg, Mg:
1.111£0. 047 g/kg, B:27.888+ 1.642 mg/kg, Mo:
1.339+ 0. 124 mg/kg, BRI 3750 F 35 & &2 55 3
H:N:3.504% 0.199 g/kg,P:0.620+ 0.028 g/kg,
K:7.660+0.487 g/kg, Ca:2.806+0.300 g/kg, Mg:
0.444+0.046 g/kg, B:17.651 +1. 642 mg/kg, Mo
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0.543+0. 115 mg/kg, BEMARE, ok Bk, L
N K. Ca B7 & M5 m, 5t ip 45 o0 25 2 b = 2
RAKIK A N>K>Ca>P>Mg>B>Mo, B H1 45 3500
AT A K>SN>Ca>P>Mg>B>Mo, Uil & EFARERY
XPVER BRI A R s OIS SR T R SR AE
BRI B IR U R i PSR R e A
FICRWE B m TR & 0 o R W, Kot
Fr Ve A ARGV R G F2 B30, A B M d i
SR 353 RN S SRR A8 B, X IE R TR S
FRZ W LA AR A 3B 0 14 S A

2.2 DEM—RAHFEBHEFRTEEEIEN

x5

J i ) PR AT R A el I 45 ) e EE AR AR
HR A 5 A — AR 7 AN [] 7= 2 i B SR T R 1
TR (E 1K), LR (X) ik,
T TR PRI AR R 25 00 R R R AL (XX
+A) ORI TP 4 A A v R 2 1 A IR
FEAL(X<X-A), =8N T -4 S50 g 2 [
ERFEAE (X-A< X <X+A) , A R &) 43 A A 7=
e A L BEAR B I RN ER SR G 3R 0 i IR 2P

1 DEA—KHMFEERHHEFRTESE
Tab. 1 Leaf nutrient concentrations in Pinus massoniana seed orchard
R BRE N p K Ca Mg B Mo
e /(g8 /(g-ke)  /(grkg) /(gekg) /(gokg') /(gekg) /(mgeokgT')  /(mg-kgh)
1 337.6 10. 748 0. 981 5.088 6. 130 1.420 36. 245 1. 111
2 588. 1 11.343 1.034 6.616 5.483 0.910 38. 854 2. 445
3 317.8 13. 360 1.103 11.996 3.912 1.226 28.417 1.524
4 358.8 10.353 1.078 6. 945 1.599 0.732 49.292 1.302
5 148.8 10. 948 1.028 8. 131 2.724 1.014 32.331 0. 876
6 184.8 12.162 1.117 10. 892 2.782 1. 068 28.417 1.087
7 1368.9 13. 414 1.386 15.352 2.196 0. 845 29. 069 2.587
8 329.7 10.211 0.919 7.085 6.970 0. 833 40. 159 1. 080
9 29.3 10. 510 0.974 2.931 3.753 0.936 17. 119 0.510
10 1585. 4 10. 994 1.026 6. 025 1.784 1.081 38.202 2.222
11 179.6 11.440 1.044 13. 682 2.811 1.057 22.546 1.240
12 561.7 11.938 1. 164 13.091 2.02 1.233 28.417 3.012
13 300.7 11.240 1.148 3.256 2.626 1.115 22.546 1.098
14 78.0 11.627 1.043 12.381 6. 058 1.632 23.199 0. 850
15 119.2 11.019 1.073 5.933 3.815 1.350 20. 137 0.768
16 313.9 9.731 1.040 7.318 3.312 1.078 27.637 1.137
17 206.2 11.156 1.021 5.356 3.007 1. 065 16.589 0. 996
18 384.7 10. 782 1.279 11. 629 1.133 0. 870 30. 184 1.612
19 986. 8 11.332 1. 430 15. 842 2.863 1. 204 35.211 1.743
20 118.2 9.067 1.036 5.754 4.18 1.186 19.116 0. 677
21 226. 1 10.514 1.396 3.433 4.678 1.726 18.914 1.058
22 159.7 10. 407 1.092 2.334 2.055 1.014 26. 144 1.319
23 251.5 12.508 1.206 11.889 2.911 1.036 20. 134 0. 987
24 200.7 10.785 1.261 12. 611 2.402 1.227 23.743 1.044
25 167.9 10. 895 1.324 12. 861 3.042 0.927 24.578 1. 184
-4 380.2 11.139 1.128 8.737 3.370 1111 27. 888 1.339
PR 22 77.2 0.199 0.028 0.828 0.300 0. 047 1. 642 0.124
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Tab. 2 Cone nutrient contents in Pinus massoniana seed orchard
B BOR N p K Ca Mg B Mo
5 /(g- W) /(g-ke)  /(gkg')  /(grkg')  /(grkg)  /(grkg)  /(mgekg')  /(mg-kg')
1 337.6 3.113 0.473 7.967 5. 566 0. 749 26. 008 0.265
2 588. 1 3.708 0.526 9. 489 4.919 0.239 28.617 1.599
3 317.8 5.725 0. 595 8. 869 3.348 0. 555 18. 180 0.678
4 358.8 2.718 0.570 9.734 1. 035 0. 161 39. 055 0. 456
5 148. 8 3.313 0. 520 5. 004 2. 160 0.343 22.094 0. 030
6 184.8 4.527 0. 609 7.765 2.218 0.397 18. 180 0.241
7 1368.9 5.779 0.878 10. 225 1.632 0.174 18. 832 1.741
8 329.7 2.576 0.411 9. 964 6. 406 0.162 29.922 0.234
9 29.3 2.875 0. 466 4.312 3.189 0.265 6. 882 0.336
10 1585.4 3.359 0.518 9.254 1.220 0.410 27.965 1.376
11 179.6 3. 805 0. 536 6.574 2.247 0. 386 12. 309 0.39%4
12 561.7 4.303 0. 656 10. 555 1. 456 0.562 18. 180 2. 166
13 300. 7 3. 605 0. 640 5.786 2.062 0. 444 12.309 0.252
14 78.0 3.992 0. 535 4.898 5.494 0. 961 12. 962 0. 084
15 119.2 3.384 0. 565 4. 806 3.251 0.679 9. 900 0.078
16 313.9 2.096 0.532 10. 191 2.748 0. 407 17. 400 0.291
17 206. 2 3.521 0.513 7.229 2.443 0.39%4 6.352 0. 150
18 384.7 3.147 0.771 8.502 0. 569 0.199 19.947 0. 766
19 986. 8 3.697 0.922 12.715 2.299 0.533 24.974 0. 897
20 118.2 1.432 0.528 3.958 3.616 0.515 8. 879 0. 169
21 226. 1 2.879 0. 888 5.306 4.114 1. 055 8. 677 0.212
22 159.7 2.772 0.584 4.129 1. 491 0. 343 15.907 0.473
23 251.5 4.873 0. 698 8.762 2.347 0. 365 9.897 0. 141
24 200.7 3. 150 0.753 9.484 1. 838 0. 556 13. 506 0.198
25 167.9 3.260 0.816 6. 023 2.478 0.256 14. 341 0.338
Ty 380.2 3.504 0. 620 7. 660 2. 806 0. 444 17. 651 0. 543
PR 2 77.2 0.199 0.028 0. 487 0. 300 0. 046 1. 642 0.115

DL e 7 e L B R A I R B 5 0 A R T
Fel BB 7R U 2R T sy L A5 R R 3, Ho
BRot £ 37 o0 28 B B4 k. N (10.994 ~
13.414g/kg) , P (1.026 ~ 1.430 g/kg), K (6.025 ~
15. 842 g/kg) ,Ca( 1. 784~5.483 g/kg) ,Mg(0. 845~
1.233 g/kg), B (28.417 ~ 38.854 mg/kg) , Mo
(1.743~3.012 g/kg) . BRAREFRICEE T ENE
FEI 2391 4 . N (3. 359~5. 779 g/kg) ,P(0.518~0.922
g/kg) ,K(9.254~12.715 g/kg), Ca(1.220~4.919
g/kg) ,Mg(0.174~0. 562 g/kg) ,B(18.180~28. 617
mg/kg) ,Mo(0.897~2.166 mg/kg) .

WA AT e R R & b AR R Y
AT SEEIRICER I R AR T, A A LA 7 isg

NORFR, MiA LB FRIC R AR, ARS8 4
FAW B BRI Y SERR B SROCR AR AL T L
RIE BN, i — e R s = s i, e
LHEITCR I L] o R, E RS IR 7R E AL
FERK I At LA, PR g (S AT T PP AN b1 el 1 A
BN R SRR £ sBROR N S IR CR
e oA R AT DA A el i A A R IS 5 it
BT S H ARG Z —
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Tab. 3 Nutrient contents of cone and leaf in Pinus massoniana seed orchard
- BRI N P K Ca Mg B Mo
B 4 -1 -1 -1 -1 -1 -1 -1
o4l /(g-kg) /(g-kg) /(g-kg) /(g kg) /(g-kg) /(mg-kg) /(mg-kg )
L 10. 994 ~ 1.026~ 6.025~ 1.784~ 0. 845~ 28.417~ 1.743~
It S
s AL 13.414 1. 430 15. 842 5.483 1.233 38. 854 3.012
] 9.731~ 0.919~ 5.088 ~ 1.133~ 0.87~ 27.637~ 1. 080~
- 13. 36 1.279 11.996 6.97 1.42 49.292 1. 612
572 9. 067 ~ 0.974 ~ 2.334~ 2.055~ 0.927 ~ 16. 589~ 0.510~
T 12. 508 1. 396 13. 682 6. 058 1. 726 32.331 1.319
Tl 11. 139+ 1. 128+ 8.737+ 3.370+ 1.111+ 27. 888+ 1. 339+
0. 199 0.028 0. 828 0. 300 0. 047 1. 642 0. 124
L 3.359~ 0.518~ 9.254~ 1.220~ 0.174~ 18. 180~ 0. 897~
3 e
HOR Al 5.779 0.922 12.715 4.919 0. 562 28.617 2. 166
g 2. 096 ~ 0.411~ 7.967 ~ 0.569 ~ 0. 161~ 17. 400~ 0.234~
- 5.725 0.771 10. 191 6. 406 0.749 39. 055 0. 766
1574 1.432~ 0. 466 ~ 3.958~ 1.491~ 0.256~ 6.352~ 0.030~
T 4.873 0. 888 9. 484 5. 494 1. 055 22.09%4 0.473
Tyt 3.504+ 0. 620+ 7. 660+ 2. 806+ 0. 444+ 17. 651« 0.543+
0. 199 0. 028 0. 487 0. 300 0. 046 1. 642 0.115

3 dE5itig

1) —fRE M FREMIATLL N K Ca P H
FRICE M A i, Ut — 105 AP bl B
XA EP S SR R R ORI IR
AR, A O R i B s BRI N>K>Ca>P
>Mg>B>Mo , BRI & EFRITR & w3 M fFF o K>
N>Ca>P>Mg>B>Mo,

2) — MR B BT SRR T A EFRIT RS
S B AR R AN ] 7 o e LA i Rk SR 57
Sre I ZER NIRRT TR E TR,
WA BN Fh el B 572 00 2 By L Hor
FEd 4% 8 R J0 2R & 18 BYE B CA . N (10. 994 ~
13.414 g/kg) ,P (1.026 ~ 1. 430 g/kg) , K (6.025 ~
15.842 g/kg) ,Ca(1.784~5.483 g/kg) ,Mg(0. 845~
1.233 g/kg), B (28.417 ~ 38.854 mg/kg) , Mo
(1.743~3.012 g/kg) , BRAVE F5 o0 Rl HOWR B2
FEl 23991 4 : N (3. 359~5.779 g/kg) ,P(0.518~0.922
g/kg) ,K(9.254~12.715 g/kg) , Ca(1.220~4.919
g/kg) ,Mg(0.174~0. 562 g/kg) ,B(18.180~28. 617
mg/kg) ,Mo(0.897~2.166 mg/kg)

3) WFFE A5 SR e o7 it A i 6 Atk A5
BRLHASC AT FH 400 254 DU B A Sk SR PN Y78 SR 00

FOE A IEN AT ARy b3~ Dl i A R R IE 75
TEAC IS I S s 2 — AR T bl E RS W4
R PR TSR A0 E SRS B SR IUER
A LR RE 18 I L2365 25 1
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WA AR R W R, TR
(LERHLAY BXRALATHEDSRERTELERE, Z0 BY 650224
2EHMLAERER ZHAHRAMKERELHELERE Z9F B9 650224)

T . AA% (Bombax ceiba L. ) F /& T AAGHAARE , L L 4Af AN mEM BHLE, 22 0H
R R R A ZHRETIR, LT EF HRAMET—F, XFEoM ARG 5H
oL, TR A PR A S FWR T A0S W R feiT B 69 25 32 i ) KAR 4 4 0h 2 M4
BRI FFEARARE T @ AS, WA IR, 5 & A E 6 P A Fe 7T, FE 4R R
[

KW AR AW AN RSN A5 BT AR R

FESES:S792;5718  XHAFRIRAE:A X EHS:1671-3168(2014)08-0036-06
Research Progress on Bombax ceiba

TIAN Xiang-nan', WU Jian-rong" >, ZHENG Yan-ling' , TIAN Bin', MA Huan-cheng'
(1. Key Laboratory of Biodiversity Conservation in Southwest China, State Forestry Administration, Southwest
Forestry University, Kunming 650224, China; 2. Yunnan Key Laboratory of Forest Disaster Warning
and Control, Southwest Forestry University, Kunming 650224, China)

Abstract: Bombax ceiba L. belonging to gossampinus genus and bombacaceae family, and also know as
aka, hero tree, red spots cheese, malabarca, etc, Its mainly distributed in tropical and subtropical re-
gions , named as deciduous trees species with economic and medicinal value. This article analyzed the re-
search progress on its distribution of species, biological and ecological characteristics, chemical composi-
tion and pharmacological effects, structure properties of fibers, breeding cultivation and cultivation tech-
nology and so on. Countermeasures for the present situation have been puts forward.

Key words: Bombax cetba; biological and ecological characteristics; fibers structure; breeding and re-

production; cultivation and management; research progress
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i, % . RISEYWBEHRER + 37 -

J& T AME (Bombax L. ) , 33X 2 A A & (147 55 Y ]
A, 3 A AR G YN BT DI, AU RV U AT
AP I A A o, FeEIARRRRHE Y H 1 5™
MBIgERIE 6 8 11 At AR 2 18R . ©
KA JE (Bombax L) 3 8 Fft, ANSHERS (B. ceiba) ;@
BRAH JE ( Pseudobombax ) 3£ 20 Fr, Ui & 1 R4 ( P.
ellipticum)) 5 @ 7 DUJE ( Ceiba ) 3£ 10 Bl 40 ™ A A
(kapok) ; 5K (balsa; Ochroma lagopus) , B-A K
WARER AR T 5 O T 55 P9 A ARGZE ( durian s Du-
rio zibethinus) , SRR , S S8 K © Ay &
W LA B R W) KB & ( Pachira) 3 M 1 42, ( bao-
bab ;Adansonia digitata) .

A (Bombax ceiba Linn) A ARIFFAR & ¥% i
RIRAR S RARMER o A e )12 (R, T2 R T
ENEEJEVEIE  EhoRf By AU 50 L FeE w1
KER =/ AR PN SN TP TP R
B A, H oA oL iR AR )T
SRR, R P e RN A D LR
HoH AN MR AR AR P o A A5 R R
T AT AT AL, 293626 26°C S H o A B RR 3 15 53
A LR 1400 m LUR O 3 /B0l IX Al 3k
1700 m, & —FhANTR ZE AR R, I 2l i RRIE R
AR B T o R, A B, AR AR LB AN B,
JIT LA TE 3l T 2 A v ) AR AR L 2 I Y R AR 2
— AN R AR Bt A AR 25 FH R, A
REFAAEIRACR . HER SN RO 4 ] VRS 72
BUFETEM L RO T8 Ayt v, 28 v IR IR R
R iAW B 2 B, AT A T80,
AT LAVE R Tl ™ R AR 3 T 00 S bR S R
ok AR — TR E M AT E T — SR
YyFptel,

2 EMEHUESESEER

2.1 Y45

RAAE Ry — T A K A 0 BB R, B 9 i € R
FIARES , WK A TE 5 ~ 8°C IR R, B 4l
S BNORE Bt LA KB AR FR R . AR AR 5
FATEE 30 m, T2 1 m AR, W TEE, W EZHEGE
R (B 3 BRI AN, SN T RIS 5 2 Y
ANTA] A 26 e TRE A (B R e, 2 s A A AR
B IR A 0 B3 To il A Ak e A HV B I
WA LR AR B AT LA E] 15 em, T2
REH ALK, NEA 5~7 F, 2R KHHRTE , 4
% KKAT~17 em, 58 5~7 em, AMAETERK, Hi

AL E O R A S R eSS LW
JRE MRS R 2R, ANE RS SRR AL R 5 o,
[FRA R 1o, ARG AE 3~4 RS KRYY
fE6~7 A, 3R AR MEIE, ) REA 284K
R4k, ARSI R 3 AR BT 5 A5 A, T AR 2SI
YR | 38 B SRS AR T LAGA Y 5~ 8 om, RSE
SRR AE MM E | AN R SRS
M, BB B AR 22 R, T AR AR AR SR 5
A SR SR, X BE A AT DL AR E AR R OR & K
e,
2.2 ABEHR

W H AR A RAEEER 1700 m LUF BG4
SCE IR bR S U A bR B 2 AE A 3 3 B 55 A
Koo AR RRE, A KR W, A0 e TR 5 Tif ok
B, AMEH AR AR AT, PG AR
I AAR AR AL A KRB, T AR e o A B |
eI AR, RAA —EMPLIERE T, e A %
0°C IR , 18 &l 7 L R ik A A 2 76 I Tl — 3°C B
ZEMIEY

3 KRisHFRiEtE

3.1 UERHRABERAARER

KT 0 5 = R P R A DA e R 2R
M= MEIE A LR, 78 & AN ) (0 Xt
AR A2E BT R T T R A BT AIF ST, BRAEH 25
JCRHT CO, I 79 700 % A B4k 2 i o0 4 7
A3E, N BRI B T 40 ik | o 20 Bk PR TR
fig A TUEER - DUBERR 21 - FbERR L Bg ABPE
iR 5 THRI A o iR S 2 e e &9,
TR A T 0 o ik 8 2 R o AT T
B, NTTAS B T PUREIR o~ T HABE - HAEE , —
HH 3 = SR IR IR 0, B BR A, AP i R
Sy L E I T 40% , SRR EN ) e X2
2 CERRT S AT T 2007, A3 80 T 64 Bl ran B
R [ R [ R N AN 1 N I AN
W—6,9- WG lR LT M BR L1555 2 5 4, Hop i
E NI R M R o e 22, Hopk R B Rkt
AR = 2 A7 57 45 21 2P B8 55 ( Lupeol ) |
5 S ( Lupenone ) M PR 5.-20(29) —J&-3 Bi45 1k
HPR SR AR R AR B B 2K R E T
EARIWEZE, NP R BT 7 FRERZAL A9, 5000 ok A
PR MR ABRER ARBER-T-o- A
s B4 226 (24R) —5a— 5§ -3, 6— il I
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ARES -4 -4 -3, 6- "> 2B AHEGE h &
B, BET 4HREE S (1,3,6,7-terahydroxy —2-B-D-
glucOpyanosyl—xanthone ) 77 7£ T A4 i rplisie) - 5
—HEANB R T FHER-4 -HEE A HBE-3-0-
IR RS R SRR A PR AL G WA AE T AR
MR ZR R U7 Sl g B2 1 5 TR RN T T S AT ik |
Wt LR 53 e i R AR AR 45 48 64T 3 AT Fn A 56, [
BILAEXS AR A 27 B AT T 3R 0 R
desmoic acid , HEERR IR | 1E 1 F6E R 55 JLFR
JEAEAE T A ™ SR 45 R (3% D7 vk o i 2
iy A AAR - v 23 15 4l 4k HE R LA W) I« Toliolide | i
INYEERE 4-H -0 -7 -0 -3 -1 g 6
=320~ HEASCFRRR B -4 S B A AR R T |
HARIENE CIRER  TH —15[Be -3 R MR .6~ %A ~FtH
BE- W18 D12 - -2k -4, 5 - I -
R

AREFEA — RN, L nPiw T8 R R
TRV IR i I RO M i SR PN & \WW N i
AR IR I E 5 7 1) 35 FR B8 5, X T4 i
TR A A D A R A A R P 491 i 2 3K T RS
a5 IN 7Y NI Y S B AR PSS S el
[0 VAR AR NN R8T 1 S 6, 22
LRI, AR AL 1 $2 WY B A AR 9 Ah 1 o g v
PV TR AR R R IR E R I K S
LB K S A RE 14 /0N BRI DA SR AR A A 2
3TN R AR A 2 I S iRV R
HENGH PG  WARR] TSR, R AR
(FEHNT S—180 YT 2 ik 54. 5% i
A5 N DU A AL AT (0 42 O AT BIESE R AE IR
HX/NE B S—180 PR B AT S A/ T, Hohosgg vk
AT 30% 2472 o FF— PN SCR AT B 9B 5
753, i R R AR RR SR IO, S50 T PR PRI
RGP RE LY S O T2 BT AR
H R DB A 8 A3 0T T PR B 4 AR P B ) R R
AAR A SR AT TR A il VR FE S S T E— 25
BT A BT 5 114 45 o £ RO 1) DR P I E 5,
BEAAHRAR B 7K B OB DRI, B AR B B0 1Y)
TRIFPERIVEA B ORI R 7 45 A A AR
AR BTSRRI W AT T W5, AR T/ 1 R
I GPT GOT RIS, RIREELAT PR AT AR
3.2 AEMEMENREREARERS KA

TERIE T, RIREF AE ) 250 LU EF 2540 8 &
BIANIEF LT SRR R M R AT
2 AR SR S0 TN B 20 B A AT SR 1Y X —

BT 5 R G 2T 2 25 £ 2 AL T AR 9 SR TS AR P RE
KT ARAF AR LT G 1) R 25 4 | D 2R IRUBE R /N2
UGS, 1 21558 GOK AR £ 4 R 48 1 7 s i 00
A LT T AT WS, AR 2F 4 1Y) J2 IR S5 40 T
i AN (S =¥ ¢y -5l o 1 32Ny s Wl ) EA B <
FEWEESR, FZWRETLU T 5 F. kb T
WAMNZHIEINER I Z (FRICHA S) , KUK = 24 i fif
BE(W, W, W,) N2 Z(1S) . RAEEF
A 25 R R IT R/ N YEEE R 2 3.2~5.0 nm ANEE | iX
LR LT dE 3L R A7 E MM R FESC I
H R IR, AN [RIAH 27 4 % T i 1) VR AR AR B AR K
AR, RIS Sk B R — AR R 0 A B 41 e A7 e
—EMES, 5 ZAIMEET JERE2 B W, BAS S
BRI S W VA A, R J2 TS R 4 i o FH L B RS
A FR Y R R0 o B V5 ik Ak 3L 1) A Al 1 4 1 )22
URZE RGBT ), A A 8 2 45 65 by S v B v s
(), X FELEZK BL (Y %% B 25 AR /N, RIS AE 7K il s
HAH20~36 i HEE, R HEUASTI,
EARKRET AR B 2 T B I8 £ 2, A X 0 7% W
£ 71.5%107* eN -« em’. tex >, {HiX 23 G HURM £ 4
MINEETERE T I, RAREF 4 B R A4 £ AR
2 KA IKEEPEY BT AR SRME K S5 R[5 RA) B
EATHT & B L5 3 R 64%, 13%, 8. 6%, 4. 7% ~
9.7% ,2.3%~2.5%,1. 4% ~3. 5% 1 0. 8% | 1EH
T ARRREF AN 25 52 B R 1 52 ), oK 25 37 2]
NaOH 3XFE SRR TR 152, oAb~ RE R A
18, JTELAT P TR R P RV Bl e 8 2 T R 4 e )
U, — e s R A RS R B R
WA EELURMILF 4 £ 1ERCE G TR Tk
T R b EARIRG 7 b e 2 v tha A o
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Research on Artificial Hatching of Crossoptilon crossoptilon

TI Bu, XIAO Lin, JIANGCHU Nong-bu, MU Yan-chun, LI Xin-hong

(Baima Snow Mountain National Nature Reserve Administration, Deqin Branch, Deqin, Yunnan 674500, China)

Abstract: Using different birds hatch and machines hatching methods, hatching rate, egg weight loss rate
and other aspects of Crossoptilon crossoptilon were analyzed. The results showed that success rate of differ-
ent birds hatching was over 87%, the machine incubator hatching rate was of 85%; the change of egg
weight loss rate of well developed Crossopiilon crossoptilon eggs hatch in the incubator was around 13% ;
the change of egg weight loss rate of poor developed Crossoptilon crossoptilon eggs in the incubator was be-
tween 11% ~17%. Egg selection is a prerequisite for success hatching of Crossoptilon crossoptilon eggs in
the artificial hatching process.

Key words: Crossoptilon crossoptilon; artificial hatching; egg selection; different birds hatching; ma-

chine hatching

H X ( Crossoptilon crossoptilon ) X ¥R 5 HE, W FEEAMAE SR, F 1937 45 UAE FE 2N E 58 ml 2
PR AL XS | T D AEHEIL 3 000~4 000 m 1Y FEUERY I AW FRR A C 7R R A, BBE C
Ll g L AR R AR R IR ERARE 500 H o, JEAER, B TR MBI TR I A, A
XK HEM D o RIS | {3 FRTE = B U LR, ILRE 1Y 9 SR PP AR i 21 T I, R E o R i —
VUV &, VAR B B R R AR LA S 5 e g v, HAT SERAP3h ), I o PR 5 25 04 B2 (ICBP) W E
IHER 4 DR, B8 2 F (C. c. crossoptiion) . ZRIEMII S, Bk, (R4 47 SUAF R RE AL S A
AHYLMEFH ( C. c. lichiangense) B #EBI.Fl ( C. c. drouy- TARFEMEEX 2 KR ERZ B AN BN, AKX
nit) MERTFN(C. c. dolani) . HEHAGH 1891 4F BT H EXG7E IR [E 19 A TS G AR 0L TT e 0y w0 25 A

I FE B #5:2014-03-27.
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Fig.2 Related temperature and humidity changes of machine hatching

22 REEEADBHIISTAERIBSBFIP
KEERITLL
KEIEH F S5 IR B R 1 XS R0 O e
fh 8 P IE # R4k R B UL R 3 FNIET 4 s

13% 747 ; oK E RE ST 1 S50 BR A AL 4% A IE 5 b

MR E AR TE 1% ~ 17 % Z [0 725

2.3 MIMTEENEESRIHTHEBEEXLL
ol B T8 ) B k5 P 4 7 ) A X8 X L

HITE 3 FIME 4 XFLEnT IB AT IEWRHS K5 PR,

0B e 9 A 2% P4 IE OB ALk FE R AR R, A

< mm ABER /g
& -
#® RER /%

ol i g

B3 REEFEBDBHMMERUZINEEZHURER

Fig.3 Egg weight loss rate of normal developed White Eared—pheasant in the incubator
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Concept of Nature Reserve Ecotourism Health Degree and Its Evaluation
System Building

LU Xiao-Bo, CHEN Xiao-Ying, MA Bin-bin, GUO-Di, DING Yu-Juan
(1. College of Tourism, Bohai University, Jinzhou, Liaoning 121013, China;

2. Tourism Development and Planning Research Center of Bohai University, Jinzhou, Liaoning 121013, China)

Abstract: With the deepening of the research, the concept of health degree that originated in the human
body is applied to the comprehensive evaluation of natural, social-natural compound and social system.
Due to the particularity of nature reserve ecotourism and the need of practice, management and research,
it is very necessary to introduce the concept of health degree in the study of nature reserve ecotourism.
Based on the concept of Nature Reserve ecotourism health degree, an evaluation system which analyzed
from four dimensions of lateral structure, longitudinal development, dynamic features and coordinated a-
bility, and including 16 direction and 58 factors has been constructed. In order to ensure the evaluation
scientifically , major stakeholders of Nature Reserve ecotourism such as local inhabitants, managers, tour-
ists, and expert and government workers also have been absorbed into the evaluation of nature reserve ec-
otourism’ s health degree.

Key words: ecotourism; health degree; concept; evaluation system; Nature Reserve;
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Fig. 1 Multidimensional evaluation index system of nature reserve ecotourism health degree
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Preliminary Discussion on Position and Function of Natural Reserve
in Construction of Ecological Civilization and Beautiful Yunnan

ZHENG Jin-xuan'?, WU Xia'?, HUA Chao-lang'*, YU Chang-Yuan'?*, XU Ji-hong'?,
ZHANG Shao-hui'*, WANG Yong'?, LU Zhen-hong’

(1. Forest Inventory and Planning Institute of Yunnan Province, Kunming 650051, China;
2. Natural Reserve Research Center of Yunnan Province, Kunming 650051, China;

3. Flower Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: 157 Nature Reserves with a total area of 2, 825, 200 hm” in various types and levels have
been built in Yunnan Province which accounting for 7. 2% of the province’s total land area, basically
formed a nature reserve network system with rational layout and complete type. Development and con-
struction of Nature Reserves are the keys of construction of ecological civilization and beautiful Yunnan
which to protect the natural resources and biodiversity; popularize the knowledge of ecological civiliza-
tion; promote the construction of ecological civilization and beautiful Yunnan; meet society s growing
tourism demand; promoting development of surrounding communities.

Key words: Nature Reserve; ecological civilization; beautiful Yunnan; biological diversity; ecotourism;

community development
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Research on Coordinated Development of Damingshan

National Nature Reserve and Surrounding Communities

LI Jie-xia, LI Shun-li

(Damingshan National Nature Reserve Administration, Nanning 530022, China)

Abstract: It is essential to handle the relationship between the nature reserve and the surrounding com-
munity. The current development status and development contradiction of Guangxi Damingshan National
Nature Reserve and surrounding communities have been analyzed in this paper. Countermeasures for co-
ordinate development of Nature Reserve and surrounding communities such as to raise public awareness of
surrounding community, the implementation of alternative energy projects, improving job security, to play
the advantages of the project, development of eco-tourism, have been proposed

Key words: Damingshan Nature Reserve; surrounding communities; coordinated development; energy
alternatives; eco-tourism
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Aquatic Life Nature Reserve Status and Its Recommendations
in Yunnan Province

YANG Shu-guo', CHEN Fei', CAO Guo-yan’
(1. Yunnan Aquatic Product Technical Extension Center, Kunming 650034, China
2. Kunming Institute of Botany, Kunming 650201, China)

Abstract: Yunnan Province is rich in aquatic life resources, and most of them are native species and en-
demic to Yunnan. In recent years, there are many species endangered or become extinct because of the
effect of damaged water environment, overfishing and other factors. At the end of 2013, there are 17 Na-
ture Reserve of aquatic life and 18 Reserve area of Aquatic product germplasm resources in Yunnan prov-
ince, but regarding to the rich species of aquatic organisms and extremely damaged water environment,
the protection work for aquatic life still have a long way to go. Therefore, conservation recommendations
to increase reserve area, strengthen management, govern and restore water environment, found laws and
regulations of protection and utilization, strengthen research of aquatic biodiversity, build genetic species
bank, and so on have been proposed in this paper.

Key words: aquatic life; Nature Reserve; water environmental protection; Yunnan Province
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Floristic Characteristics of Orchid in Limestone Rainforest of Xishuangbanna

HUANG Guo-liang', WANG Tao’

(1. Menglun Management Station, Xishuangbanna National Nature Reserve, Menglun, Yunnan 666303, China;

2. Xishuangbanna Tropical Botanical Garden, Chinese Science Academy, Menglun, Yunnan 666303, China)

Abstract: The work focus on floristic characters of orchid in limestone rainforest of Xishuangbanna. The
result shows: (1) There are 32 genus 55 species in Xishuangbanna, which counted for 38.55% and
18.03% of total number of genus and species in Xishuangbanna, the amount of orchid is larger than those
in Sanqing Mountain of Jiangxi Province, smaller than those in Xiaohei Mountain of Yunnan Province and
in Nanning Moutain of Guangdong province. Compared to those in Fanjing Mountain, the amount of ge-
nus is similar but the amount of species is larger. (2) There are ten kinds of orchid distribution types in-
cluding deformations, mostly distributed in area of Tropical Asian ( India - Malaysia) counted for
34.38%, secondly distributed in area from Tropical Asian to Oceania, counted for 18.75%; (3) Orchid
types are mostly dominated by Epiphytic types in the limestone, and supplemented by geobiontic types.

Key words: Orchid; floristic characteristics; Limestone; Xishuangbanna
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Fig. 1 Orchid plant life form percentage of Lime Mountain
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Biodiversity Comparison of Tilia Tuan-Korean Pine Forest and
Spruce Fir-Korean Pine Forest in Dongzhelinghe

MA Jing
(Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China)

Abstract: According to the investigation and calculation of two different kinds of Korean Pine forest
Tilia Tuan-Korean Pine Forest and Spruce Fir-Korean Pine Forest in Dongzhelinghe state forest farm, Xi-
aoxinganlingthe , the biodiversity of tree layer, shrub layer and herb layer have been analyzed and com-
pared, on the basis of the important numerical value, Simpson’ s diversity index and Shannon-Weiner
index. Results showed that species richness and biodiversity index of Spruce Fir-Korean Pine forest were
higher than those of Tilia Tuan-Korean Pine forest.

Key words: biodiversity; Tilia Tuan-Korean Pine forest; Spruce Fir-Korean Pine forest; importance val-
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SE . PRUEMB Y AL N TAR— AR T 400 m?, Ji
GRARANMIRT 900 m? , 34 (%) 1 X 22 20> 1o Bl AR 43 1) L
PRI BL T A, — MRS LR B A A (A AR AE 150 A% LA
b TR P A 222N T 17200,

TE 2V FZ LT R RIS 2T AP 4 R R M b 15
B D U5 B v A o AR TR 600 m® (20
mx30 m) , PRUEPL I A (I ARTE 100 B L ; B AR
RIS 9 bR, EFR M b I 40K H A0 5 m

x5 m [ 6 D/INEEDT  FERRAS/INEE T3 oG E AR R R AR
WEATVRA  HEARFE AL 2 mx2 m, EAKE T AR 1
mx 1 m, BT T/INE DT Y 4 A A 3
54, Hp FAREZEMHICEMFE KT 6 em MR
1o BE R

MRATE A« A3 W b A7 B A A, B 96 A2
(em) BE5(m) JE0E (m) AT & (m) | ABARST AR
(x,y) 5, IRETRAW AL R, 43I
FHIN 5 2 SR s o SRR 1.5 m LU YRR
Flr, AR HEAR) I M (AN ) R A A 45 w5 i
(m) SFBIEEE (em) BREC A KORGL (R . 22) |
AR (A 35 BEFL) . BEARS20 em A —
J2,<20 em N )2 HEARS150 em HEE—)2,>20
em A TR, <20 em A )R, AIRIERIERETT
TARYE A 2 SRR T I Bk (AR NEEAR ) I
ERP,
2.2 JlitE

1) HEfA I

WRETTEC i, B B R R (=
1,2,3-.,m,),

FREL j= X nij;

FET7 TR =R 7 TR AR XRE T8

BB j =R /A DT TR ATX 10000

AR BE =4 j/ X% 71005

TR j= X 3 jixnij;

AEX 555 j= 32 BE A j/ X 36 BE RN jx 100

RS j= BT 8 5/ R JT %< 100

AHXT AR = 45 j/ A jx 100

HEH = (AT B AR 35 B j+ AR X AR ) /

2) ZHMETA

O 7% £ F£ 148 %4 ( Simpson’ s diversity in-
dex)

ZREMEFE . Ds = 1- X PixPi;

R ZHEVETR S Dmax=1-1/8;

YA . Ev=Ds/(1-1/8) .

QFF A& - 4445 %% ( Shannon—Weiner index )

5L H=—2 Pilog2Pi;

Y95) 8 . E,, = H/Hmax=H/10g2S,

QW& . S= HBLUTERE B N I PR EL

3 ERENH

A LI AR AR B O 0. 75, 73 A1 Tk 415
m Ze A7 B b 3 AR B 12, 50, S R,
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S AL I AR VR Sl AR N S E 4 kA - 67 -

VS8 i A P o i = S N e U S AN
iy AEHEBR L SARL ; PR AE IR 21 e A2 TN fif 42
8 FEREARA ARG S AL A AL ]
FOINAE  FAKEY A B4 & W ML BRI LR
KFEEE, Dheibn RS i, 280 A b i 55 A
T,

B FLIMC AR EE N 0.7, MR 7
I K1 B EME AR -t - -, A TR
398m ZE A7 B L3 b, 3 1y AR b, MR BE 100, B A
W KA FARRE . MR RS R AR, i
PEFRR LT R | SRR A2 KoK M0 £ A 44 b fa % =
12 M A I 55 s 2 ARG I A AR e
B AR AE AR KA AL IR TE IR
BONTRG LIZAS B AZ KM A6 g |
PRI Tye TN

SRR NG P EY = &0 EAR /A NG A1 N s AI A /N €1
FEAE R, Bk 31,469 6, i a3 Ho =48

FbE, B2, 5 11,832 0, BEARE T, Kb
B B B, YO &R 24 M LA AE i A
., FARZE RS R BME K, HR R 2R
TR AR FE, FEnlamtkh . TAZEE
Bl IR IR R IR LA, PR A I,
i AL HEEAES 4 07 HEARZ P B ZA i K
SEARACIE B, HUOR I O, PO RV A2 A
BH ; HAR)Z T IR OR G H BE R R, RO AT
Je RO ISR B e T WL, FERBAR LD A AR R
Te AR 2R LIAA N T B I R, N 7E 2 3 FZ £0 R bk
SRR HEH K, AR )22 Fh 20 Fa MR
P NELE S e A NI R (R PR (LI FAR /A 8
i BOR R IR B G E L HE BHE K, TE R LK
IS PIAUS & X (ER N

X AR LL AR5 2 AL LA TR o =2 1)
HEEAIEAT LA AT, PRl 5 2 LR
FhZREVESEAT LU M, 25 RN 1 3R 2 R,

x1 BR-BAZEHIELY

Tab. 1

Shannon—Weiner index

EZIREAR AN

ERCE A AR

TeARZ HEARZ VN TeARZ HEARZ VN

REF AP FEE 9 17 21 16 19 21
fRE&E 2.7231 3.2758 3.3741 3.1565 3. 6394 3. 6540
E2S2 EEi 0.814 0. 8434 0. 8652 0. 8532 0. 8901 0. 8967
bfex); s 0. 8585 0. 8014 0. 7682 0. 7891 0. 8568 0. 8454

HEEH FEE 9 17 21 16 19 21
fFE&E 2.7888 3.3327 3.7102 3.1173 3.3091 3. 6087
EZe ey 0.8232 0. 8484 0. 9024 0. 8501 0. 848 0. 8934
s 0. 8798 0.8153 0. 8447 0.7793 0.779 0. 8211

F2 FEHRSHMIEH
Tab.2 Simpson’s diversity index
B — 2T A R PRy AR, /x/ N
TrARZE HEAZ LW N TrARZ HEAZ LW N

RER A 1 FEE 9 17 21 16 19 21
LR AL 0.814 0. 8434 0. 8652 0. 8532 0. 8901 0. 8967
K ZFEEFR ST 0. 8889 0.9412 0. 9524 0.9375 0. 9474 0.9524
Bofex)icy 0.9158 0. 8961 0. 9085 0. 9100 0. 9396 0. 9439

EEH R FEE 9 17 21 16 19 21
LR L 0. 8232 0. 8484 0. 9024 0. 8501 0. 8480 0. 8934
R 0. 8889 0. 9412 0. 9524 0. 9375 0. 9474 0. 9524
i)y 0. 9261 0.9015 0. 9475 0. 9069 0. 8951 0. 9380
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HIZR 1 F136 2 AT LATR IR B A2 L0 MR B 1A
MR B TR LMK . B LML 5 T TE
FiAk 56 Filt R LMK HAT 47 B,

PR E AR/ SET S EAR /i Ne L S AN PSS i
FRB SRR B RO AR R SHERZ > TR
JZ W0k 22 5 B R B T AL PR R Y 4 T
R Y RS X D O REAC R A K SR 0 A e
ZE SR 1 e e 2 SR e L P e =% DS R AW S 5
KT, FrLA 2 Mobk o I 2 B0 A D - R
JZSTERZESTIAZE,

AR AE AT R R A 25 R G — A B B2 T
o AEAESP AR Z R ARSI RE AR E M s
WA= 7 i B A TR R S RE R . v RS
(INSY U AR v OSSO 2 S S e S PIRS 4
R X — kU TR Z R BRM A 2SR R
TTHRAE T R,

EARY Z AR NNV E I EYSS 2 i R e RV er
i TR AR, HT AR 45 )2 I A b oA
PAFES MRDERE LS RGN R E , WA = 2
CUANMREA B 1 AR R b B, 50 10 2R 2 AR
EME

4 1Fig
A LA BR S 2 B R LD AR 26 3 8 A )
YIFh ZREVE | RIFEXT AR S Z R R E B T E Ko

L I ENER GEAR /N VR LI DE A L ey € Wl Tk
JE IR R IR LLAA MR T AT Y, R B 5e 00 A L

(k3% 56 W)

K E R K H R KRR ) 1718 90, %
FERNVES TR0 5 DX A= A8 PR B 52 ) 42 K, 10K B
B IR XS T 0 XA R & i, 7E 4 1o
B ELAL b E R S EAEY) RN T AL Hrd
PERE YD ARV S5 A0 1 7 3 R BT HE REAR 2 &
(ST AAE AR MK R T M AT B, R R
BRG  BEHRMGM, 5350, KL AR XK
1) S B AR DL T, 54 1 < R BA %) 5 1 B =
B LRAEL, S AL X R TTE R AT,
HEWTE B G 25 SRR B AR OR P IX A 1A 1Y) AR
FURIEE  in AR s g BE 5 O/ X AR R AR TR

AU TIRMREA IR A, AR R 2 2 IR A 1
LSV ER GEAR U EA' ST DR S UKE I (RINEPN
SRMT BHOPRB sl BB A7 20 A 5, I3 o 1
IEHHEATIER | BRI U AUE AR, 22 b 2 A
ARG | A 0 AT % 45 ) 72 S AR, P 45 g e 5
A%, A PSR AR W P (1 A /N R T e Y
ARV R R B E

S

RS Evat (e A NP 7S i Ly N AR N i S =g VIE A = 2
PSREWTRIT]. M AHA S, 2005,16(12) .
2267-2270.

[2] Z59i, L3 B 48,55 . TR Al v d: bk
REE LSRR R Z BB [T ], Mk R, 2006, 42
(2) :105-110.

(3] BREfh, 2500, @A, % . g iy Lot = e v AT Ak
BFEEM T A A TG R LA [ 1] WA R P R 2,
2004,33(4) :42-44.

I V%5 v U = - R S N B N I 1 A R A0
AR SR T]. A AR, 2005,24(11)
1253-1257.

[5] Bl K%, BBUE, 55 . Rt X - ao sk e g
SR SRR Z R LR [) ] A 2R, 2004, 12
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HRA=MEDMRZRAERNARR

TE %, Tk
(HAAW R LA ZRE, HH KA 741020)

WE. A3 E5HAH FIEBAE R ERRALT LS T E, SH R ZHES TR FEATH
&, EREA CHEREARZHMESL2 B 10F L P RZE8H 1 A A8FEWE 1 F+, 24T H
FARZHEMS T RIS H, AP EEAT T B SR hd T ofie &k & JF a2 Bk

89 5L e IF AT AT T AR

KRR AR Z A AR TR E W5 Y S AR B AR A S HR

X EFRIRAS B

hE 4SS .5792,5757.2 X ERES.1671-3168(2014)08-0069-05

Survey and Application on Germplasm Resources of Magnoliaceae Plants
in Gansu Province

HE Yan-feng, WANG Xiao-chun
(Gansu Forestry Technological College, Tianshui, Gansu 741020, China)

Abstract; Through consulting data, field survey and collection and specimens’ identification, we inves-
tigated the magnoliaceae plants resources in Gansu province. The results show that, there are 2 genera
and 10 species of magnoliaceae plants in Gansu province, including 8 species of genus magnolia 1 sub-
species, 1 kind of liriodendron genus. This paper analyzed the distribution of magnoliaceae in Gansu
province, descried morphological characteristics by species, compiled species identification key. Mean-
while, its application in landscaping and development prospect was discussed.

Key words: magnoliaceae family; plant resources survey; geographical distribution; morphological char-

acteristics ; landscaping application; Gansu Province

R ZBEY) 16 J8 , 29 300 43FF, TR E A
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HITBRZME Iz —. R, B TRIAA GRS
JE R A AR S PR B B3R, H 4 A 22 B ik
TWfEIRE, HATE 24 A 1Y 9 A ahfh (5 ks

s HEA:2014-04-17.
HEE&WA . A& TRFLETH (1120B-01) ,

) B 3 A dh AR O I R, 1A
RIS AR TR, PR P HON AR 2R
FELPIRR G, 5 BB T T R M T RIRL 205, )
TR LY 22 1R 0 -F 5 Pl bR 2R A B il LAy i 22

1 B
N Ak e [ P AL N Rl £ T AR 28 920137 ~
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108°46", db. 4 32°31' ~42°57" , &/ KWK 1655
km, AR 45.4 J7 hm* | 5 2 F L 4. 7%,
HRN AR 22248 1t i SE ] s iR
BE RAUFE 4 ZRES A , H MU R AT R BT 43 R B
T L DX Bl e D B AR e TP R R L
oAb 6 A~ X8, Ho 3 [ VG R 1) AR LA,
K 550~5 808 m,, Ja& T 2= A, HAA W 1y m)
HBh PR AT P A RRAE . A8 e S T KRBy
g o T AT A4 M B YR X i e IS I L I
T DX Bz H R et 2 M X Bl b R R A 2 5
O i 197 K e R Y PR e 1137 K i Y P
T Y R 0 e e T R X R H B = FE IR X 8 N
X, BNUAR EEERZW, b db i+ R0
i AE IR -0, 3 ~ —14. 8°C, TCFG M 48 ~228 d; 4F
K%K & 30 ~ 860 mm, H1 PG AL [0] A< g i Wi 3 i, 246
HTE 6~9 H ; A4F HBAEFE] 1975~3 300 h, Hl
A M e TR AR 2 XU X P 5 X 7 e
XA AT BE N F AR S 2 2 A R R B & |
R A R 2 b b BT FR AR TR AR AR
REAE IS DA B | TR TR AT B 4R Ll HAE |
H R R LA B

2 BEFIE

KA WA BB YA H R 20 A BAR S BTk,
TE ML 1R H R A 2R R 73 73 A X AHEE 23
A DX 2 AN, A8 23 A1 DX 53R A A R A
SRR AL FAR A A AR5 5 B T iR T, DA
A A T R ) R, 5 1A A s 2 R A
SIFAE AT N B AR R4 T — A T A 548 5
V5 R EC e 7 N SR R L TR U AN L RS A
M PR T R A 5 OB UEAC TR A - T 5] A5 A o
HFRAMAT AERFFE AL BRI L e A R o
RAETEARA TSR IR A% ) £ L6
Pl S DA, 6 e T R R 22 R ) TR DR Y
I

3ERE55M

HA AR AR 22 B o3 A ol B 2%
RARE AR R EE R AT, SR RFE AR A
HEATHRE M, HOR A - R = RHEY A 2 T8
9 Fft 1 LA, 73 )& T AR 228 (Magnolia L. ) JEEMR
( Liriodendr chinense Sarg) , HerPAK % J& 8 Ff 1 EFfr
REEME 1 R (R 1),

F1 HHRAZFR Magnoliaceae #H1& F

Tab. 1 Magnoliaceae plant list in Gansu Province

&4 4 Gy A Y

REMIE KBS Liriodendr chinense Sarg NTH#d%
N YFEE 2= Magnolia biondii Pamp. SR/l
11 & > Magnolia delavayi Franch. N TARK:

% 2% Magnolia denudata Desr. R

i 46 2= Magnolia grandiflora L. N T

%8 £ % Magnolia liliflora Desr. BRI 0

JEAN Magnolia officinalis Rehd. e

et Wils.
M JE AR (I F ) Magnolia officinalis

R
var. biloba Rehd. et wils A TAHS
v N Magnolia sprengeri Parmp. BB/t
PEREE 2= Magnolia Wilsonii SR/ Xt

3.1 REREWHIES T
3.1.1 KEST

HOR SR N A A R 2= B A A AR TR R |
TR HEAK AT A R, 38k R o
FRHE, pH Hh 4~6. 5,148 1 000~2 500 m, HAF:
AR Z R rE R XA H IR B AR
BARZ R RN TN R AR Be R R K b X, YTR]
R A E kL AR R 2L R Y AR A AT
PEHE T OO F AR S, R 2R R AL AN AR I AR
HidE, BAA AL b IS Z R Y X R T
Bl P 1L 2 T AR =2 AR 53 A s X kM

Pe e Ll B SRS A 0% MR A B 2 MR
R AR DX B2 DX A0 43 Sk AU ST A ZRRAE B DX 5
AT DRARAR B DI

AU FRHT R B X I b Ah TR R S5 a1
BIEPG A2 S B — B AR > B 04 572 18 VL TRT 4 by 1Y
LA bR E O, i EREE DI RS S,
A X E F 0 1L LS A TR, M B AP k) AR
R, A X R o 2, b TR At A
HWARZRHEY) 2 ATEX — X, FEAILE
2 R R EE e LS B JEAN MR
AN RS PR 2L REFEAMEEAR D,

TR BRARAE Y D3R, AL S LA AR 04 b3 1L 1)
P 2Ll B A RE Ok , B ) e v AL B P AR AL
BE B, RHBEVT A A, m AT I FRAME X
B, JEfedr A GBI IR REA ) S AL B
Pl 2 4 R R R BRI X R, AKX
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MEZE, TRE . HRAZRED T RFRAERNAHR “ 71

AR 2ERFFIISHR D B R 2L JEAS T EAN
R v I Nk A O
3.1.2 EENTH

B2 TV T e, AR 32 BT T Rk B 1, A
AR R BT 53 A 1 A8 Ak He iR FE T 43
1000 m LA EAT 1000~2 000 m 2Z[H 2 N4,
HAp R RIS T 1000 ~2 000 m V4K X 35
Mo MR 1000 m DL ALA G 5k AR 4K
1000~2000 m HEFEE T2 ffEE2 L5
= JEAR R AN B R 22 RS RS, K
2000 m DL EHIAAUCAPERRRE > (£ 2)

F2 HRAZRHEWMIES R
Tab.2 Geographical distribution of Magnoliaceae plant

in Gansu Province

T Fif iy B A R 5 /m
HEES N BE 1000~ 1200
1 E2 AR 1500~ 2800
S SCEL R RS R AR 1200 ~ 1500
fifE £ R AR 1000~ 1600
b oy SCR FE B 700~ 1600
JE EJ%%R%&%&%W%’ IR AR 800~ 1700
24
= ANBE L R O Y R
[y SN e 800~ 1200
o g SCECCREER B BUE P AR
AV N B R 2 1300 ~2000
PaREE>:  SCE 2000 ~2500
T Ak 530 800~ 1300

3.2 REREVIRSIFE
3.2.1 R=ZE

BEHEE

M B AETOR 2 VR TRAR, Fik 12 m,
Wafeik 1 m; B R IR K0, -0 /MR A, JE &, TH
UL, K 1.7~3 em, IR EORK T E, HKH
ARBEEHE B ONAR P 5T 4K 10~ 18 em, 58 3.5~6.5
em, Feui A, BEHE GE B sl g B, b TS Ak fa N T
ek te VIR E, 50T, MK 10~ 15 XF, iH4i
K 1~2 em, BT, 12 6 ~8 em, 35, (6B
9,5Me 3 B LR , KA 1 em, WA ALIE , K 4
~5cm, % 1.3~2.5 em, NI/, B4, F)
LA HEER K 8~10 mm, fEZHE R R T 4L
L, AN, N E A, REREHIE Rt , K
8~14 cm, R A KA T, HoE B8O, B, Wi

Joit, B AR /N A, AEI 3 RO

2) £

VIR S = AN TN I3 S N B0
12 m; B4 2 K 3 £ Bl I T 0 KRS , 284 5 /A s
o, BRI A I B B R R L, i
HT, BB IR K BIE , K 17 ~32 em, %% 10~ 17
em, Seu A, R, SEERYERDE A B RLG g, b
GRS, P CFsMTS 3R B A, g
IR AR E S5 UK EA &, Mk 11~ 16 XF,
PO KB, T s R T R 5 P A B R T s R R
JUEMART S, AEFLE 6, 57,12 15~20 em, fE8
F9~10,4Me 3 Fr kg K BDE, 4, 1
NES B DIIRALTE K 8~10 em, 5 2. 5~3.5 cm, N%E
B IR 1.8~2.5 em, Z5F i S = AR BEAS,
WEREREON AL | Jeimdl, K 3~4 em B EE AR T,
RERIWRKEIE , K 10~ 15 em; B IERMEIE ,
HZEE, Jeumiihs, ed~6 H 28 8~10 A,

3)E=

A EREF AL BEE A E 2 E Y
A 20 m, M4 60 em; B4 5 G BRI ; B 2 TR K
o, PRS2 /NEOR S 8, TREZFBRIE | 5 4605
PORKE KA T, o0 {5 5P [T 25 otk B
K 10~18 em, & 6~ 12 em, e 56 [ 2 %, B
/NI s LU Wi i BLIE | 1 T 4l g R
S KE B, T I 48 T Mk 8 ~ 10 X ; i
Wit 1~2.5 em BT ARSEMIFIL, 56,42 10~
12 om; fEAE 535 8 K, 468 A 9, &, B 2L 807 IR
LS, K BDR B BIE, K 7~ 10 em; HER K Y
1.2 em, M) F2E, 2500 M ok s MESERE C & |
FAEE, BERARE, K 13~15 cm, HZEAR, 16
o, R ash i, FrrRIONE s SE0IE s . 46
2~3 H R 8~9 H .

4) k=

BA)E 2L L W RIEAR, AR R ik
30 m; B R IR o sl K (5, T 7 RIF L, AR Y
T S AR A (A 50 (ST TE) . M BRDE )&
HF LK 20 em, B8 10 em ), S Sidil i Bl S | LA
B, FREE, AOGEE, MK 8~9 X, iRt 1.5~4
em, TFEMIR,, EAE D58, 4 15~20 em, £8
9~12 BRI, FIIE , K 7~9 cm, 5& 5~7 cm; L
K22 em fE22 V-, 560, AL 25 Y 1), 24 B 4 1 B
FEe  HESE BRI, JCHR, B K 90 E 0 2 20, B
B, K 1~1.5 em e 2 G HR, RE R B K B
B NIE K 7~10 em, #2 4~5 om, B9l (0,850 K B
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R, BT 1 R S B g Bl R 1RDE
sOE M, K 1.4 cm, 55 0. 6 em , /£ 5~6 H ; 5F
W10 A,

5)%% =

AT AR R VEHEAR 3 my W
WA I SR sk 20t THZFONIE R B (0
BE, MARELRAE N s E O K 8 ~ 18 cm, FE 3
~10 cm, Sevn S TR Bl AL, FEAR W 2 B, YRt
LB AR, VR MK 2R R K 8 ~ 10
XF s AR 8~20 em, FEMIR K N HARAY 172, fEH
[ PR AR 1 om B 2T IEW R 9, 4158
3R, ERAR, PR R, K2 3 om, WK
BRRABI BRI 1 8~ 10 em , HP 1 48 (0 sl 85 21 (4, P 1
WO ERS L0, K 8~ 10 mm, [ JF 2L, 2451
b Ak DA, BERFEME, K 7~
10 em, JRME 0, 6] 3~4 A H018~9 A,

6) JEAR

KA, 35 20 m 2 IR K (8, RT3 5 /1
ROREH: | 1R B (LBl K B €5, DT 48 6 TH2E K, 28 )Y
RFHEIE , TCE KT, 7~9 AR, K[
AR K 22~46 cm, F& 15 ~24 em, Joif AR,
[, S HE , Lk, o8, T Kek o, K
ORT A AR AR, K 2.5~4 em SR K
LR 273, B, 1R 10~ 15 em, J5 75 5 G4
MU, PR Z T e 9~12 (17) )RR, 41 3
Figek e K BEPREIBIIE , K 8~10 cm, T& 4~5 cm),
BEFF I8 1) A0 S 4 5 I PSS 31 DR AL I, K 8 ~ 8.5
em, 5g 4~4.5 em, BT HES K 2~3 em, L2241,
MERSRER RO, K 2.5~3.5 em, BAEK 9~
15 em, KEPRINIE | FEAR 58I 5 28 600 2~3 mm
Mk, FiF = AAREIINIE, KA 1 em, EHI5~6
AR s~10 A,

7) [MT0 SRR

T TR R ROR WG (0, WA= BRI R T
SRR T, BB, K 15~30 em, $E 8 ~ 17
em, T0U MG AR 2 BBV A 7, BEERELIE , Mk 15 ~
25 Xt AEF R, 05 B, AL 9~ 12; 1
BB, U 28 AR, A SR B AR O
LK 11~16 em, H2E A, ARk,

8) A=

S ACA 22 AR, 75 I T A A4 2 IR K 4
o BB R NI R R 3 /INVRGR B £ S5 AR
WA, EE, HEINTE K 10~17 ¢m, 55 4.5~7 cm,
Seuity AR BT AR, FEFREIY | T i v BRI ik g

ERFEE, THIPCFIRAE T, K 1~2.5
em; FEMHIRAN/N, B WK B AT, B ITIL,
FRAR, D57 s AE R 12~ 14, T AR{RL, A1 i BC R 2T 5
PTHIASIR A 5 B NS, B DR U 858 L E | K
5~12 em, 58 2.5~3.5 em; MESE K 1~ 1.5 em, 25
RSk  FEL2 2R 2T (0 S s MERSRERIALIE , K2
2~3 em, R0 A BORLL 6, RERBHIE, K6
~13 em, #ZE ) B, I 0, B 3 R 7~
8 A,

9) PHREE >

VEIH/NTEA  i 6~ 8 m B B2 (4 5 /B SR AL
O PR EE, R E, HHaus, #EAR OE
K BRRIITE K 9~ 12 em, FE 4~7 em, FosmdR i
43 R EE 8 IHLOIE , i e BB bk
Wi B L, i e O IR R, Ik E %
A 1~4 em, B E; 6 FE, KA 2.5 em,
WH LT, HHNE R e m o B, R i . A5
TR, AR T, H A, 7229 11 em; B8R 9,3 %2,
WEE M A K, T8 RLTE 5B DRI | Sou B 5 b
KA1 em B2 5508 M AL, 52 20 60 MR 2%
B K 1.5~2 em, DEKA 1 em, BAERTE, M
BRI, K 6 ~ 10 cm, ZAB 5545 (0, B 26 HL ik,
B 6 H 2R/ 10 A,
3.2.2 BEWE

REZM, 4% E AR v, IR Rk 40 m, i
1 m Db NBUR G EURAE 4 i SDR K 6~ 12
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Conservation Management Status of Wetland Resources and
Its Recommendations in Yunnan Province

SONG Yong-quan

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

Abstract: The work of wetland protection has gradually get more attention by government in Yunnan
Province, publicity has intensified and relevant policies and regulations also been developed, the classifi-
cation management status such as strengthening wetland protection and construction of science support a-
bility was carried out. Main issues existing in wetland conservation and management such as lack of wet-
lands importance knowledge, policies and regulations system needs improvement, a serious shortage of
capital investment, management research system lags behind and so on have been analyzed, therefore,
corresponding countermeasures and suggestions of protection and management also been put forward in
this paper.

Key words: wetland resources; protection mechanisms; management system; Yunnan Province
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Fig. 2 Proportion of wetland in unprotected areas of

Yunnan Province
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Design and Construction of Yunnan Township Forestry Workstation
Information Management System Based on VBA Programming Language

QIAN Fa-bin, AI Jian-lin, YANG Jian-xiang, DENG Xi-qing, NIAN Shun-long
(Yunnan Institution of Forest Inventory and Planning, Kunming 650051, China)

Abstract : In order to master the basic status of management organization and local forestry workstation in
different level of Yunnan province, also to meet the requirements of Yunnan forestry workstation investi-
gation status, and construction standards of township forestry workstation, Yunnan local forestry worksta-
tion information management system with visual statistic charts, intelligent search functions and exporting
data to spreadsheet template features was designed and completed on the base of the ACCESS 2007 and
VBA programming language. The development plan, development environment and key feature of the sys-
tem were elaborated in this paper.

Key words: local forestry workstation; information management system; Visual Basic for Applications;
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Design and Construction of Yunnan key Protected Wild Plants Resources
Information Management System

LENG Tian-xi, NIAN Shun-long

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

Abstract: In order to achieve systematic and scientific management and application for Yunnan second
key protected wild plant resources survey data, and on the basis of comprehensive survey data analysis for
management and application requirements of Yunnan second key protected wild plant resources, investi-
gation information management system of Yunnan key protected wild plant resources has been designed
and developed based on ASP. NET, B/S structure and Microsoft SQL Server 2008. The system includes
user management, system management, data entry, data checking, data management, data query, data
statistics, report output and other functions. In this study, by taking ASP. NET as the system platform,
Microsoft SQL Server 2008 as the database background, using B/S system architecture design methodolo-
gy, a scientific and efficient information management system for investigation of Yunnan key protected
wild plant resources was built up.

Key words: key protected wild plants resource; information management system; database design; sys-

tem function; Yunnan Province
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Deep-processing Perspective of Yunnan Woody Oil
Plant Industry Development

GAO Zhi-ang, XIE Ping

(School of Economics and Management, Yunnan Agricultural University, Kunming 650201, China)

Abstract: The paper introduced the status of woody oil plant processing industry in Yunnan Province,
and analyzed present issues such as current processing methods left behind, the lack of deep-processing
enterprises, shortage of product innovation. Therefore, countermeasures and suggestions of which foreign
advanced machinery introduction, building mechanized production and processing systems, supporting
deep-processing enterprises, build brands, developping new products and so on, have been carried out. .
Key words: woody oil plant; industry development; walnut; tea; olive; deep-processing; Yunnan Prov-

ince
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Development Measures and Pattern of Yunnan Omamental Nursery
Stock Industry

WEI Yuan', WEN Ming”, ZHU Hong-ming’
(1. College of Landscape Architecture, Southwest Forestry University, Kunming 650224, China; 2. Yunnan
Forest Nature Center, Kunming 650224, China; 3. Yunnan Ornamental Nursery Associations, Kunming 650224, China)

Abstract : This paper introduces the development status of Yunna omamental nursery stock industry, and
analyzes existing issues of high land costs, long growth cycle and low quality from aspects of advantages,
land resources, climate conditions, soil nutrients, and technology force and so on. Whereby, put forward
some countermeasures such as preserving the resources, off-site development, adjusting industrial market
direction, besides, an innovative pattern for development is carried out, which named “ Yunnan nursery
stocks travel to northern regions”.

Key words: omamental nursery; industrial development; off-site development; market direction; Yun-

nan nursery seedling travel to northern regions; industrial development pattern; Yunnan Province.
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Tab. 1 Arable land area and land rents comparison between

Yunnan and other major seedlings producing regions
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Tab. 2  Accumulated temperature comparison between Kunming

and other major cities from Match to August.
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Tab.3  Average monthly rainfall comparison between Kunming

and other major cities from Match to August. mm
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Investigation on Freeze Injury and Afforestation Prospect Analysis
of Three Eucalyptuses in Haikou Forest Farm

WANG Ya-ting', LI Zi-guang', HE Yin-zhong', YAN Yi', ZHANG Kua-yun', WANG You-bing',
TIE Xiao-rui', LUO Jian-zhong’, ZHOU Qing-hong'
(1. Haikou Forest Farm, Kunming 650114, China; 2. China Eucalypt Research Center, Zhanjiang, Guangdong
524022, China)

Abstract: Freeze injury investigation and comparison analysis of E. nitens, E. maideni and E. globulus
planted in May 2013 in Haikou Forest Farm, have carried out. The result showed the freeze damage de-
gree of E. nitens was slight and freeze injury index was relatively lower; but the freeze damage degree of
E. maideni and E. globulus were severe and freeze injury index was over 60. Through the correlation a-
nalysis of tree height, ground diameter and freeze injury level of E. nitens, E. maideni and E. globulus,
the correlation was significantly presented negative. With the increase of tree height and ground diameter,
the freeze level of eucalyptus was decrease. E. nitens was considered as low temperature resistant tree
species, and could be used as a main tree species in forestation.

Key words: eucalyptus; freeze injury; antifreeze ability; introduction; Haikou Forest Farm
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Tab.2 Freezing situation of E. nitens, E. maideni and
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Cutting Orchard Constructing Techniques of Juglans sigillata

SHI Ting-you', BAI Yong-shun', DONG Jing’
(1. Chuxiong Institute of Forestry Science, Chuxiong, Yunnan 675000, Chinaj.
2. Forestry Bureau of Dayao County, Dayao, Yunnan 675400, China)

Abstract; In order to carry out the comparison test of seedling survive rate, growth, pruning and grafting
of Juglans sigillata under different planting density, a cutting orchard of 1. 33hm> has been constructed
by selecting 50 excellent scion mother trees from centralized distribution area, grafted with la seedlings
under three kinds of different density planting, The results showed that professional cutting orchard con-
struction should be adopted high-density setting; pruning could effectively stimulate tree growth, and pro-
mote branching; Scion grafting survival rate was close between cutting orchard and mother trees collec-
tion.

Key words: cutting orchard; construction technology; scion; grafting; survival; Juglans sigillata
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Tab. 1 Main Characters index of plus trees
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F-2006 4F 1 H 5~15 H43M5R 5 50 #ROLH Y
FERE  SRAERT B BE OB R o B
T 1 a KRB PERAEURE K 25em 2
A2 AL BRI . RIS RO R 40 A
e o i) W ORI T, R AR W B 4
2438 %,
3.2.2 5

F2006 4F 2 H 10~18 Hig:, REENGREE
SEFA T G ARE ] 1~2 a 2E HA2 1 em
LBy SEAE T, BRI R 7 =, L5 50
x107° () ABT AEAHHAOR AR 2 h 524,
3.2.3 ©HE

M AL 1 mx 1 m (= %) I 6 I B 7
1] 42 40 cmx40 em FRAETE 2 mx2 m( ) 3
mx3 m(flREE) 2 60 cmXx60 cmX60 cm FIFFAE T,
FEAFIAE AR ZAE 30 kg, MR + 25 T HLFE 5
em, FE G FRERE 0. 3 ke %Ak & FHE & 04 MR AE
(¥55 40 kg ML FHE G 514 AT 800 ¢,
s 200 @) I T,
3.2.4 =&

FEHE e AR, 2 T

3.3 XEEEE
3.3.1 BRZF fRIE

KPR LU M 25K 2, T 6 A LR IE B
il B A FLEE R T
3.3.2 KRR

MG EMZER (2~5 ), AR 48 Wl 1, 45
B 10~ 15 d BE—OK 2R 5 kR 5 2 IR, B e
— R (ML ISE AR 0.2 ke/kR) s NSS4 3
K B ) B s 1) ] A 20 d 5 AR ER R 2 Yk B AR A IR
Hagima] 2 k(6 H .8 A% —k) it 0.3~0.5
kg/# .
3.3.3 18857

EMYAEM 12 A TR ERE T AL RE 2~3
AT BT SRR, T PR IR B U B4 12 H
ZBUE | AW —IK, 5 FESA — 1L
R T 2 P R T A Ry R
3.3.4 mHAMAE

BAE 4 H 7 A MZ W R —RAE R R, an
RS UG AR 0 R BUAH N 1) B T it
3.3.5 #hM&

AR TE AR AL T 0 0 DR 4 R AN 8 T B 07 1), YR 4F
FHIR— 2 R HERR G4 AME
3.4 REREKBERAESH
3.4.1 WiEHER

439F 2006 -7 H .8 H.9 A Lfif 10 A
AT T RS TS DUV A P AL RN 2 B,

R2 BANMEERRAE

Tab. 2 Seedling survival rate

7H 8 H 9 H 10 A
g FEBREL
b /¥R BRIE MREL G BRIE MREL ARG G RRER L REES BIE FREL JRCES
/KR /% /¥R /% /kk /% V27 /%
EBEE (1L mx1 m) 1371 1155 84.2 1111 81.0 1082 78.9 1047 76. 4
P (2 mx2 m) 564 452 80. 1 447 79.3 441 78.2 373 66. 1
K25 (3 mx3 m) 514 422 82.1 405 78.8 404 78.6 373 72.6

M 2 AT LUF H R T R 22 AR,
7 A A B S N 82.9%,8 A A 80.2%,9
H R 78.7% , %) 10 A rhA) & s R h 73. 2% , 1
OEUL, N7 T E) 10 A BUERA /MR, 10 AF
A Ja FEAE A K, TS 18 Dt AR, 3k
70% LA - 1 LS R G B USEPRIY

3.4.2 £KiER

SEREIG INBEAS /NI NI SE 3 FR (20 3 3 A
1e) VYEM B ERERR, 4351 F 2006 427 H 8 H .9 AWy
AE 10 A AT TSR AR DL R A A
N 3 iR,

M3 ATLUIE 7 ~8 H I Z A K HE%,
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Tab.3 Seedling growth survey

gy WA 70 s on 1op FF
0

T VA RE 144 144 142 142

1 mx1

(1 mxIm) FE/em 2.2 2.5 2.7 2.8 21.3
FME/m 0.61 0.78 0.81 0.81 32.8
EHERK/m 0.39 0.46 0.48 0.50 28.20

hgs i T RREL 134 134 128 120

2 mx2

(2 mx2 m) FE/em 2.1 2.5 2.6 2.6 23.8
FHME/m 0.60 0.73 0.76 0.78 30.0
S ERK/m 0.37 0.42 0.44 0.44 18.90

I PLESR RS 130 129 128 119

(3 mx3 m)

P/ em 2.2 2.6 2.6 2.7 22.7
EERE/m 0.71 0.80 0.81 0.83 16.9
FHEMK/m 0.47 0.51 0.52 0.53 12.80

AN BE A AR W A A A H A K s, 8
AJa A AR I RS | O AN F A&, 7 ~
10 HAER SRR s Bm A ER R R KR 2
IR T B > v R BE SR B s A XHER , XS 4F 10
Ay B FRKARKERAKR,
3.4.3 EEHIXE

MR R A A 228 By, T 2007 4 1 H#AT 1
B8 R EE T — 8 RMEBYAE XTI, 28 2007 4F
10 A ERAN BE A b 43 St 15 kAT A2 KA
OLIE B3 5 ARG B A ARG L LR 4,

x4 BEESRETHHERBRITLL

Tab.4 Trimmed and untrimmed saplings growth situation

HERE (1%3{; ;n) (21%5 ;n) (3@%? ;n)
THERERREL B 15 15 15
& PR/ em 3.3 2.7 2.7
" R /m 1.04 1.09 1.03
R A 2.1 2.8 1.9
* PR/ em 2.6 2.3 2.3
Lf SEABE/m 1.08 0.87 0. 86
SR S 1.7 1.8 1.1

M 4 nl LA I il B 5, Aot e st T o
B, SRR BB T 48% , AR E RS E T
FEA; 16 BT i W S R TR A A I AR A R R

BT 21%,
3.5 BEEXEBRBAESF

TR BRI X [ 2006 4E 2 @4 ,2007 4E 1 H
B—WIE BT, R Z BB FZAR AL AL (360K,
HA D mR R 40T DS RS, 2008 4F 1 55 Ik
&Y 2009 42 A 28 =B BT, ILET K 2506 53
AIBCA R, - R A ] A BT R
25em ZAT , BRAAEREA 3 LA ERYMII 2R (£ 5) .

x5 FEERE
Tab.5 Spike production surveys

R JHAT AT e SEHE R BA
EJ‘I‘% WA MR /é}} /R S ST =T
273 - /% /% /%
2008 4 I 30 209 7.0 14 70035
(1 mx1 m)
1A
e
(2 mx2 m) 30 180 6.0 13 15030
flR#
(3 mx3 m) 30 194 6.5 14 7215
2009 4= R 30 432 14.4 30 144075
(1 mx1 m)
2 H
przgsid
R 30 354 11.8 25 29565
(2 mx2 m)
fre i 30 382 12.7 24 883600
(3 mx3 m)

FE 5 T LU Y SR A AR S 5 AR T R
T AN 2 B A U = R 22 5 R K5 5 = AR - Rl
ARG (R [R) 2 B 1 Bk P A i 25 SR AN K Tl
YN SR A P NP X (5N o A (|
Al ) SR [T 7 SR B 2 2 P A A
3.6 REEEREEIBE W

SR TR B SR el T R A 1 S AR AR P B
PRAIZH T 2008 4F 2 ~3 H 4 RA R 4 1 #2575 1)
P SR R A3 B A TV ARG B RN Sl v S e
PRI, 2 b A E R — A I I A IR
IRYR AR, T 2008 4F- 9 H T A) 43 0l A R
T, PR 25 R 6 PR,

M 6 AT LAE H il ad 2 Al )y ik, R
TRl 1SR 114 2 R L R AR R 2 1 8 el I 2 LS 23
i HZERARK, HIIRF] 70% LA L3R 2K, 36
SR 8 [ SR A A 2 AR R B AR R A (R 3 R R T LA
3%,

4 ERSiL

1) 38 it R E | LB 1 S rh R i 4
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Tab. 6  Contrast of grafted seedlings and saplings high
branches grafted

g R
V272

20084 BAfl sy oM 80 67 838
2 PRGN B 80 70 875

20084 BEIES KEEM 80 58 72.5
3 H [EibER) BRI 100 88 88.0

W AAE  IE Mmoo HRDRR AR

BRI

[Fl58 %3

RSB PN KR BEEEAR , S BL T 0 B A b iy 4R 4
POk, S8 AR M 20 T R S

2)) i i AN [R]  RE RS LR B e B A SR B
17 % P i 25 R A A, R B0 1 M R o SR L [T e 3
FHE WAL,

3) 1 BT LR R W 8 0 Al A A% ) 38
PR PR, D d i P R B T A

4) FAEIE R T H i 06 % I SR R0 >R 2 1 122
AR SR B PR FE T ) I T R AR AT, D 5 I R

(3% 100 W)
(8] WRHE, WM, ka3, . RIS AR T AR
AR B FE LT ] AP B A A ARl 2 4, 2009, 17
(3) :605-609.
(9] HEFR, Bk, 5, % . WRRI WA 78 B B 1
MIGT I R W5 [T . 7 B AR B 22 41, 1995, 15
(4):17-25.
[10] F# M, S8 T . 27 Fh o] ok i i bE 20
[J]. Ml RHE ,2003(4) :39-41.

(117 28R HE. 1999 47 18 =2 A% o G L vk 5 A A A i 4 43
B[ )], tREEMRE B 2447 ,2002,22(3) 1 278-282.

[12] REBERE. 40 8 A A | AF — 38 A M o 6K 3 Xt A
AREFMPFR[)]. P EAESR I ,2002,10(2) .
10-14.

ik

O

\g

ISR A )RR T T A 7 B T AR

5) A (19 F BRSO AT AR R, 5 T
(I

i 4 AFRYIRIR T ST, IR T = G PR B
B AEORZG, B AR AT R o SR Aol ]
PN N S R S 5 7 NI 2% €20 ol O | A
P AR HEE T RE I RO BRI, 30D 4%
b RS S, AR e F) i B i R 7 A
BRI

S
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PIPTRERE WIS [1]. Mok JHZ MR, 2013,38(5) .
67-69.
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m LT X & 3z sk s s AR

B2 ABE KL D YR AR
(LTI B, =8 WL 6741005 2. T B B, =8 T 674800)

T W w437 B AT R A Ak AR RIAEAE K 5 K i B A= Fe ST 1) B AT R A Ak s Ak 2 Ak
BRXBATA AT, BRET, RIS HIE BT oF b ALK ZRAE RS A 1Fi
AR XA, AR BRARE AKE BREHV LG THAEREREX A2k E T &
HOZR RB TR T RERASGP AR, G M T REEKN ESEWITT AR
WX AR 1600~2350 m ¥ RIR A,

KRB B AR MR ;Wi

HRARIAEG ;A

hE 535 :8792. 13,5725 MERS:1671-3168(2014)08-0106-04

Efficient Mode of Walnut Cultivation in Mountainous Region
of Lijiang City

LI Hong', MU Wei-jun', XU Chang-shan', SHA Yan', PENG Ji-guang”, LIU Ji-min?,
LIU Cun-hua’
(1. Lijiang Forestry Bureau, Lijiang, Yunnan 674100, China;.
2. Huaping Forestry Bureau, Huaping, Yunnan 674800, China)

Abstract: Walnut plantation model of intercropping model used in Hongdi Village Huaping County, Li-
jlang City, and pure forest model used in Zishala Village, Renhe Town, Yongsheng County, were ana-
lyzed. The results showed that walnuts intercropping with Tobacco, Konjac, sweet Potatoes, Teasel, and
medicine could improve survival rates, growth rates and fruiting rate than control, and obtained efficient
effects of fast-growing and early fruit, increase the forest yield per unit area, farmers” income and ecologi-
cal protection function as well. It was suitable to plant in region of altitude 1 600~2 350 m.

Key words: walnut; efficient planting model; plantation mode

RMEAE TR VLT 2 A B0 AR B R D s (B
PAKAR R 2 MR AR, 254 AN B B, 2008 4F K )
VRGBS o5 T XA Bk, 4
BERHHE S AE 1~4 a NJLPBCA YA, T2 FlAE 71 R
WO 2R [E 4 ARZG A1 (E ALY BE A iy, 4 BRAR A
b AT BAR ) H RS B — AR E R B
VR MBE BRI P 225 DA o MR A P i

s B H7:2014-04-26; /&[5 H 83 :2014-06-06.

SO TR, 3R R R IR AT R A RO R P
R VLA™ L AR & 1M TR T, U
SPRUB AL AR DL , 51 SR L 1) AR A R
AR B R S B L A B s H A, B3 A
JEBE, TVLHTARON R F 2008 EfE R B @R T
T DIC T = RO W Pl AR 7S e e, O e 1 00 Jo s A%
BB TS, B UG U A 3, ik 21 T U

EEBAN 28 22(1968-) , B, =g VL, Y TR . AL FERERFSY
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Fek A R H T,
1 EXREFR

1.1 Akl st g2 % 40

AL T 2 5t v Ji 5 75 9 e J 45 3, 2013
ERESWHEAND 12226 F A, Hgkl A D
100. 87 71N, i 82.3 %, 4T AR 2. 063 J7 km?,
Horbiliih 5 S A 92. 3%, UK 5 7. 7%, Hb
EAR A, WX ST 45 IF A7, AR I 4R 22
4 581 m, HA W I FEA 3 PP AR, KR53 b X
JRAR I = L DX, & TG C 2 E T
Mo & T o AR Ml 2 AR i L DR AR 2%
&SR AT TR RN E T ' R
W, mRE R B BUN N =/ bR &, i S T
B LR LT B 2 e R | TR LAAZ A A HE
(I AATHRL = AR Ry fE A R e B ph S Rl 25
ISR R R 2 T =k, BN VETHE 28 | T BUR XA
ATHURE Y & R Ry FEA, JEAZ AN F2 AR S
AR AT A Ak RN =Kz —,
2008 4F i 5 T (VL N BBUR & F e it A= 45
PR R B I Ha R Al A ™
FEACTE ANz —

2008 4FLAke , T VLT SR FH AL 27 B 00 A7 Jmy | i 8
TR B SRR ST | 58 BOR RS I Y 7 i, R
ICTAEVESE, TR T I vkIR K FE KRR GRS
577 2 S PRI A ), A Ak 7 ol 56l 14 B A
TR ERSL, WE 2013 45, TR A R
L3k 19 77 hm® W SRk FAE - 10 72 7 bk
H3.86 J7 t, 75 {H Ik 7.7 420, FhAE P R
3500 JC, AT 1500 JC, A% MK Tk A
AT KB B e VL& Tt 2
A UIE &R £ S0 B Rk, 4
T A 7 Iy o b T R AR St 084 4K 1) [R] e i A7 A
TR AR RS AN 0 R R 38 ) B AT
e 5 e 0 5 A B R 8 T, ok B I v R
B,

1.2 MBREREAER

T H 78 XA FAEPE BSOS R b 4, &
FE AL 53.97 km® LA KR 645 11 H S AN
2717 A, 4% 1600 ~2 350 m, 4EH IR 16°C
AESREKE 1 052. 9 mm, 4EH H BRISEE] 2 437 h,4F
YR 35~45 d, HHXHEE 65% ~75%, Wi H/RIEIX
I LI, - ERE BB IR, T AL

667 hm® , 1 JR 7E 7% ik Z5 2 1 15 S F RN FIER
AR 28 53 79 AS/NBE 3 AR [E] Ry 2008 4
12 A 22009 4F 1 J, PR BURA ()RR,
1.3 T EMBRERER

Tt H % B IX BE PR AE 530 H 37 M AR A — B0
KM BAT R U R s TR 242, Thm®, AR
JRTEF VPR ZE 20 5 R RV, 258 53R 15 A4~
/NBIE, T ARET [E] A 2008 4F 12 H 2 2009 41 H,
Xof R [X p 7 i LA JR 4 49 St o oAk 5 A PR
ARHETANERE PR 2K 2 H AR AR A 7 AR S5 4 3L

2 BHERHERN

2.1 &k

FEAZARAR T3 A 55 P 23R X AR L e 1 R AR
PR i R N NS S S G 5 D 7.4
1 500~2 200 m, -3EMRIE , P FE 0° ~25°, ;)2
45 em Phb AHXTEE R IE B, HRHR A S8 B
IS BT E S S R,
2.2 EHER

1) R fE

O 5 15 MR RAE ; @5 BE2E IR ; Ok
ek,

2) MR )

OB LW ; @bk 5 22 & RIE
2.3 1ZHk T

FURE G < E IS R RFCH s F
B E ] 2B 1S E A S s JH A B DT, B E R
PRI IR AT 7R Y5 b 5 B BE 5 Bl IR AR 2
WA ZSET 6.7 hm® FIBEE 5L H, DL R 3
by A P R T R BRI BT, R DR AR
BRI AL ARGl AR B Ol R 38 R pE fe
g —HERN AR
2.4 EHRAK

Wbk M A 180 #R/hm? , BRATHE A 7 mx8
m, fit B 7 ORI RS K5 IR RERA THE N 60
emX60 cm; B EFAERRATIE A 20 cmXx30 cm ; ZEKTFh
HRRATHE N 10 emx20 em FE PRI TR 6 cmx
15 cm, ZLEFVRIRRATHE A 20 emX30 em, {H 24700 B3
SEEAA A S ] 2 m® Ak s AR R B IR A
M, BEHAAR 1 mx1 mx1 m, BEHBAHEE AL+
Gy FEHER, 76 AR 8 HE TR A AR S R A
TR, 205 FENEFREDLBENE FEFFIE SRIESE N 3,
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TRtk 30 kg, il T ARk, 54T 1L
WM TRIEM, EAERTERIHB A SR & 1 80
em, SRIGHEA BRI 4 11 0T BT 253 K AR 1 v
AR VHIAR R+ ZERE B R R T 6~
10 em, HAREMRISER G MBI ERK, i), 1
A JE R R A0 A A A DA T 7 T B AR
P AR P IE AR ET I 70 50 2 fih - 48 AR R
AL, ARPEAZ A Y 2E P2 e SR BRI R P R
HEAMRAR ] 28 2 AR B3 AR A 2 AT 2008 4F 12
H 22009 4F 1 A AR, WA TR, AR
1 mx1 m PR K SRR SRR 2R AL
RETE B AR ZE T BRI b4 AR SR 7 g
JEVBE RS TR SR LR B 4= 35,
2.5 MEBEEW

PRI E £ 2R BREE (W]) (DK BRE AN L
I HE B YE S, BAEBCR &R T

TR, TR BE 20~ 30 em, i MOCHAFRZEHEATH0 T AR
YIRIEE I LLHAT 3 4F AR 2 B 6~7 H 9~
11 A B RREEE A 0.5 kg, 18 AT ] 76 R
& GEEYYE ITAIART AL ST RE PRI Tk
it Al

3 B m o

3.1 AESNE

3 7 31 S b X B 3R b e T AR 1Y 20%
BEALFEU N, 765/ NIEE S T AN 666. 7 m* [
PRIFEAE b il A A 7 A H TR FRAS IR T /N BE AR Y
5%, T 2013 4F 10 H 6 HIF R4, FE A K 1
AR Rl AR R RS AR
PSR, R S A R L M A 141. 9 hm*, ¥
K 12 A/NHE dh A %t BESEH A AR 51 hm®, 395 8 3 4
ANPE A SRR LR 1 RN 2 R,

x1 FREHEXZHRERBERLBEESRT

Tab. 1 Walnut plantation growth survey in different modes
PR L Uz HOPEC TR PIRE RIER R g/ (5 - ™)
/hm /m /1 /m /% /% Tk RAVEY)
5 17.1 Wk + 2 2250 ~2300 13 9.5 3.6 95 75 850 22500
12 20.7 b+ 2 2310~2350 16 11.2 4.5 95 86 1100 60000
15 18.7 Bk 2200~ 2260 14 8.6 3.2 97 86 1150 63000
20 14.0 Hibk+ar 2 1760 ~ 1800 10 10.2 3.7 98 75 860 22500
22 12.5 Wbk +21 1700~ 1770 9 7.8 3.3 100 86 910 18000
39 9.2 KRk +1E 1860 ~2000 7 8.2 3.2 93 89 915 42000
40 6.7 TRk + 4 1820~ 1900 5 8.6 3.6 100 75 955 37500
50 14 Tk +1% I 1600~ 1820 10 9.8 3.8 100 75 840 40500
57 4.7 Rk -+ 1 1660~ 1730 4 10. 6 4.1 100 69 800 39000
72 9.1 itk +32 4 1580~ 1700 7 12.2 4.4 98 83 1070 37500
75 4.7 Hbk+ 54 1670~1750 4 8.5 3.8 97 75 970 45000
77 10.5 M+ 1 1720~ 1860 8 9.7 3.9 100 75 930 42000
F2 WREMZREKBERLAESIT
Tab. 2 Walnut growth survey in control base
B ééﬁﬁm " ﬂiﬁ‘f;z #/7/7?& $i/,iilé $ﬁ/1:fjJ% 1%/7(2:? E/%;;F p jtuﬁ.z?miz)

22 23.3 27/ S2 N 2250~2300 17 6.8 1.7 65 45 450

25 15.7 37/ $2IR N 2310~2370 12 5.7 1.5 55 18 350

26 12.0 TN 2200~ 2260 9 6.2 1.7 58 55 250
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3.2 HREHH

71N Y FE R UM RS, AR AR 3 I
TR HR R T IS, P i AR & T
X AR SEH 389% , ~F- X R ey T X IR HD 2.2 m P8
O T BRI M 3.4 em, HE 5 2R 85 T 0 BE L b
40% , 715 0 b - 35 77 (RS T R 3,97 T ot/
hm?( 3R 3) . 7y b R O[] [ /A AR Bk AR
KA 2ZESAHE TE 1~5 a PR P EEBRAMK
SERAEY . MEESRE | 7R i 56 4 R 09 2 Eb X B
FEHBRAT 2~3 a, I H R B ARG 5 = 45T
GEYEEE

x3 TeEMSMREMZRERERL R @R
Tab. 3  Comparison of walnut growth and benefit between

demonstration bases and control base

N N M2 S {% %
we ;iﬁ e L
#F o DN R R G ) /(G - )
an Mg g
AL 9.6 3.8 97 79 945. 8 39125
YTEEEM 6.2 1.6 59 39 350.0 0

ZPA G, R SIE I B Lt 2%
[/ k- 72 {3k 0.094 6 J7 J0/hm’” | [A]/E )
SER A 35 3.91 5 J6/hm? | A B 0 S 2 7 (.
4.05 Jiot/hm® A3 {A 6. 15 J370/hm* , L
SRR 2. 25 J7J0/hm?, 21 S PRl 2,025 T
JC/hm? , &S P2 3.75 1 J0/hm? 1 76 % IE
F b, PRl AR A B U A (YA 0.035 7 J6/hm?,
2013 4,666. 7 hm® Ak /RS 7= i ik 45.5 ¢, 7%
{5 63.3 Ji0, P ¥EIGIE 1000 I, T %o 8 35 i 350
SRR HER P A I AR i . F Uk
AL UL SRR 8]V 1 T 2R 1 Aok - 4%
Btk ARSI ET AU 88 T UE IR LB AL
rHER,

4 45i%

1) 7 B Ao i AR BE 4R v PR A 3 2R 5 F

JERIE SRR BT GE R, SEERUERT (] R
P3S4 — R TE 10% ~30% , ) fdf FIAROAR R ]
DA R SR AT A< s e s R S N
ke,

2) bRtk R Al i B A {ELRE 2 B 410 5 e AL
I RSN A B TR A A % A T4
R 58, BRI BT B FBOAR , SE 7 ) 5k, 12
RME = Ml A Fe ke

3 ) SRIUMR AR 8]V 22 75 455 AT i R R B2 Il 4%
M AR Ak g, AR B ABHIE A ik4h
WA BT, i LIS R 2 LA IR AR RS I 1
o TRIEE s 17 RN R AR K A ™l /Y
B, A T Re b A 25 22 0F At axim AR, Sl
A3 BB

4) MR IR A, Rk 0 B D 180 B/
hm?  BRATHE 7 mx8 m B, A F T &M & B R AE
Yo (25%1) BRI, A M T A B R SR
IR AR AT

5) i IR+ 5 M0 A+ BE A A+ L0
RM+SEWT R + 22 2 14 ) A A5 R AR e PR A B
[IDPAWANER Y £ ik e s i EE N ¥ T8 Ve I =
IR VT % J& 321 ) 286 57 b 25 A o XA B TR bR 1A
g S,

S

(1] B, 2RO R 55 VLT IR B Ak R 1
MABEBTTE [T]. 74 B AR 7 B 24, 2008, 28 (2) 2 30
-32.

[2] RREHER R, 7 B4, 55 . WPk RO P ks S A
HEEAESARLERT]. Aol JH A& B, 2013, 38
(1).58-61.

[3] 3 5t. L HETe Bk S | M e Ml R M [ J]. K
AR, 2013,38(3) :88-91.

(4] I . BB 2 i il R R 2 28 5k U [ EB/
OL]. [2010-01-26] . http://www. yn. xinhuanet. com/
newscenter/2010-01/26/ content 18874928. htm.

[5] BE206 . S A ARP IR = Bk Ik & SR 1 B [ EB/
OL]. [ 2009 - 08 — 04 ] . http;://www. ynly. gov. cn/news/
200908/14977. shtml.
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(LR TAL A Bsh, =8 BY 650223; 2. BT W LM, =% B ¥ 650100)

FE AR T E BT L BB B &0 T T BARB A4 B oA 7l FUH AR AL
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Barren Mountain and Slopes Status at Traffic Side and Main Face
Mountain Township of Kunming and Its Countermeasures of Forestation

SONG Sheng-zhi', LI Ju-cai*, MA Jun', DING Xiao-xi', YANG Zhi-yong', WANG Fei'
(1. Forestry Science and Technology Extension Station, Kunming 650223, China;
2. Kunming Xishan Forest Farm, Kunming 650100, China)

Abstract: This paper introduces distribution area and distribution characteristics of Barren Mountain and
Hills status at traffic side and main face Mountain Township of Kunming, and analyzes the main problems
existed in afforestation. Countermeasures such as adjust measures to local conditions, scientific planning,
using indigenous tree species, matching species with the site, unconventional soil preparation, increasing
planting density, the rational allocation of species; tending to strengthen the management and protection,
strengthen organizational leadership, increasing capital investment, improving the mechanism to ensure
the success rate of afforestation are put forward.
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Tab.2  Area of barren mountain and slopes along the main traffic side of Kunming hm?
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Tab. 3  Distribution of barren mountain and slopes

in main township and along the traffic side
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Afforestation Effect of Different Mixed Patterns of Betula luminifera

LIU Guo-chang
(Taoyuan National Forest Farm of Datian, Datian, Fujian 366100, China)

Abstract : Experimental study on the afforestation effect of different mixed patterns of 11 years old Betula
luminifera was carried out in this paper. The results showed that the difference of mean DBH, height, in-
dividual volume and the ratio of height to diameter, the plantation survival rate of four B. [luminifera
mixed mode were significant, growth difference of volume per unit area also reached to significant level.
Among them, the effect of mixed forest of B. luminifera X Cunninghamia lanceolata was the best one,
and followed as B. lumenifera X Fokienia hodginsii, B. luminifera X Schima superba, B. luminifera X
Pinus massoniana. The difference of total volume in the mixed forest was not significant which followed
order as B. [luminifera X Cunninghamia lanceolata > B. luminifera X Fokienia hodginsii > B. luminif-
era X Pinus massoniana > B. luminifera X Schima superba.

Key words: Beiula luminifera; mixed tree species; mixed pattern; afforestation effects; variance analy-

sis; multiple comparisons
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Tab. 1 Betula luminifera growth status of different mixed

tree species
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Tab.2 Variance analysis of Betula luminifera growth status of different mixed tree species
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Tab. 3 Betula luminifera high growth LSD multiple comparison

of different mixed tree species
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Tab. 4 Betula luminifera DBH growth LSD multiple comparison

of different mixed tree species

i ¥(E Fexkz JexE i Fxh it ¥i{E Fexkz Jaxd A Jix
Jexk2 9.4100 0.8113  0.0057  0.0002 JexAZ 9.1250 0.9705  0.0275  0.0029
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Jexi 7.8350  1.5750  1.4675 0. 0359 Jexf  7.4000 1.7250  1.7000 0.1925
JexD 6.7575  2.6525  2.5450  1.0775 JexT 6.4750  2.6500  2.6250  0.9250
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Tab. 5  Betula luminifera individual plant volume LSD multiple

comparison of different mixed tree species
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AR AR LA 25 . JBMEXA AT Dt B HEx
FEANA A LA, AR 8] 5 4 LU BGR, DtE Be e
AR 2 5 T B A x AR AR O B2 MEx A2 R
R MRORAS AR AR X 2 TR, 25 1) 5 4 AR 0 e
G BAEARARAS AL KORDH: | RERS LI s B2 i AR
XX BT AR TR MR R, 58
FERM BEM S B RN RITRACAL B 3 a A ARt
FEWEFEN N MROR AR KA m] S 4 b i v FL B 5
HEE/RUIEE

®6 ARBEXNMMIKEESELL LSD XS HLE
Tab. 6  Betula luminifera height to diameter ratio LSD multiple

comparison of different mixed tree species

2.5 REIRZHFHE S RIS R EFRIUR

I 1 AR, S ARORAT 3R M B N Ol B
HEXAZ AR > B ME xR A > 0 B HEX AT > 't B Atk
R,

R 2 J7 2T A SRR MR AT R A AE
E T2

®7T FEBZRMEIEEEERRTE LSD A ELLR
Tab.7 Betula luminifera affrostetion survival rate LSD multiple

comparison of different mixed tree species

AbF ¥l Jexkz Jex it <A JtxE

Jext 80. 1250 0.3567  0.0297  0.0143
Jex#E#  73.1000  7.0250 0.1424  0.0698
Jexfaf  61.4750  18.6500  11.6250 0. 6638
JExH 58.2250  21.9000 14.8750  3.2500

2.6 BXMARMHERER
2.6.1 AERZMMAPINEEHEEREK

TR R AR R LB LA 8

H1Z% 8 IR JC R MEAEA TR ASH rp A K
I FMERAR A s B A xAZ A > 5 B M x AR A >t
SEHEXAAT > e Bt x Sy BB Ay, T 2200 Hir a2, 22 5

Ak i Joxfif o JexT o Sexk Otk RFIMR R E(F9),
JexBi 1.0683 0.7418  0.6419  0.5048 2.6.2 AERZMFSIEK
JexDh 1.0465  0.0218 0.8906  0.7308 M 8 A I, 7TE R [RE Ak TR A AP 5 FH AR
JodZ 10374 00309 0.0091 0.8357 K AR B M e B M2 A > S B T FE >
Jex#E 1.0237  0.0446  0.0228  0.0137 S MEX AR A > G R MEX A TR . T 20T (F
®8 BIMNARAMMERERLR
Tab. 8 Volume growth comparison of different mixed tree species
I II I\ Y T8y

43R WFh ik o Hibk ¥
FHR N R #ER

/m*  /(m®-hm™) /m® /(m® - hm”

Hbk Vi ik (VN Bk Vi
R HM R ET R HM
/m* /(m® - hm™)  /m* /(m® chm™) /m® /(m® - hm™?)

Jx i JEEHE 0.0180 17. 65 0.0143 11. 54
AT 0.0180 20. 41 0.0153 23.47
At 38.06 35.01
Jxg JeRtE 0.0347 40. 74 0. 0268 30. 21
A 0.0408 51.71 0.0183 21.97
At 92. 45 52.18
Jex 5 JeEHE 0.0172 20.19 0.0118 12. 67
OEM  0.0329 41. 69 0.0373 52.25

0.0152 14. 30 0. 0267 32.23 0.0186 18.93
0.0163 21.74 0. 0240 30. 42 0.0184 24.01

36. 04 62. 65 42.94
0. 0351 41.21 0.0317 38.27 0. 0321 37.61
0.041 43.76 0. 0441 38.24 0. 0361 38.92

84.97 76.51 76.53
0. 0061 3.70 0.0161 14.07 0.0128 12. 66
0. 0344 36.71 0. 0287 38.29 0.0333 42.23
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1 I I v Ty
Qb FE A iRV Mo kR o iR 7S Moy kR i bk Moy
R v oA EM g E] oA EM g EM
/m* /(m® -hm™) /m?* /(o hm™) /md /(e chm™) /(P chm™?) /m® /(- hmT?)
&t 61. 88 64.92 40. 41 52.36 54. 89
Hextz I R #E 0.0323 47.61 0. 0386 49.18 0.0354 43.92 0. 0247 28.17 0.0328 42.22
AR 0.0141 20. 69 0. 0678 76. 88 0. 0374 52.39 0. 0268 26. 81 0. 0365 44.19
&t 68.3 126. 06 96. 31 54.98 86. 41

0) KM, X ESFARIRFNEE , XHIRMMNLE Pt R IR C,
WFAZA Sy AR AR AT AE 4 Bl A B 2

R9 BIKAEMHMERFTESN
Tab.9 Volume variance analysis of different mixed tree species
H H Sy Py
HH F1E
X2 b 2P A X4 POBL] Pl sl X2 Qb3 PP

e B HE 3 3 9 15 87.48  2448.14 661.73 3197.36  29.16 816. 05 73.53 11.099 ™

TR S Fh 3 3 9 15 281.80  1004.41 2389.35 3675.56 93.93 334.80 265.48 1.261
BEMR 3 3 9 15 128.85  4719.26 4661.11 9509.22 42.95 1573.09 517.90 3.037°

#.F0.05(3,9)=3.86,F, ,(3,9)=6.99, * A 7R Z £ %, " AFMIELEF,

xz10

FEIBZHMEEEHERER LSD ZSEHLK

K12 AREXHEBEREKLSD ZZELLE

Tab. 10 Volume growth LSD multiple comparison of different

mixed tree species of Betula luminifera

Tab. 12 Total volume growth LSD multiple comparison

of different mixed forest

b3 ¥E Jexkz Jxit it Hx AbF ¥iE Jextz JxEE Jex Jexfif

Jexks 42,2200 0.4660  0.0040  0.0009 JextZ 86.4100 0.5541  0.0818  0.0243
Jex#  37.6050  4.6150 0.0131  0.0026 Jox@d  76.5225  9.8875 0.2118  0.0665
JExFF - 18.9300  23.2900  18. 6750 0.3279 JexTh  54.8925 31.5175  21.6300 0. 4766
JexH 12.6575  29.5625 24.9475  6.2725 JExTF 42.9400 43.4700  33.5825  11.9525

F11 FEBZHMEREK LSD EZEIR

THRRbR 23 6 8 R B A, 36 86,41 m?, HLUR Dl Bz
HESCHR AR O B A Ty FEARY | Ot BEMEX AR Y AR B
GRS B /N, o 42,94 m’, 00T (R
9) KM, A RITR AT MR L7 T ARUMR 3 8 3 B AR AT

Tab. 11 Volume growth LSD multiple comparison of different
mixed tree species
Ak B a Joxkz JexH o Oxt
HexAz 44.1925 0. 8688 0. 6581 0.1137 -
! WERES,
HixH 42.2350 1. 9575 0. 7801 0. 1481
Fex 38.9200  5.2725 3.3150 0.2278 3 IJ\Qﬂn:_IﬁiTJ-.L/B
Y xfaf 24.0100 20.1825 18.2250 14.9100
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Research and Implementation of Performance Evaluation System of
Guangdong Province Forestry Engineering Afforestation

MENG Xian-jin
( Guangdong Institute of Forestry Surveying and Designing, Guangzhou 510520, China)

Abstract: In recent years, Guangdong Province have been carried out 16 forestry construction projects
for strengthening key ecological projects, furthermore, an evaluation system of large, wide-ranging forest-
ry construction also has been developed for the task of comprehensively evaluating the afforestation effect,
and improving the level of information management. In this paper, according to actual setting of Guang-
dong forestry project performance evaluation index which including afforestation effects, afforestation sur-
vival effects, forest tending effects and so on, we successfully made the guangdong forestry project evalua-
tion system which included basic data management, checking data logic, the evaluation function of the
data effectiveness and the output function of the evaluation results.

Key words: effect of afforestation; evaluation index; evaluation information management system; Guang-

dong Province
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Tab. 1 Evaluation index of current year afforestation Tab. 4 Evaluation index of close hillsides to facilitate
effectiveness afforestation effectiveness
BAtsts  SHE Wik Bt HE Wik

R 30

WREE 20
HHEE 10
MARKHE 20

R 5
WOHIE 5
HAEFHR 10

=85%,30 43;75% ~ 85% ,20 433 65% ~75%,
10 43 341%~65% ,5 4% ; < 41%,0 4%

REH A =95% , 20 43 ;85% ~95%, 10
53360% ~85% ,5 5 < 60% ,0 43

FEBETT 5 R T AR, 10 435 I 0 43
#,20 435,10 43522 ,0 43

TR WA ik 85% L) B, 5 43 560% ~85% ,3
I < 60%,0 5

UN AT S 057, N o R S Y L S 4
J o e ok N e i I e N
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WA 0 s A 10 g0 0 4
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B AR 30 =80%.30 535 60% ~ 80% ,25 43 ;40% ~ 60%
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=89 4,20 47554 ~ 89 ¥k 15 43545~ 54 ¥ 10
G300 43

3,20 435,10 435 2%,0 4%

MAREE 20
MRS 20

R AZERMRER R, TR,

®2 EMERERZOEMNIER

Tab. 2 Evaluation index of afforestation conservation

effectiveness
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Tab. 5 Evaluation index of “Wan Village Green”

campaign effectiveness
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Tab. 3 Evaluation index of forest tending effectiveness

Kigidebs i

VSR

MARGRAER 20

PR #e 20

A 10

ZEEE

50
%

=85%,20 43 ;75% ~ 85%, 15 43 ;65% ~ 715%,
10 533 41% ~65% ,5 435 < 41% ,0 4y

4,20 435 H1,10 435 22,0 43

=89 10 43 ;54 ~89 i 5 43345 ~54 £k 3 4%
0 4
FEAEV IS 5 10PN 25 58 LA 50 4, 4 i — I3
1110 43

MAREE . R=7.5,14 10 43;4.0<R<7.5,1% 5
;1. 5<R<4,#4 3 4r;R<1.5,75 0 /7.,

TEMBEHNE: R KT 240 BF 4% Lk
1B 7500 HUR A,

HE N R=5,14 10 473 R<5,15 0 43,

[ H AL AR & . R=10,1% 20 43 ;R<10,75 0 47,

=85%,50 4%;75% ~ 85% , 40 4%; 65% ~ 15%,

L7 5%
HARAEAE 15 30 43 ;41% ~65% ,20 435 < 41% ,0 53

JES ]

ﬂij“ﬁ 15 =30%,15 4;10% ~30%,10 43; < 10%,0 43
SRR 20 87,20 435,10 455 25,0 4y

GEEJIRER o HCTMETRATE S N RSE A S0 48, B
KATE) ER—J50411 10 43

MARBEE . R=17.5,13 20 43;12. 5<R<17.5,
415 43;5<R<12.5,#% 10 43;R<5,1% 0 47,

MARKH.R=15,1420 4;5<R<15,7%5 77;R
<5,1% 041,

AR . R=15,1% 20 43; 5<R<15,15 10
53 R<5,15 0 43,

KRS E SR . R=12.5,18 15 43;5<R<
12.5,15% 10 4r;R<5,1% 0 43,

TERAMERITIHNEG R KT 2 NP
O G Y = P O R = 1

4 EREREN RS HISEH

BT AR MO TR MRS R, %
WGE—F G Gi—J7 ik WA AR A B0, X6 25 Aol
AR A T RO U MRS T G — A, O ik
LRGP JT A T R A8 Mol TRE IS MOS0
RO, BT SRR A AR B A R
AP ISR B AE BRI kAR B4R Bk
% QISR TR N 9T R VNSRS A % N1 Ak
W GEMERAT BOE O BRI T WA B E



F4H

Zo . S RARL TEREREIEN RENA RS IH <123 -

N G NI A G A T
.
4.1 R BEKIET

JARA MO TR E R RROT RGN 50 h R G0
e+ RG A ARG B4 T R G AE
BROEF R, 48 13 A Dhfeti e, R4 RS54
NEANEN 1 R,

TTRAE ML TREEM BT RS ‘

%[ 1 ![;
#| | ;
ZE |
H .
2| | %% :
&l |15 ;
Bl A :
Y| | e :
M REN HES Ik I
B ] | B IR ARE IR
e | g : p23
....... [ e e R
RAUES AR A A B B
TFRSA G TR FRA
BE1 REBEEHRE
Fig. 1  Overall structure of schematic system diagram
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Fig.2 Main interface
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Study on Utilization of Eupatorium adenophorum as Energy Resources

ZENG Guo-kui
(Rural Energy Office of Yunnan Province, Kunming 650224, China)

Abstract: Fementation experiments of batch anaerobic digestion for making methane are carried out in
this paper by taking Eupatorium adenophorum detoxification pretreated as material and under condition of
normal temperature and TS content rates of 4%, 6%, 8%. Results shows the possibility of using Eupato-
rium adenophorum as energy resource for making methane is proved. Compared to the TS loading rates
4% and 8% , 6% produce the max degradations efficiency, biogas production potential and energy con-
version efficiency, which is 18.78% . 111.38 L/kg TS, 14.46% respectively. It can be concluded that
Eupatorium adenophorum can be transformed effectively into energy by anaerobic digestion.

Key words: eupatorium adenophorum; anaerobic digestion;

fementation experiments; energy

conversion efficiency
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Fig. 1 Fementation experiments setup of anaerobic digestion of

Eupatorium adenophorum for making methane

F1 EEFZREHUTPREZBKERITAR
Tab. 1  Experiment design of anaerobic digestion of Eupatorium

adenophorum for making methane

g W R BRI ZH A

I 4% R 150ml ERZEE L 70 TBTR, BT 500ml
1 6% A Y 150ml, 8 25 B 22 130g, RO, B
’ 1 500ml
" 8% AW 150ml, 48 25 P 22 180g, VB W, B
“ 3 500ml
X B2 / HF 150ml JBH, 3T 500ml

®2 EEFZREHEUTRIRLENLRFERPERR
SN
Tab.2 Degradations efficiency and biogas production potential

of anaerobic digestion of Eupatorium adenophorum for making

methane
s O
I 15.24 111.22
I 18.78 111. 38
Iir 13.38 96. 24
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Tab.3  Energy conversion efficiency of anaerobic digestion of

Eupatorium adenophorum for making methane
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Industrial Development Situation of Lindera communis in Tengchong County

XIE Ling—ju

(Management Service Center of Tengchong Forest Right, Tengchong, Yunnan 679100, China)

Abstract: The present situation of Lindera communis resources in Tengchong County was investigated in-

cluding distribution area, scope, buyout, processing and utilization. Restraining factors such as lack of

cognition, short of protection, insufficient in processing and utilization, without support of development

projects, also were analyzed in this paper. Therefore, relevant development countermeasures have been

put forward.

Key words: Lindera communis; industrial development; Tengchong County
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Tab. 1 Area and tree numbers statistics of Lindera communis

in Tengchong County
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Tab.2 Plots altitude, slope, soil and slope position of

Lindera communis concentration area
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Characteristic, Problem and Solution for Forest Right Mortgage
Loan in Post Forestry-reform Era

LIU Zu-Jun', MA Long-bo’
(1. Management Department, Minjiang University, Fuzhou, Fujian 350108, China;
2 College of Cooperatives, Qingdao Agricultural University, Qingdao, Shandong 266109, China)

Abstract: In the post forestry-reform era, the new characteristics and new problems of forest right mort-
gage loan during this term needs to be summarized systematically. The study concluded the new charac-
teristics as the evaluation subject diversity, object complex, low profits and high risk. And the new prob-
lems were including evaluation process not rigorous, evaluation theory system not complete, and evalua-
tion method system not standard. Suggestions to improve the forest right mortgage loan were carried out
from aspects of standardize assessment procedures, strengthen theoretical research, and construct the
complete theory and method system etc.

Key words: forest right mortgage loan; assets appraisal ; characteristic; post forestry-reform era
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FE. A T e ies N AR ARG A KW Hra, 2l 1 a N A4 RS G ABF A A 18568 R F
FRE B ATHeR E RIS ML Bt R E S S A LSRR E N T, EREN, KPR
feAtBL L s NAAR AL W Bt R F & E ARG R EARR P et 03 m Bhbik &
3K R E T RBRAT AR 4 0~0.2 :0.6 :0.1~0. 4,

EER AR K e, BRI, TR E4 T b3 %

RE 4 S .8792. 14;5723.7 X ERARIRAD : A XEHS.1671-3168(2014)08-0135-04

Effects of Fertilization on Chlorophyll Content and Photosynthetic
Physiology of Alnus Cremastogyne

LIU Ying-jie', ZHENG Zeng-fang®, WANG Qi', JIANG Hou-giong', GAO Xue-ming',
YI De-shun', WANG Ya-li'

(1. Yunnan Forestry Vocational and Technical College, Kunming 650224, China;
2. Zhanyi County Forestry Bureau, Qujing, Yunnan 655331, China)

Abstract: In order to investigate the effect of fertilization on the seedling growth of Alnus Cremastogyne,
using one year old seedling of Alnus Cremastogyne as research object, the orthogonal and combinative test
with three factors ( nitrogen fertilizer, phosphate fertilizer, potash fertilizer) was made, the indexes
change of tree seedling total chlorophyll content, photosynthetic physiology were determined. Results
showed that the effect of fertilization on the seedling total chlorophyll content, photosynthetic physiology of
Alnus Cremastogyne were different, the optimum combination for total chlorophyll content increased, the
photosynthetic rate was shown to be N :P 0~0.2 :1~0. 4.

Key words: Alnus cremastogyne; fertilization; orthogonal test; chlorophyll content; photosynthetic rate

JINELRE AR (Alnus cremastogyne cv. yanshan) Az FHAE (4 A 25 B 3P MR R 38 MR s AR, LA T il 1
RS ERAZ — JdE CRHE AR R, Bk RRETE R AR A AR S R AR
M, KA TIME IRV 55 SR LI Fepe AR, A R ™ I i T 55 i X 2 SRR P 7 B f A
RS PR SR ToP v, ARG AR R AR BOR AR RS AL, R A K8, R R B
SRR, [EARE o, REIEI VDO L 3 RIRAC ) o BEAPERYIRBURE 185, B 2 B AR R SR

I fE H#1.2013-12-02.

EEUH : zmARHTIH FIH O B A SR EARE AR ISR (3 H 45 :2010ZC240)
EBB T XA 1961-) , 5 BIHER . FENFARMEEE RIS H TR,

BIEIEE . LN (1958-) , #%, FENFMAREEE TR,
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2.1 iRIEHHY

20124E5 H20~7 A 15 H %M 1 a A= 117E
FAA BIFGE AL , SRR R AR K fdt: 25— B 2%
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2 HJE#E TN e
2.2 IREiIEIT 5408
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1 FEXRBLL(5)  IRANEZESKE

Tab. 1 Fatctors and levels of orthogonal test L,;(5)® g+ m™

K-
%
1 2 3 4 5
RE 0 0.2 0.4 0.6 0.8
TR 0 0.2 0.4 0.6 0.8
B 0 0.1 0.2 0.3 0.4

Xt 25 A it JE Ak BAK KBRS, 2000 R 1,23,

------ 255 BB 3 REE , HIEAS R G5
ST HENC AL B | BD SE s A G 58 SR 5 HERR Y
JEAR— R MR AT ELRE AR 2 J Bl Pk B
BRI A | P /b B K AR RN, LARIE it
HE R
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2.4 HIELER S

B EHE FH Excel 2003 #4781, FHIEAC 43
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3 ERESMH

3.1 FERRALEE T IEREAR SR E RN

ARV W B RE AL BT ) 1 JELRE AR 4
HAH—ERE (R 2.5K3) . KRHIEZRE N H
WA BT SRR AN (IR FR ) Xk A A Bt
SR A AL IR AR 2,457 ~ 2,801, # 22 Hh
0. 344 ; Hirpd KA 2. 801 HELAE 0 o¢/m*, AR (3T
BEIRES ) Xt RS A R S 28 1 s A b 1 i
1E 2.542~2. 670, H # 4 0. 128, Hid d KA 2. 670
HILTE 0.6 ¢/m’, HHAE (BRERER ) XL )1 E FE A
S 2 i AR AR ) R B AE 2. 482 ~2. 701, i) 25
0.219, Hi i KfH 2. 701 HIAE 0.1 g/m’, @1t
XFR B VBRI AR B 5 22 50 A AR 3 AT RL X A
MEt R SN2 55 A8 53 (p>0.05) , HIt, i@ it
ELWAHT AT A5 A B A BRI 4 B AE 0 g/m? |
0.6 g¢/m”.0. 1 g/m” K X IEFEA B4 2R &
g AR e
3.2 iERBALEERT IR AR & A BN

NGRS N op [N W e e ieA
A—ERIFN (£ 4.5.6.7) o RHIESIE 19 EW
SRTAE R R, FE (R FR) XL AR ARG
HOR ] CO, W AL ZEE HORE AL Y
WS 243 S 7E 8. 904 ~ 10. 456 .0. 146 ~0. 245 34. 440 ~
60.420.1.334 ~ 1. 434, 2 2= 5 51} 1.552.0.093
25.980.0. 100, H P if BAE H BAE 0.2 ¢/m”, W
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Tab.2  Orthogonal test L, (5)° intuitive analysis on the
change of total chlorophyll content, photosynthetic physiology
of Alnus cremastogyne fertilized

EY RS

s BECO e mmms

Ab PR g umol©/umol - /201 " /nj;nul:l
(FW)  (m?es) ot (M) (mes)
AFE1 2,537 7.71 0.184 90. 7 1.50
AbER2 2,883 7.79 0. 133 80.7 1.34
M3 2.697 9.96 0. 16 14.1 1.45
IbFE 4 2.834 10. 41 0. 165 14.8 1.25
AR5 2,624 9.81 0.176 39.8 1.34
Wre 2428 8.00 0. 163 84.2 1. 44
b7 2,496 8. 68 0. 157 67.8 1.23
AbBES  2.495 8.58 0. 155 66.2 1.28
AbFE9 2,288 10. 51 0.193 36.5 1.30
iba10 2577 9.33 0.184 47.4 1.42
P11 2,725 9.99 0.238 49.2 1. 46
AFE12 2,905 10. 74 0.239 33.0 1.51
JbPE 13 2.583 9.58 0. 159 41.5 1.21
AT 14 2.962 11. 67 0.176 22.0 1.43
AREE15 2.832 10.30 0.13 26.5 1.29
WP 16 2.450 8. 48 0. 158 62.6 1.43
AFE 17 2.345 9.03 0.215 87.9 1.27
ARBE 18 2.446 8.27 0. 121 56. 6 1.29
AP 19 2.609 9.65 0.111 2.5 1.24
AbPEE 20  2.539 9.09 0.153 41.7 1.45
AbBE 21 2.569 9.21 0. 454 75. 1 1. 46
AP 22 2,671 9.88 0. 175 27.5 1. 46
AbEE 23 2,751 10. 16 0.259 54.3 1.51
UbP 24 2.657 9. 88 0. 164 32.0 1.41
AEFE25 2,430 8.23 0.173 85.2 1.33

x3 FRBELETIEBKEMHEESETHHN
ERKE L, (5)° EMH
Tab.3  Orthogonal test L,(5)° intuitive analysis on the
change of total chlorophyll content

of Alnus cremastogyne fertilized

MWz RE OBHE #

1. 420, M 2253 514 1. 746 0. 077 .50. 800 ,0. 132, H:
R B R AE 0.6 g/m?, BPAC (BRERER) 520
f) A8 Ak W 5 43 S 7E 9. 180 ~ 9. 628 0. 159 ~ 0. 239,
40. 960 ~ 56. 160 1.316 ~ 1.420, #% 2= 43 %}y 0.448 .
0.080,15.200.0. 104, i f 3 FUA HH RAE 0.4 ¢/m’
AT B B AR B Y Ty 255307, 3 FPAIEREX B A
AR PR B 25 5N 3 (p>0. 05) , R, dE At
EDUA AT ATAS H AUIE  BEAE 1T L A5 43 I 7E 0. 2
g/m*>.0.6 g/m* 0.4 ¢/m’ K0, JITHFE AR

W1 2.801 2.542  2.639 2.604 2.573  2.531
P2 2.457  2.660 2.701  2.630 2.554  2.727
HE3  2.715 2.594  2.623 2.572  2.671  2.580
W4 2478 2,670 2,623 2,635 2.611  2.646
IS5 2.616 2.600 2.482 2,625 2.657 2.612

W2 0.344  0.128  0.219  0.063 0.117  0.19

*4 AREERLETIEERARSEGERTLH
EFRE L, (5)° EMAH
Tab. 4  Orthogonal test L,;(5)® intuitive analysis on the

change of net photosynthetic rate of Alnus cremastogyne fertilized

#ORE OB H
Bl 9.136  8.678 9.372  9.642 9.100  8.770
P2 10.456  9.224  9.180 9.012  8.958  9.313
B3 9.020 9.310 9.520 9.378 9.778  9.703
WfE4  8.904
IS 9.472  9.352  9.628  9.582  9.760  9.340
W2 1.552  1.746  0.448  0.630 0.820 1.014

10.424  9.288 9.374 9.392 9.784

JCA AR PR, I BGR A R R

4 S5

TE S A P T PRI, Sy 1 R R e ) D) AR
PRI, B o v A B BTG AR A I i i R 5 ]
AT S BIRE ST, T IE 2 — Rl A S B . A
AV 7 AT FE AN TR K HEAS BRI ECREAC B 45 AR R
PUE A2 R UE B, 58 /0 HE Ak BE O 8 25 9 B H K
JiE SR AU R AR SEE Y e dn
AR ZE B

AR AT A R A B SR T4
FEMYDCA R EEN AR, LR T 2
TYIA B BB A R PE RS R b, 6 2 AR IR |
VERRERE | A AR B SR SR AT T 2 AL A
FAMR, AL 2 JE A A KR B — TR A
Ei , AN IR AR I 2% 1 2 3 BRIV AR B AN ] i
SRR AR 9 A2 BRI, 606 & VR R AR AR F 7R
o T8I RS R AL A X T EREAO L &
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x5 AREMEELETIEEAKRRE CO, MEELR
ERIRE L,y (5)° B
Tab.5 Orthogonal test L,s(5)° intuitive analysis on the
change of intercellular CO, concentration of Alnus cremastogyne

fertilized

MWz E OBHE #

W1 0.146 0.239 0.168 0.206 0.170  0.157
2 0.170  0.184 0.239 0.160 0.172  0.230
B3 0.188 0.171  0.174  0.177  0.230  0.162
B4 0.152 0.162 0.178 0.205 0.163  0.212
IS 0.245 0.163 0.15 0.171 0.185 0.173
2 0.093 0.077 0.080 0.046 0.067 0.073

x6 AREHELETIERASILISETLSN
EXRE L,y (5)° EMHHH
Tab. 6  Orthogonal test L,s(5)° intuitive analysis on the

change of stomatal conductance of Alnus cremastogyne fertilized

HE  RE OB

I 1 48.020 72.360 48.840 51.240 60.660 57.540
B2 60.420 59.380 49.640 52.840 61.640 61.000
P 3 34.440 46.540 40.960 58.680 34.420 34.817
¥4 50.260 21.560 52.360 48.160 41.940 50.720
BIM5 54.820 48.120 56.160 37.040 49.300 49.120

W2 25.980 50.800 15.200 21.640 27.220 26.180

x7 AEMERLETIEEARZBERTHHN
EZRI L,s(5)® B
Tab.7 Orthogonal test L, (5)°6 intuitive analysis on the

change of transpiration rate of Alnus cremastogyne fertilized

Wz RE OBHE H

W1 1.376  1.458 1.420 1.454 1.350  1.302
ifi2  1.334  1.362 1.364 1.362 1.344 1.378
HIE3  1.380 1.348  1.400 1.384 1.416  1.397
W4 1336 1.326 1.360 1.304 1.362 1.382
IS 1.434  1.366 1.316 1.356 1.388  1.398
W2 0.100 0.132  0.104 0.150 0.072  0.096

FEPR Y R LE AR IE L4512 0~0.2:0. 6.
0. 1~0. 4 7K, JIEASA G 1 AE K A R, i 4
RO FOLE RN R, AT X
T 1 a A JIEAE ARG B AR K, i B0 0 10 75 2 4 AH X
K, M RE B 75 B A X b | I R R TR AR

Rtk 5 H B A B AR K,

Lig L  NEASAAE A — AR R FLHRE |
A ERE IR & LR AR B a5 A
HPALREIE E R R, B L B B 75 2 A b
MAE A= BET5 A D, 3 i 5 R OK T REAS 3 TN
ARPRN 2R W05 e, R AR BB A Y
AE S AL IR A T, 5 v K 4 R T AR (]
Jit ZECHE S RS A MR IR B9 28 8 [ R BE 1) R/ B 32
Wi, A 15 Tt — 2B
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FEHEFD B, Xf B2 AR #b (X if 48 3T 48 A AR B9 =2 i

FAHE,ERE, R AR E W, KEE, BKE
(BRATHOMNE, =8 B 650114)

T LA T A AR AP LG AR T A 9 o, P A A Kb a0t ) T B AR R
RBAHAEEAMN, B RN EL HHRAERTARRYAERE EHBRSREMHT 4
st B, BRI AR 4G A AR W om S ATIR AT, AR A, AERZ KA 100 mg/l
IBA+5% ##5+10 ml B, i3 2 h 32 A AR FE Tk 69.3% , F 3 R MK TiE 10.9 &, FH R AR
K 4.2 em ARZAERIEHA0.60, #ARS M AARFR AT

SR M AMOHE  F 35 AR B, 3R T B AR R AR A RORIEH

hE 435 .9723. 132. 1;S565. 7 X HkERIRED ; A MEHS:1671-3168(2014)08-0139-03

Effects of Sucrose and B,, on the Cuttage Rooting of Olive

WANG You-bing, WANG Ya-ting, YAN Yi, HE Yin-zhong, GU Shu-li, ZHANG Zhi-hong,
ZHOU Qing-hong
(Haikou Forest Farm, Kunming, 650114, China)

Abstract: In order to solve the difficult rooting problem of Olive cuttage in Kunming area, according to
the characteristics of photolious and high temperature resistance of Olive, under high temperature and
high humidity conditions, the effects of sucrose, B,, and slotter design on cuttage rooting of Olive were
studied. The results showed that the Olive was easy to rooting, in the treatment of 100mg/1 IBA+5% su-
crose +10mL B,,+ immersion 2h, the rooting rate was up to 69. 3%, the average number of adventitious
root was 10. 9, the average long of adventitious root was 8. 8cm, rooting effect index was 0. 60. The small
cuttage space, the better rooting effects.

Key words: Olive; cuttage; sucrose; B,,; indolebutyric acid; rooting rate; rooting system effect index

TS ( Olea europaea L. ) J&—Fh i £k K, J&
REEBIABRMIE , X 44 55 BUR W5 A5, S S PR
Olive, J517™ T~ b i Iy 2, 2 b v il dc ity 22 AR B
R Z— W A5 24 i RS I A A LT
AR R BT S SO R IR L i R R A 2 B S
STMER R, RA S SR IR T N TR
25 R LA L il T 20 42 H)

#s B #A.2014-02-28.
E &R O b s J5 A X AR 5

L EH M A AR AT, 60 AT IR R 5
FhoesE

TR R BB | A 25 IR e AP 7E 8 5%, F AR 2%
TFR BB R IR A B AN 4, RORFEAR T S2 AR 1
A SEH I JF B BE IR A KRR 2 3F A
WS, H RIS DIE R A B T AT A
AR ARATY B (E 2 2 [ 25 b il ARG A T4 2R 058

TEHER N TAHE(1986-) , 5, M A i+, HF5R mAMARSREE R, Email; wangyb_126126@ 126. com
BEEEAKZ(1970-) B WA IEEg TR, NE RS T/E, Email ; 2qh7043@ sina. com
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B0, Berg oo TR R R B g R
G, A 7 b DX A A AR AR AR, R BT
MIGT 1964 - LB EEG] A 1 932 MRFRFR, il i
50 AR XURN I 5%, BLORAE T OR T 1 470 Bk, 7EiX i
Y — BB Tl G TAE, TR
HoIX A3 FEE AL R, S AT i
FHE , LA A EA X BUARA B T AL 45
WA —E A2, A BRI, AUA LT RRBB A 2
R T RENE B K I AR RE T AE25 SR 0 T AR 3
AR B I Haitt— 2P RBFFHR B AR ST, 1
REVABIFAE 7, TP T REME & B, £H7xf
TIABOHE AT 375 A2 AR ROR 3R 56, B IR 56 &5 R 4
mrE,

1 R AR B0 b

SR [ T R W T U 10 b3 235 SR iR (e A A
F YA AR B 45 (3 DA, SR FF
3ot b 1 57 T B W T TR 1R, 8 b 15 o 3 R 2 R
(102°36'E,24°48'S, 4% 1 939 m) , iXIw 247 3-
WSIE TR (IBA) , 4l Ry 98% My, A A A W Bl 4 4=
PR YRR B, IR ( EER MR R B,) 4L
IR, B2 R AR 25 A BR A R A,

2 HHEAE

2.1 FABKES

KSR THT 46 , R 25 em, K 56 B SLPRIM
S RJES B DU JE) 4l — J22 AN 35 K 1 98 Ak Y S (K A
) VKRS em VK H B S BT YRR - PR
M2 5~10 em 3K 10 em IR B AW ETH M
£ LIS R A A2 A R K TR 3~4 em,
PRTFHAT R 5l PVC A58, 5 7 5 — 2 RN
JE A g D HE P S R
2.2 B ERKES

PERER T 25 rh b B/ E M AGER, b v 5y 2~
34N, BUGEEZE 1 em 240, FumEEE (B T)
ot R X CE TR L R By B2 A,
BN A BRE (KR 1. 1), ffEER
0. 1% ~0. 2% M Z TH R R 10 ~ 20 min #HF177H
FRALEE FEFTH 0. 1% ~0. 2% 2 W RIETRIZHL 2 h
Lk,
2.3 RWiETT

RIS 11 ANAbEE, 435128 100 mg/1 IBA =L
1h2h4h6h38h;5%FM+10ml B, 2y 1h2

h;5% EERE+10 ml B, 1290 2 h 5 #EE 2 500 mg/1
IBA; i B, BT 5 8E 2 500 mg/1 IBA;100 mg/1
IBA+5%JiEHE+10 ml B, =9 2 h; DL ARKIZHE 2 h
YERXTHE(CK) o &AL FE 3 MEE  BAEE 25
ZRATE
2.4 HaRE®R

R L AT W AR K AR AR
b PRI AR K v RS AR BRATHE R 2 em
X3 em 7oAy FFAGURBE WARGBE Y 2/3  FF4 4 5 HE A
TEMRIR N o 4wl e, IR AT 55— 2 70% 11 1
BF 0 SR 04 b 28 3R (— i 7 il 83 ' IR ik B ) A
D AR BT 1.5 m Ab44 3 70% 38 FH I, J5 30
T E RIS K & 2 s K B AT w0 o i
JE R 4EHFTE 30~40C
2.5 BB ER S

F45 100 d B, R H AT I A S ik SR A7
ROGEARAEM, T, R R ) AR Y
RERE SR ERE IR R AU
TRAF 3 Nt AR SR AT B 40 5 T et B
SPSS 13. 0 #4707 250 Hr .

3 ERENH

3.1 FEAEMRERMERENEM
FF4 100 d B ot 45 b B (1 15 47 56 S A AR 2%
TSI, SRR 1,

®1 FAEAREFHTHREFRRERE
Tab. 1 Survival rate and rooting rate under different

processing conditions

BRI T A A 54 o s
/% /%

100 mg/1 TBA #2391 1 h 93.3A 14.7E
100 mg/1 IBA #2312 h 82.7B 33.3C
100 mg/1 IBA 21 4 h 52.0C 25.3D
100 mg/1 IBA 21 6 h 30.7D 13.3E
100 mg/1 IBA JZ¥1 8 h 6. 7E 0. 0F
5%HEEWE+10 ml B, 3231 1 h 84.0B 66. 7AB

5%FEWE+10 ml B, 32312 h

5%EME+10 ml By, 12312 h J5
7 2500 mg/1 IBA

86. 7AB 64. 0B

24.0D 24.0D

FHRE B, BT J5 #AE 2500 mg/1 IBA 25.3D 25.3D
100 mg/1 IBA+5% #EHE+10 ml B

o OREHE10 mi By, 88.0AB  69.3A
B2 h

CK 44.0C 0. 0F
EREFHEATO0.01 2HBRAABAKFE,
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H3 1 A 0L, AN A R I AR R A AE AR
AL 0. 01 WF AT AT T AR 3) 7 iR 2K,
Bl 100 mg/1 IBA J=0 R[] 1 44 4 A ) DR A7 56
B RREAR, B 1 h DA IR, R 93.3% 1= 8 h
IR RALH 6. 7% ; LR FMIE TG 129 2 h
AR R, O 33. 3%, 121 8 h AEMRFEN 0, 5%
BE+10 ml By, 3290 1 h A1 2 h BRAE R AR R F 2%
S ABATASOR LT 58— 19 IBA 129, 4E AR
RO IIK 66. 7% F1 64. 0%, Xt T HE#E 2 500 mg/1
IBA MYAbFR, PRAFZE AN A AR R AR, 100 mg/]
IBA+5% JEHE+10 ml B, 129 2 h BIFFIH R A7 A
HHRETT I 88. 0% 1 69.3%, BT 100 mg/1 IBA
2 8 h Ab3A CK A AR 0, Hoar ¥y 75 e,
Wt 2 B AT A, 100 mg/1 IBA+5% FERE+10 ml
B,, 212 h 5%EERE+10 ml B, 1231 1 h F12 h 3 Fl
¥4 7 el
3.2 AEAEZGTHERRELLE

XA Ab 3 Y AR AR BT B R bR AT T (R
2),

R2 FRELEBZHTHERRE

Tab. 2 Rooting quality under different processing conditions

FEARE FERE  RREK

A AR A R b 35 =X W% HE/em  EIEE
100 mg/1 IBAZ¥1 1 h 2.2 2.3 0.07
100 mg/1 IBA ¥2if1 2 h 5.1 2.2 0.15
100 mg/1 IBA i2if4 4 h 5.5 1.7 0.12
100 mg/1 IBA #Zi1 6 h 11.3 1.6 0.23
100 mg/1 IBA 21 8 h 0.0 0.0 0.00
5% REHE+10 ml By, #RifL 1 h 5.9 3.0 0.23
5%BERE+10 ml By, 12912 h 8.3 2.8 0.31

% R + =

o e TR TR
o +5% R+

om ISRy 4w

CK 0.0 0.0 0.00

XF HEAT 100 me/1 IBA 3292 8 h AbFRAEARR R 0,
FLAAL A A AR T AR AR A I AN FMRAE R S A AR
B3, FHAERBE R Z AL 100 mg/l
IBA #2906 h, =ik 11.3 4%, HK 2 100 mg/1 IBA+
5%MERE+10 ml B, 129 2 h, ANERECH 10.9 4,

5%FEME+10 ml B, 231 1 h .2 h A EE 2 500 mg/1
IBA HYALHE P B E IR B P . WP A E
K FAR RSOGO E |, AR h A inews & B,
(R AL FEAR T B, - R E AR S K A A 3k 100
mg/1 IBA+5% JEEME+10 ml B, 3290 2 h, Al ik 4.2
em, MR R RCRIE B i &7, 3K 0. 60, 53 5b 5% FEME +
10 ml B, #2942 h 53 2 500 mg/1 IBA F 2 fifE
B,, I T )5 A 2 500 mg/1 IBA F{J4b BEAR 230 R 15
B AR (EARE A RIS , 4S5 3T, 2i G
AR AR RACREBORE , A5 T 100 me/1
IBA+5%BERE+10 ml B, 12 2h FF RS AE

4 5

2013 45 B Ze FUBK AR X 11 ARz 45 SR e A
PO 25 A TP ARG . 45 SR R B, T A A7 e
K FH 100 mg/1 IBA+5% JEME+10 ml B, 3231 2h AbH
JE AR R TR 0% 247 . B TR LR 1
RIZ I AONS Bl BEORL T , A A 4% 2 TG vk 3t 2 i ROHE
(EH FEARES TR 2 AR /NS oy T AR5 92,
Z MR T 2 22 HAE R b (2 AN A 2 A B AT
FHFE) |, FEn ] AR IA R R 2 E R R,
X AR ARSI SR B TR R 900 T DA A e A it —
TSR AR AR B AR A ]
70 d ZEATRITT 4% (WFE 45 R D) S0k KR ) . B
PRINIR BB , A AR AR B Rl K 1 AN H A4
TS SR 7 S ISR B e T T 5, AR S0 ML
W Tt v T A A B R R R i (30~ 40°C) 2%
PEARAE 25 em (= A IR 2 8] F AR B2 R R N 28 SR
FNREE , O J5 A 25 A e K, DAaE—25 0 AT
BTN, (50 1R T A AT 4 A4 AR 341K
BT A B A TR B8 A5 A, R B 4 v TR

WL 1A B R S AT S S
A LIRSS A - TR S G 7 R R R A A T AR AR
AFHE SRR A TR A E R B WA
TRUETE BT R R, SRS R, AT
ZWEEFIM, BT 2R A6, B —
FERE B BB B R, HARBUN, LA BB,
AR RS 52 25 RS2 (2 TR R U ) | AR
B HZ5 AR G T iR A fRBE A K KRBTk
TGN 4%, WG R o, R EE S A It
R R RV AT IRCH, 5 2 MAHIL
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= E TG e By 5 it I

5B
(ERTAME T, =8 I8 677000)

FEE NIBB T 5|8t £ B MRATHERIFEA G TRRYE L Lk, SREN HEFTEHLR
F A A AR E K 100% , EARIERE S, RE— R HAEREH T, TMANAEHE LS
~2.5 m,HAE 1~2 cm, MG R — RIEGHAE LM T ARG T oo kol B8 R4
2,35 90% , A2 T F bk Ak 04 A E FAK A A 17% 5 2038 8 I R G 12 T F- 3 Mo 2 4k 04 AR08 5 AKX
XA 10%, EHR 1 F5  MEERRGET FRILGFARZ 2 A2 KT H 28.1 cm 42 0.32
em; HAGFRARG A E FHGFHMNSFUBEREAN 74 cm F= 1.7 em; FHAERARG £ T F 300
FHR G A2 A KT A 30 cm A2 0.4 cm, KIS R A RIB KM R B R ARIE £ B AT M 5] A
PRI Rk

KR Z BN HET G ARG AR R EFE BT

E 4 S .8792. 12;5722.7 ERARIRAD : A XEHS.1671-3168(2014)08-0142-04
Introduction Test of Salicaceae magnoliophyta in Lincang

LI Xiu-jun
(Forestry Institute of Lincang, Lincang, Yunnan 677000, China)

Abstract: Introduction test of Salicaceae magnoliophyta including seedling cutting propagation and nutri-
tion bag seedling afforestation was carried out. The results showed that the survival rate of seedling cutting
propagation treatment without pharmaceutical was 100%, the seedlings grew up to 1. 5~2.5 m, diameter
up to 1~2 cm after 7 months under extensive management conditions of keeping water-dampness and only
fertilizer once. Afforestation survival rate of bare rooted seedling was higher than 90% in the low-lying
land under extensive management conditions of only shovel grass once after planting, the survival rate of
afforestation in arid slopes was low, only of 17%; Afforestation survival rate of tissue culture seedlings
with nutrition bag was the lowest in arid slopes, only of 10%. After one year planting, annual tree height
and diameter growth of tissue culture seedlings with nutrition bag was up to 28. 1 ¢cm and 0. 32 c¢m in the
arid slopes; annual tree height and diameter growth of bare rooted seedling cuttings propagation was up to
74 ¢cm and 1.7 em in the low-lying land; annual tree height and diameter growth of bare rooted seedling
cuttings propagation was up to 30 cm and 0. 4 c¢m in the arid slopes. Tests also showed that wet conditions
or irrigation is a key to success ensuring introduction of Salicaceae magnoliophyta.

Key words: Salicaceae magnoliophyta ; seedling cutting propagation; nutrition bag seedlings; introduc-

tion test; survival rate; Lincang City
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FEATH, RTINS HIEL (Salicaceae ) Hl
JE A, R IEE N AR 56 Lo B KA 4K
M R e s wl IR G RIS it 35 [ FEAT e
MG AT B I RAS i &, HIBZS Mk %
FEPERRAT T AL, 44 AT, F& AR SCRHIT B
ST 1518 IfE T A 8 X 1 ~4 Guks ik
B ARG SCI S R U9 B R D&y
TET 28 B 376 7 8 3 O D A 4 i A A e

S [ P AIR (AGE B, BT IA 20 m DL b, T
B . Tt AR A DR 3iR , 2 T & ik R D, HL
IR, — e 300 ~45°, HAMRFR Kk, BAREL
2, FEAEMFE 1 m DL LKA, WCRE g AR &
R, EAREMITR, L EATHH T BA Z MY
AR FER SO R POV 3E NS B R b
U RTEEAE R R AR AR AT SR A
RO E VAR ) A O AR R EE Tk
MR A = 7= AR BRARR F 2 — 2

1 5| # XIig#ER

7 T T 2= 48 P RS S, b [T I 2 BT R
IRABEE T, PSR AR N, AL EB 5 AR 1L T AR AR, R &
St enitE 1l X 8 B, L Rl 2.4
T3 km? o G e A8 DB Ly 2R 2% L L Ok A A 4,
by, PO R, I AR ) VS R A, I
PR AR 20 B2 1 23 RS X TR AR 450 ~ 3 504 m,
SIS AR B AER 17.2°C . B i 34.6°C, =
10°C FUAETE S AR 6 247 ~ 6 491°C , 4F Y [ TR i+
1 161. 8 mm, BF4F 5~10 H W 2, FEK & 5 240
K 88.2%, 11 HEBAF 4 H A5 /DR
Wi, 2013 4F 2T R 35 838 62.21% , 1L KR E
IS 9106.1 77 m’, T 286 10 12K,
19 M, 72 48, 348 A Bl 5 3l H 4
Ao MARIEEAR B (= MR AR MR o3 A AT T 41458 R4 I
SIHE HOHE BORRIEROT S LR ) 4 S8 AT | b
X A3 F 2o i S e R, HERE.

RN TN 155 P A R W 7 e =Vl B S L S )
525 EATHNAG A A 2E R AR IS N, 5T, BRI
TR T 5 R, A s ) AR IR Ve T A
PR, DAZE A I 6 T ABA A0 R IR | T4 1 4 T AR
Pl PR R A

2 wEFEHEIRE

2.1 KE ik FF
FHE S M Wb ek R IR 3% 2L 20 km AYIIGE

XA s A A 2 214 [EIE 2, 4R 1650
m, T FGA 450 m*, 10 Wb 3238 5 5, Hb 3T -
2 OGRS R 1) B (] b 5% 2 7K U et ST A A R TT
B RAFIHE BEAR S A, H IR AU 21 VD i
+, L EAs B,
2.2 RIEH RHERE

WHABFHIRGIEA 1 a By A K@ o
QY PTA0SE AR A I S T O A SR R T, R AR
KT R T PH X
2.3 ITEEH#E
2.3.1 HE%EM

AT A5 R, BE B TR T 30 ~40 em , i3]
B A o e w3157 /M £ T S R 107 N e
FIH5 598 120 em, KARPEHLIE S}y 5~ 15 m, ¥ FE 35
cm, ¥R 20~25 (m,%ﬁ%%,%ﬁ%ﬁ%ﬁ&@ﬁﬂﬁﬁﬁ
A
2.3.2 $TiEBTE

RIGHT Rk 2012 4F 3 H , F =46, i faoe
£ 10°C B HEA T4 .
2.3.3 AN AE R AL E

W1 a ETE T HDHE ToE R R SR, B )
B 10~15 em KA/NEL, 7241 0.8~2.0 em, T
SIS THIRIE 2F 20 1 em, JRE 11 5 % 25 BE S L i, B
B P RE, SRR R TR [ E AT DB 1k 557
R4, T A R T3 TR SRR I R T R R Y R AT
BYREAT B 1R B R U0 10 Y b B A — A A
I AL E SRR T B R, R 3~4 4>
ZF o FFAET, S T K R 2R — 1, R,
FHERLE B B AN A4 A 1 K 5 7K (AT A= AR
SR ) HE— T A ARARER
2.3.4 HEZE

K H 20 emx20 em BYRRATIE , B 1R AL 2
225 000 #f/hm*
2.3.5 @A *E

WGBS 1 3% 1~1.2 m B SEE T4,
B S5 HREE RN 35 em K HIBEE K, AR5 4K 20 emx
20 em (KR ATEEFFAE A ORI H B S R AE T R
B39 WA AR R N AT A, T A S 2
L RHEYT AR R R A% T B R RS A FF
RN IERE K T T VR JS , IR 4788 thaE—2F
LFa Mgk R4 S s il SR
2 m KT & UL SR ARIETE b 2 | R AR AT 25 1]
B2 m, AT &40 47 e, 35 b SRR IR R S, Ok
HEH
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2.4 HEERE
2.4.1 BRHE

AR BT, F R N IR T ik 30°C DA
b MR RAE R A 5~8°C i1k 20C LA b, 43
AR TR &, RERIEEESL, M 15d 4
H1 60% (A THIICR K 3] 4~ 5 em , b3 6 121 () T2 T
FIHERR 2 K AR Be NG | 3 o DRSS, RS
(i) I RS S A% R Ot s 3 R PN 1 TR 5 A1 T 1R
TR 2ZE AR XS RN Sk R T — i S R —
B TR e A A T, Tl AT 4%, SR K
Yl I T 422 BT 190 57 5 FH /N D OB — A /NI 2
LIH, P BB S AR 1 2 B AR A e R R/ T
VER, WERESE S B .
2.4.2 1BHEBREF

FREAFE S, Lum i 2R R PR R P2, Kol —
AHRIRSE A AR ZE B S R 2+, U1
WA B IR TR IO 2, il 2R 0k, TEIRK
£ 10~20cm B, REARBE— A I i I A 5%, 1 LA A
SOMZESK R BLER BT 25, AW PR IR 4R P It 4 L B
B E BT L L, BIELR, B L, Bk
P I L DR
2.4.3 EBRE

40 RIGHE T3k 50 em, M AT 58 274 478 o5
TR PEA T — IR AT A - RIBR R BR 2, L5 22
FR A7 D Rl A B
2.4.4 PEKER

WS AT A s ZH 2T, PR R T A
RN 80% ~90% , FEFRIE A 25 | F 3
BRI AR R 40% ~ 50% , 24 4 390 i [RAIK 3 £ 4%
B KRG 40% LT B R, B Bt a4 T

FERE L AELRUE A TR JOK A BL R, W ARIE
AFEBDCH TG SR RS B K i
o RIS R  fER R K

AR . fF s 1 m A4, if— AR, IE ST
R E Y PR E
2.4.5 HHARRERE

PR 3G /D 38 7 G I R S 2
FHHEEBL IS AR B B 36

3 EMIREE

TAE, HEE 1.5~2.5 m, i 1~2 cm,
FHF G R 3K 100%, 12 A4y T A), il I bq 7%
i ARBIRI , RS 452 1k A T80 F AR R T
UREEZE, TEA A OR B S5 0 25 i A0 2 A5 AR 1 B fd:
D[R
3.1 IR HER

TR0 XA T I 30 KRR 3 K A B R TR
4 000 m* PR 1720 m, %X I8UE WAL
JEE Lt 2 XU e, =, T B3R B AR IR 2
AN TR 2 RAAEY . AERERT R 1 161. 8 mm,
AEREMII A 171 d, FNZER 6~9 H AR HIXTHE JE
T4% , 4F B IR 16.8 ~ 17.9C, 4= 55 H W& i [1] Ky
2 115.9 h, JCFEMI4A4FE 289 d, H4E Y5 M 76
d, TIERA L,

3.2 KM RIFIF %
3.2.1 MEKIRE

TR0 B FRAS T A DR T I B X 5 1 %) 2H 855
B, BRAR T A DB 8 7 B BH X 5 | 24 45 355 B AT 4
H(%&1),

x1 EMMEVERERE
Tab. 1  Growth volume of early planted seedlings

- s . SR Hiie
iR it g i
/em /cm
I FRANT 34H 11.9 0.18
FHRAR 1akk 145.0 1.00

3.2.2 iRXIe i a7 M R4

TR Hh ST AR DL ER 2 TR
3.2.3 EMAE

2 $5 7 5 A8 RN 4 AR B 1 RO R A A
], R G AR, 7 CIR S M 3, PR TIE 1.5 mx2
m, FIAE SRS 40 emXx40 cmXx40 cm , FiFE fif 43 i ite
RFIE S kg, AL 0.5 kg, LR 4 150 g 3£+
(A7 H R TR 2 ] 3 0 RO R A 24 78 5, SR Tl il

F2 RIEMERIT AR

Tab.2 Test site conditions

TR ER +5%

e 5
BiES Hb g i Jm oty

35S FER 1N RN AL P R K
/(g-kg') /(mg-kg)/(mg-kg")/(mg-ke™")

it KA Bt 4000 1705 ~ 1740 Fag:

PRI

30° ~40° 17. 4 85.0 8.5 46.0
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+ o, A BT AT ISR T, RS
FEETAGTI ] 4 KA 2R 7 55 5 SR 4 1 T JHU AR
FORIG RS 1O B SR AT IR e IE W 2
G RS THK AR B A 5 D K, 3 b Ap
L A 7 i MRS, 1 5 3 b Ao v ) 5 o I
3.2.4 B AR
VTMIVFARLIS SGHA T — IR BR AL 3L,
3.3 WMESHHE
TR R T R R A AR | I X
MFE RGO FTWEL, B IR AR 2012 4F 3
AR mTEA 2 ¥R, 2013 4F T4 1 UK ; BRAR 1 15 Ak
2013 4EEATAE KR AT 4 IR, TR i s 9748
P TR ARV - b ORI AR AR T T 5 3 AR
T — P MRHB B LAR E 30 BRATAIIES A 5 | A
FE o W A RO | A% P A 5 RO
Bk A Excel #E1TEUREGE 37
3.4 ERE59W
3.4.1 EMBFEFER
PR T 7E T b AR Y B R, O 90%
FE T 535 b 38 AR BT AR, O 17% 5 AL 35 7 3748
P TE T 5 b T R B SR IR, i 10% (3R 3) .

R3 IUNEMAER

Tab. 3  Afforestation survival rate of Salicaceae magnoliophyta

AT HIREFARTT  FFRERAR T FHR AR
= (TR¥H) (EETFHL) (THyh)
FI R/ % 10 90 17

3.4.2 BEESS

1) BRAR B 7 T b 1 R 0 R A, R R
b A AR | K A3 SR, BRI A TR E
FEARTHIXT K A3 172K

2) PR P E T 5 30 b 3o R 3 SR ARG D PR A
O LKA L s Q7 BHLEL, M %
BRI S R A7k — R B R AT K A%
HEEH,

3) ZH 5 5 SR AR T AE T 53 H 15 AR B TS R AIK Y
JEH O F 8 H R a1 A FiAE, Fik 5 4t i, &2
W ZEAR I ; @ FRAS T P R T P iz ok | s fiik
T T AR @E SR/, i g xR0, 8l
), H 12 0 BB, MR/ N 5, b
PEZ @RI BRIR A I, R T 7 — R BR &, &
HATEE K A A e A

FH AT 7K A3 SR AT M ORI 1) i AR R 3R
T E R BTSSR B R
3.4.3 HIMEKEILE

Y BB SR AT AE T R 0 AR A R AR K A
M AR K R 28,1 em F10. 32 em; FFFHARAR B 76 1E
FHIAGAER B = AR KR AR AR KB 74 em Al
1.7 cm; FFAH AR AE T 535 b () A7 4 v A K i
iR AERKE N30 cm 1 0.4 em(E 4), AT, K
O3 R ORI A K 1 RN B O 3R

x4 EZEMMHRERENEHEREXLL

Tab.4  Growth volume and average annual growth volume

contrast of Salicaceae magnoliophyta cm
A1 AR K K E
PHAIH
5 iz = Az
HREFREm (T
L ) 40 0.5 28.1 0.32
HRRIREGET 2.7 74.0 1.70
)
BRI (T 5
Yk ) 175 1.4 30.0 0.40

4 5

1) SEEATHIAE 2% B BR FHIE KR Fh 4502 00—
AT, FHBLGE 0 B AN VA A R 7K e —
AR AR BT A i B ORI R 1 s A
5 %95 100%

2) I [ 77 T 2K IR % 1 4r, ] 3k 3 A
K, GIFMRTE R, 56 EAT M 55 8 i i — Ik
HENEHMRENEBAET & AiA 1.5~2.5 m,

3) AR S5 A2 AT A0 3 MR T A DG B, BRAR
TR Hb 38 AR Y TS AR, O 90% ; BRAR T 7E T
S I bl AR T SRR, R 17% 5 ARG B SR AR AE
53k b AR BT R A, R 10%, iR R W
AN R B FRAS T 15 PR 2 BRAR v 1 AR, 0 20 3k
2 IKUR A BHE K S5 1 s A RE AR UE L6 R

) PTHsEE A, K IR B AR LR I, A i ik F)
K RIS AR 1 AR RS R AR T
S AR IR AR K R AR A K R 28,1 em
H10. 32 em; FFHH MR B 78 E 7 b 19 AR 24 = AR K
MK E RN 74 em M 1.7 em; FFEH AR H7E
T3 AR R i A i AR A R 30 em
F10.4 em, HFEMNGE HIEFT T —KERE,3 B AR

(T#% 157 W)
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KR K
(aANKY B EFHRE, =8 FH 661199)

WEGBEHFL 1S SR TR T EAKREE TR TG , SREAN A FHRFLELZMAT S
PRICH) K AEF ORI ESA WA ESG R ZFRESTR, YRR AMES~10 A,%
AAKETEAFEAKENT3.3%; U T ALBT4 ARE, DG HRA 12T ArT B A T A
G T REREGRGRE, NG BRAFG AL GRKTYWBEA E;D>2.5cm A 1 A% D=
1.5~2.5 em A N A% ,D<1. 5cm H M &G,

KPR AR BAHFE  FHAHAR

HE S .8792;8723. 132 XEAARIRED:A  XEHS1671-3168(2014)08-0146-05

Study on Cultivation Technique for Stem-cut Seedling of
Tectona grandis L. f.

ZHANG Rong-gui

(Institute of Forestry Science of Honghe Prefecture, Mengzi, Yunnan 661199, China)

Abstract; 15 years of continuous cultivation testing and mass production of Tectona grandis L. f. seedling
breeding has been carried out. The results showed that the pre-germination treatment is a key to seedling
breeding success of Tectona grandis L. .. The pre-germination effects order of four treatments in the se-
quence of decending was comprehensive treatment, solarization and night-leaching treatment, lime slurry
treatment and no-treatment (CK). The fast-growing stage of seedling was from May to October, which of
increment accounted for 73. 3 per cent of growth increment in the whole year. April was the best time for
breeding seedling of Tectona grandis L. f. The young seedling by transplanting to bed was preferred with
1-2 pairs of true leaves. The seedlings grading standard for one year of stem-cut seedlings was that the
first grade would exceed 2. 5 cm for diameter in ground, the third grade would be under 1. Sem for diame-
ter in ground, and the second grade would between them.

Key words: Tectona grandis L. f. ; stem-cut seedling; cultivation technique

WA ( Tectona grandis L. ) J3 SRR Al B 51 Fh R 8 -5 5080 1 © 0 R w4 LR
BRTEA SRR E AL MR BT 48 1 km® (7 & (X)60 ZME(T) ™, =MAE S
AP ELE S5 )z AR B X2 [ i CERESEROR O™ AR AR, SR D s AR, D [
RGO EIRY TR, HAtiARMS IR SRR RS IRAs 20 A 1986 4RI 4 BLASE
i K AF B RRTEM Y 50 2K PE FMEANAR, H AT AL 4 200 hm®, BB

W5 B #A . 2014-04-09.
TEB BT 5K 5E(1964-) 03, ZMIVTPEN R TR, EENFPAFE SRS R B MoK R 7 TAE,
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1984 AFLLJA] P Al Ak 2 BfF 5 97 78 o] 11 L R IR A %
R I g5 A ST A RIS /R M 100 hm?, SE )R
ST P EARR B R MO I T 32 1 1 KR
S IOCTH AR IR BT MOl 38 A
“ORIA A% PR R A 9 IR AR SRR T A HE T I
HeMiA RF X BEH ARG, BERE S
[FERER ¥ il s e o AR IRARTI PILF & =25 % N
H—SER 2 T, MRS E HOR K 8507 8602 ,8603
6615 8411 8404 % 6 A~ A R Pi P oot o U [0
FAl R3S 100 TRl S RHE B i ) 4 [
e I, A SOl B as 15 4F Sk iR & B
HA SR AR B B R, DAY R iR Y R B
Pl R R AR S P

1 i858 & B4R

PRI AT O B e R L R A
Yy, MR E Kbk 220407 ~22°42" | K4 103°54)
~104°00", K 310 m, FEi0] 11505 (163K 136. 7
m, 5iAEH LR IE B 19 km) 20 EH LR, 4
YIi 22.6°C, & i B w5 il 40. 9°C, % I 5 1K TR
1.9°C , = 10°C B 4F LR 8 266.9°C , 4F HJ [ /K &+
1789.2 mm,5~10 H AT ZE, HFEKE 524K
1Y 80% LA I AEFIAHXIEE Ry 85% , F- ¥ RGHE 1. 0
m/s, JE I MR A R Y R Ok B
£1HE pH {H 5.92,

2 MBI 5RA*
2.1 TFEFLE

IR E 4 ALEL A (CAIRKRIRE) Y H
5 BRSO AR B, P A% R
AFES) R D B K IR IR B R
KA 30 A0k, AR =K 7 d, B e kAT
TR B(HIERORTL) % W 1 A8 TR A% SR e g
AV K IR, R AT Pi e, e K Je b 1
TG | [ SR 10 d J5 46 C (£ B0 ) R %
BN E R 25% A0 KK FES) RN E, B R
oAk 1 W RIX S d U Pk, BEAE K U8 il | %
W, R B 1~2 W ,10 d 2247, B 2 KB40 4%
B/EHERN CK (X IR AVEAR A Ab 28, 2050 2R FH 58
SRELX AL T, AR AL PR AT 4 R, B E A 250
Wi, B FREEFD 1000 KL, X & ZFRAE Ty 25041 A
q K5,
2.2 PERK

WISV E 4 ML A 1~2 XFEM B :3~4 X

I C 4 X2 BB D RABH, I/ R
H5E2bEYLHE T, FAL RS 4 R, A EREHE
FET A 100 £k, 224 30 d 5 JE 8 s =R, %
1 a B AR RS RIEF I T .
2.3 ERERKEHHEE

B BERETT 4 A, BT E 100 B, 5 H
S SN T v S AR A A, ok BT 1 B R 0 H
SR BEAK AT /30T, B A8 R AR it
2.4 EARSEHHE

TET BB E 5 ANFETT, # 90% ] 5E 1%, 90% K
i BENRE DT BEALIE 11 BRAEET, 63T 55 RRAET
SETE (H) A2 (D) AR E (W) M B
B (W) JHB AR (W,) ARG E (W)
R (L) fiEE Lk (H/D) , #5FaX

Yxx—Xax/n

[ Xx°-1/n( Zx,)* ][ ijz—l/n( ij)2]
SR 8 AT Z B A AH ¢ R B, 4 UAH CHE R, i
— AR H W 39 DMETT, AN 2 253 BRE R 4%
90% FI A, 90% 4% B, BEAILAHER 117 Bk, 5200 & |
WA AT A RIS HLAR P A A 4 SR
HEFT 5 25537 o

r=

3 BERENH

3.1 MFAE

AT R [ 2 Ak B, K 2 Nk 1
FIT7R o X R ZFAHEAT IR 5% (are sinv/xij ) $e4i, JF
VETT 220007, e 2 Fis . it —20AF o K, sk 3
PR

&1 WAMTARRLENEZFER
Tab. 1 Tectona grandis L. { seed germination under

different treatment

LS B /%

W OHH RH — I I I
A /d

A 1000 21 20.5 21.6 20.7 2.4

B 1000 17 29.8 30.6 22.8 29.6
C 1000 11 40.9 51.8 43.3 45.1
CK 1000 53 5.7 3.1 3.1 4.0

PP AEZE AL BRER I A KRR IKIE G 21 d &
2 PR ZERA 21. 3% s HINRR RS 17 d &2,
AR RN 28. 2% LA AL BREE IS 11 d K 2F,
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PIR ZF AR NAS5. 3% s A BRI RE IS 53d A2, T
R2 WMAMFARLAEBRFHAEDN
Tab.2 Variance analysis of Tectona grandis L. { seed

germination under different treatment

ARFERUE HEE EETEHM B ¥k Fy
X4 3 15.306  5.102 1.38  Fy0=2.92
b 3 1981.891 660.63  178.78" “Fy ¢ =6.99
PP 9 33.257  3.695
=¥l 15 2030.454

£3 WMAMFARLELIFE 0K
Tab.3 Q test of Tectona grandis L. { seed germination rate

under different treatment

Yoy Xixa Xi-X3 Xi-X2
g
Xi
X1=42.26 30.50%* 14.80" " 10.23""
B X2=32.05 20.27"" 4.57"
A X3=27.48 15.70**
CK X4=11.78

KRN 4.0%, T B2 5N 03, ek B\ 2
SR BALHRI DT R SR A g Kigh 2 R
B . ZEA LS H Hﬁ%&i?%l%>§7f<§ﬁ?%ﬂx

HSXTHR, ZEA AP R ZERT ) A, R ZERCR B i
S FH T A PG R0 32 3k R PO T A R
W SRR I Bl T R R R AR S B i T
Tl 1 2 2 3 R0 R 23

3.2 HENEKBE

TS ZE % J5 | SR & 20T R IT Bt
IR B RO, AN R EL 4 73 RS AH 1a B 1
AR HAR A TS R ORAE R AR B85
Z5RANER 4 PR, DA AR B SRR AR 22
SN 5,3 6 i,

YT 53 RS A 25 S R W], O [F) HL 4 1 0 IR
PR A B R AR A A K e ) 22 R B 3, (HRil
RN, PR B A BT R AR AR R NG A R
o >4 XL BB AR B R A Ak, AN &K, WK
HERSEANSE, WA T AR K NA—,
RS ZEARTE  INZ AR 7K /N B AR AE KA
JE, SA R E R, BRI I RUIEA 1~
2 X EL B RS AR N E, A3 R A A I 4 BEOAS /) B i o
IR AE R T
3.3 HHAEKEEEEE

PG AR A KA, B 1 a ARG 4 4>
BB, T TRE N R A B A T

4 WMARLGEHABERBEER

Tab. 4 Test results of Tectona grandis L. { seedling in different transplant beds

I v
I ; y
IR AR AR

Ab B /% /% /%
WiE/em  HA/em HE/em HA/em HE/em HA/em B E/em HAE/em ? ¢ ¢

A 146 3.4 119 2.8 138 3.0 135 2.7 100 100 98
B 143 3.1 141 3.3 128 2.9 114 2.6 100 96 96
C 115 2.8 132 3.2 129 3.0 135 3.5 92 79 90
D 158 3.6 166 4.0 174 3.8 123 2.7 79 71 82

K5 WMAEBHESNW

R6 MWMAMEAEDN

Tab.5 Seedling height variance analysis of Tectona grandis L. f Tab. 6 Ground diameter variance analysis Tectona grandis L. f
‘ : 2 F, , : # F,
A 1819.50 3 606.50 2.63  Fy0(3,9)=2.92 gl 0.81 3 0.27  1.80 Fo,0(3,9)=2.92
MM 603.50 3 20117 0.87  Fy5(3,9)=3.86 HPY 0.45 3 0.15 100 Fys5(3,9)=3.86
R4 207200 9 230.22 FA 136 9 0.15

BF 4495.00 15

s¥ii] 2.62 15
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D) FhFE A, U B4R (0 ik 2 R T
WA A B3 T e 10 e i e R R G ()38 AR O
EPEAD T AR 25 R, #6519 R AE L H BRI ) 52
KB R E R RE A UE R T R 2F L R RER 4D
Hi RO R BEK

2)RE AR, B4y IE AL T LA B R
AR BB, BB AT S R RIE S . B
FEI5e s MK A, S 20 17 M e K, & AL
L KA, AR R T A A T

3) AR, HEH— e 5~ 10 A Rl
MK Z  sh i )a 2l B i I, TR LG et Ak
KB A K IEAS I Z X, Fof & AR K
Al AR KR 73% L) 08 TR R Y O
R, BRUBFREH RN £ 1~2 K IE AN A

BEHRIEAN IR B HERR UK, AR AR

eI, A 11 AR, BEE SR TR
R TR S/ D T AR At B S 055 , DT B A 4 il
LTI, IR AR, AR A, LI
RO TALFRIE A PN 0 2% B 32 S A R il i A K
IR, 157 2 2 AR AR A T A, 2= AR
I RTRR A 1~2 YR,
3.4 BRSHHE

Sk 2 i s MOTE B, PRAIE SRS PR R S 22 A85F
A oAk, WA H IR 20042 S etk A 7404, AR
REmk, AT ALK LT SR, KR4
AR AE bR JEESEAR A B AR A 254 S e, 35t ]
K53 AR BOR R AR R, it flA 8 448
BRI B A SC3BT , G5 5 1N 7 B

R7T MAREAZNERREHEXERE

Tab.7 Correlation matrix of Tectona grandis L. { seedlings measurement indexes

H D W W, W, L H/D
H 1
D 0. 8904 1
W 0.8731 0. 8910 1
W, 0.8614 0. 8553 0. 9908
W, 0. 8532 0.9136 0. 9695 0.9275 1
W, 0.7838 0. 8426 0. 8866 0. 8360 0. 9349 1
L 0. 6464 0.7024 0. 5819 0. 5539 0. 6053 0.5346 1
H/D 0. 7566 0. 3440 0. 4972 0. 4274 0. 4792 0. 8330 0. 4829 1

A R A L BB AU ORI R
Mo 5 A RAR G J A R DG R B R T e &
o B TR M ) A O AR, B A R R M 4
SRR E AT, R R R A T AGE T
MR DRI M A B 8 B WL S R i AR 2345 o i, S A
TGP ER R

AT B AR T D BRI, Hor A
RAUNFE 8 P, e BARMEANZRE O Fis . XA (v

R8 MABASRER

Tab. 8 Tectona grandis L. { seedling grading results

L3 [Ep e

gl bk e SRR LA
I 32 27.30 67. 10
I 65 55. 60 62.70
Il 20 17.10 70. 00

R MAEAKSRIRE
Tab. 9  Teciona grandis L. { seedlings grading standards

I % | EE: M2
D>2.5 em D=2.5~1.5 cm D<1.5 em
H>150 ¢cm H=150~100 cm H<100 ¢cm

AR, = BARLERKMER, B wiALRKZE, ER
WL MAR ik, K REMARE L,  RURA &k, K
FRALRRE ARBfeBER R,  FRBREANE.,

PRV EERIAT T 22500, IR A5 SR A7 A i 3%
25, MBI =2, T %A 90 A4
A B, AT LA L AR, T 20 O AN A 1, Ak 5 B I
R
4 BRRE

) Al AR BRIE 8T 46 %50 2 8 10 ) Ao 8
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IR AR A BDIR RS, N R BB T, AN 5 i
KIS, K2 AR R M, A R P TR i 2 A 3, K
RN, R ZFRR LIS ], i 2 A 32 R
RGBS 21y

2) WIARFN T ZE RO . 25 B Ab B YL > H 1 12
B> A RHRIR I >0 R, 25 b B T s /D 55T
JRFhF A AR e A7 AE B ALBR AR S g, T R sk 42
B K18 AN B 2 s R 0 38 A< A R R
Jed SRR K 1 A BRAIL R, DT 2 0 B 1) & 2F %
RS

3) MR T 2R e il R DLEA 1~2
Xt B AS R B, LA AS [R) L i 2 8 4 50 B Rk
PSS 3i

4) WA g 5w AR Bl B R AR R 5 ~ 10
A, 1 aEfikERESEFRAERKERN
73.3% ., 4 JIU3 5 v AE 0 f b 5 20 4 v A A ek A 2
AR, AN 4 1 P AR A I ), ELREAE 2 H A
Jo R AR GRS AR

S)ME 1 a AR HFIFH & KEEK G
AR TR A 4 AN RO R (1445 B R 15
it , AR B R - b TR AU AL , HE K, TR
HEPIIRE TAE,

6) AAE T AT 1 s bR, 421l £ T de pE AR R
KI5, IR 1 i A8 A DA T AR B AR o

(L#% 141 W)
SR,
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WE . RARRIET ik KRB EAELORE  ERAT Ry BIEGFHET AR T Rt la 2B A
ARBE AMESHTEGESF, FRAEHAEIN AFEARAEEDE T AN KA EEE
M2 TS EFH RN A ANFEAR, AR AT R (R FER) R BAT LSRN, A it B
MR RERFRFTERAR, ZREAN, Farei TR I FR ALK REGT GA
Ahes d BEA—ALEIE—4EE 100x107°7

KR RS A GEAE T R A KR A R R RS K
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Drought Resistance of Eucalyptus camaldulensis Seedling

LI De" *, LI Fu-Xiu®
(1. Management Station of Bulong Nature Reserve of Xishuanbanna Prefecture, Jinhong, Yunnan 666100, China;

2. College of Forestry, Southwest Forestry University, Kunming 650224, China)

Abstract: Using different fertilizing methods, different types and concentrations of hormones, and wate-
ring controls, the growth indices and biomass of the one-year-old seedlings have been studied. And four
index selected by the correlation analysis (total biomass, the number of primary lateral root, the biomass
percentage of root, and the ratio of height-diameter) , have been evaluated by fuzzy mathematics ( Anti
attached) function, then the best drought-resistance seedling nursery technology was selected. The results
showed that the key indicators impacted drought resistance on E. camaldulensis seedlings was water
stress, and the best combination of seedling nursery was A2B2C1D4, named as “five days watering -
straight fertilization - CCC-100ppm” .

Key words: water stress; fertilization method ; growth regulator; drought resistance; FEucalypius camald-

ulensis seedling
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IR TAE A Z A A 7 e
O N N SN A R S ) WS P s
BGPTSR

NAMITSER T, B AR BA ] AR & i
BOARSETAN K 73 Wp e Ak 380 e S | A 40 i 5 | TR AR
T GRS A BORTEIE S AR B TG T B &
RS R AFAEAR R 22 5

K% ( Eucalyptus camaldulensis ) Tif 51458 A
PR R 22 TR AR B AT S T AR A AR
SRR A B S LA AR B SE X 4 A A
) K G325 AT AT 7 2K AR A0 A A T3 5 Bk B )
B ARBT MR |, LU R 1 BT A48 3 DX 0 52 AR Y
B R HEOR 3

1 B 57FE

1.1 IR

e e R VA = R L R NS DR SN
P, RIS PR 1 IR = TR 52°C IR AIRIRL Y 18°C, 73
AR 28°C 5 3 85 X FE Sy 859% , eI A X 2

H 35% , F-IRIXT L R 65%
1.2 iRIe w4y

RIS B & R ke 4 I RE SR W A K A
T

VR 40 d 42 B K 7 em ZE A OIRAELNT B
AREEA 14 emx12 em BUAK 1 B A8 RHE SR T, IF
e S EHIK

ARNEA T8 B BRBR B (3% N21%) |3 W R 45
(% P,05 16%) BRlRER (5 K20 50%)

A=A SR AR AR Ky (ABT3) | 2 24 M ( Pa-
clobutrazol ,PPP333) &2 (CCC) B9,

1.3 R AH %

R R IE A A B IE L & L
(4%) , BDPUPH Z PR B IE SR B (£ 1), B4
PEREAKCR 40 Bk, DU IRIZR GBI R B A DK KK it
RE 7= BRI PRV B K i, 3 PRI R
JKINF B AR AR 3 d 5 d 7 d.9 dsTAE =k, B
SEIMEAE FEECHAE | B AL ASHEAE ; A K H T 7
JraK, BD 2 aome BHE BY AR ER .

#®1 FEHEAREESET

Tab. 1 Orthogonal design of

Eucalyptus camaldulensis seedlings

B &

e EIRE AN HaNE
KA A AR B IERE C BMEWE D

1 1 1 1 1 A1B1C1D1 3 d Bk - F-HEAn - % 0x107°
2 1 2 2 2 A1B2C2D2 3 d PRk - H LML -Z 30 500%107°
3 1 3 3 3 A1B3C3D3 3 d Bk —F5 0 AC-BY 3000x107°
4 1 4 4 4 A1B4C4D4 3 d $EK-CK Rjif-ABT3 20x107°
5 2 1 2 3 A2B1C2D3 5 d Pk —F-HIMiAE - Z 50 1000x107°
6 2 2 1 4 A2B2C1D4 5 d ek -H AL - & 1001076
7 2 3 4 1 A2B3C4D1 5 d Pk — 45 o - ABT3 0x107°
8 2 4 3 2 A2B4C3D2 5 d $k-CK ANtif-B9 1000x10°
9 3 1 3 4 A3B1C3D4 7 d FEK-FHIHAE-BY 5000x107°
10 3 2 4 3 A3B2C4D3 7 d ek - LML -ABT3 10x1076
11 3 3 1 2 A3B3CI1D2 7 d ek -H5 Hoi R - 524 & 25%107°
12 3 4 2 1 A3B4C2DI1 7 d $Ek-CK At -2 5mk 0x107°
13 4 1 4 2 A4B1C4D2 9 d Pk -F-HIHifE-ABT3 5%107°
14 4 2 3 1 A4B2C3D1 9 d Pk -H LML -BY 0x107°
15 4 3 2 4 A4B3C2D4 9 d Pesk -5 ok A - Z 5k 1500x107
16 4 4 1 3 A4B4C1D3 9 d Pk -CK Nt -Ht & 50x1076
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1.4 BIELEEZITHHTE

iz SPSS 11.5 DPS 7.05 Fil Excel 2003 #17
Bl b S22, X REAR R MR 7 2253
B B B BT, FE AR 9 2555 DA I SR FHT AR S 23 A
i BRSO B SR T pR A AT A AT, S pR R
YNSWAR

U(Xi) = (X—Xmin) / (Xmax—Xmin)

e — TR PR S LA TFHIEE AR ARG, I T
SRR R BGHAT I R

U (Xi) = 1-(X-Xmin) / (Xmax—Xmin)
AU (Xi) s Jm s BUE ;s X v AR BE 0 E 8
Xmin Xmax 735 R i A 20 AR b 3RS 555 8 1Y
T2 N

2 ERESW

2.1 FEKSEETHEMBELENFEEAKR
i B S B 2 M
ANTFIZR 3 45 it IS AR 2 Ak 33X i e v A
ER A RS UL AR 2 R

R2 AEIKS M T HEREFIR R L IE X FRbg X
h_EEB S HI RSN
Tab.2 Impact of fertilization and hormone treatment on the

over—ground part of Eucalyptus camaldulensis

e B
AR A [N WY
w5 el e M ki &Rl E}}[ﬁt

/cm /mm /% /%

A1BIC1D1 8.68 0. 60 0.749 14.74 0.714
A1B2C2D2 3.65 0.25 0.721 7.40 0.680
A1B3C3D3 2.00 0.36 0.723 8.35 0.690
A1B4C4D4  12.90 0.34 0.687 11.17  0.575
A2B1C2D3 3.17 0.36 0.711 6.16 0.753
A2B2C1D4  9.70 0.59 0.727 9.56  0.726
A2B3C4D1 3.82 0.29 0.668 10.95 0.756
A2B4C3D2  2.10 1. 06 0.685 11.36 0.758

O 0 N N W R W =

A3B1C3D4  7.39 0. 60 0.647 11.90 0.776
10 A3B2C4D3 7.65 0.17 0. 551 8.90 0.743
11 A3B3C1D2  2.83 0.31 0.619 11.32 0.708
12 A3B4C2D1 2.23 0. 63 0.598 11.15 0.671
13 A4B1C4D2  6.47 0. 62 0.685 13.09 0.773
14 A4B2C3D1 2.85 0.31 0.677 11.18 0.792
15 A4B3C2D4 1. 80 0.35 0. 657 6.12  0.785

16  A4B4C1D3 0.70 0.19 0.649 11.09 0.727

M2 AT LIE 16 ANA H s R ar B
HOBREE N 14 5(79.2%) , B/ EN 4 5
(57.5%) .

le MHETHEAERKRETHRK, KmH 4
5,12.9 em, /MR 6 45,0, Tem, B4 A 2% 18. 45
W, KATIRA R E A 4 D KSF R K43 B0 8 BE A
3d 39 d, HiARmEAERKEN 6.808,6.427 .5.478
4.395 ARUCT B, A0 H 7K 43 38 X5 1 AR B s A K
A HIYER

HAR SR S T R T B R A I AR AR — iR
BAMR B R/ NPTt R E®, 2RV,
Wb A% 5 1 AR R S B MR i A K R T 16
MG ER KA SGS RS &, A&
16 5,

16 M AR ILEAZNRK, mE N 1
FORNEN 15 S I EZE 2.4 5, SR AR
S P AR 3 PR T SR R AT R bR, — AR
R LU A /NS B ACHDH:, it , 1 MO & &
R, 26 SR B ER I TE LT, M AR L /N AT
2.2 REIKS &G TiEIBNSESEX FRIZE AR

EN:0f=A

AR K A3 S it IS R385 2R Ak BT A 1 AAR
RN EEEPR R B R E
R R AR | T AR AEL 4 A F8 457 AT i
(#£3),

R MY FEGE M B AR RE 75
AR e FLRE A S A G AR R B AR i
A 53 bE L S i HR AT PR AR 2R 19 2220 RV R IR OK fig
RS, AR PR 16 DA R R S R4
HIWE IR KWA G52 45, B/ 57
145, W#EMZE21.7%,

FH TV A A FE R B 7 — 2 31 L PN R s ke Y A
PRAE T 509 3l Bk o i RE y, RIFE R+ 5
HiL DX AR ) AR M AR A DT AR FEAR IR
W, AR ERKEKNAERE 4 5, RJEmd
HAE 165, EAVHEHMA A 2 5 mdiim A&
105, 1 R HRZMAGE 8 5, &P
HAEE 105, WK EARMAE —E S N R
BB AR SR 43 Rz fiK 4y e T, EAREROR , Z50AR
B2 | MR AP EER AT
2.3 RNEKSEHETHRBMBELENFIZERD

EYERFMm

B AR Py i AR AN TR 0 25 N AR R
e 20 E g TN NECE /b o 4 A d S N B ey
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R E) MRARR/NORT ) SR/ (2
BiHE) , BEZ A R BB R PU R RE ST P LAB AR AR
P e — A EEAEARPURERT SRR (R 4) .

®3 ARREKDEGHERMEELETFIEEHAR
RREKIHIT
Tab. 3 Impact of fertilization and hormone treatment on

root growth of Eucalyptus camaldulensis

MEHR  ERK  EARE TN GELW

i /mm /mm BB RE
1 A1B1CIDI 30. 52 2.65 8.83 0.286
5 A1B2C2D2 28.38 3.15 6.50 0.320
3 A1B3C3D3 25.02 2.65 8.83 0.310
4 A1B4C4D4 30. 62 2.51 10. 83 0. 425
5 A2B1C2D3 17.56 2.32 9. 80 0.247
6 A2B2C1D4 10. 58 3.01 12. 80 0.274
7 A2B3C4D1 19.77 2.86 11. 83 0.244
8 A2B4C3D2 16.70 2.22 17. 40 0.242
9 A3B1C3D4 18.12 1. 64 7.60 0.224
10 A3B2C4D3 22.50 1.55 5.50 0.257

11 A3B3C1D2 19. 40 1.59 6.25 0.292
12 A3B4C2D1 22.67 1.79 6. 67 0.329
13 A4B1C4D2 22.12 2.21 8.83 0.227
14 A4B2C3D1 23.28 1.88 10. 83 0.208
15 A4B3C2D4 28. 63 2.10 10.33 0.215
16 A4B4C1D3 16. 27 2.02 5.83 0.273

R4 AREKDFEGTHEBMHELENFREAR
BEYENMm
Tab. 4 Impact of fertilization and hormone treatment on total

biomass of Eucalyptus camaldulensis under different water

conditions
[ = =} &5
se  oma  SEWE Lo g, SR
/g /8
1 AIB1CID1 1.47 9 A3B1C3D4 1.33
2 AIB2C2D2 212 10 A3B2C4D3  1.70

3 A1B3C3D3 2.04 11 A3B3C1D2 0.90

4 A1B4C4D4 1.57 12 A3B4C2D1 1.31
5 A2B1C2D3 0.93 13 A4B1C4D2 0.92
6 A2B2C1D4 2.32 14 A4B2C3D1 0.93
7 A2B3C4D1 0.87 15 A4B3C2D4 0.97

8 A2B4C3D2 0.96 16 A4B4C1D3 0.82

M 4 ol LI iR A i R LA

6 7, N2.32 g, /MU EIE 1645, 40.82 ¢, = H
HE 1.5 g,
2.4 FRE7KS 4T hE PR = 40 1B 3t Ak B AR %

Ay 75 = 54

AR KA S AF T it AR 38 22 A B I A B 0 1)
T 2T 5 Fis

MR 5 AT LLE ), FEASTRIK 43 25 44T 4 i AE A
PR, By & B3t AR R il
o AR Sk T HORL T AR BS54 b 34 A B
Y22 5 M Hb ARG i | e 1 i s AR LU AR A
P YN TE
2.5 ARE7KS 4T HERE D= A 1B 3t SR ik i A $1

BEHHNEETEN
2.5.1 FRRERPBEMEIRRS

25 IR A [R] 7K 43 25 A it A N 3R Ak 3
XoF SR VAT M ()8 AR 3 BT A Y R A = i &
BAEA AR 4 45 6 3 b B A 0 E A L
TRFRT S, BoE 4 ah 14 5 % AR 2R K B 45 b5
M5, G E R 8 55 1M E 2 LU AR 7K i 4
br, HEIEA G R 1 5 BRI EIa 06
25 MR N BAY R E S LM ERK TR, &
EARH R 45, ERMBIRMEEAEG N2 5,
AL UL TR B AP dR b , e AR 41 S o 5% )
AN, BT PR B 2 AP Rk R ey X
FL[EIVE I A 45 5% , M9 () T 52 RE ) ple e 1 40 it s A
JT T 7K B8 7, BV 7K 3 BOHLAR A3 55 B i s+
AR TR B 2 11 Jo 7 o 4 40 5 A 2 T g
U, FEEAT P RPT AR VRN B, AN RE A FH B —F5 R ok
FHZAFa bR s Z i, 1 B X 2 AN FE AR AT 28
W,

XA R SRR RS KE  FREK
FHH RIS Hb SRR mAR L T AR
K HuAR s w w11 MHEAREE T T (R 6) .

MR 6 AT LLE Y, b 3o o SRR E 5
FL SRR & B AR R 0 E o AR e TR ek 0
Tk S EE R AR R0 E S b B A
FELENEAR DG -8 Bk i 5 b b3 43 o A AR ) o
(0 3 LUAFTE SR DG s TR &K 5 R Kk &
TETEIEA OGN, s BRK S H 58S K A e IEAH G
FARM S B AW S KR RS KEFAEE
FHOCHE s AR 3G i 5 1 AR B AL IEAR G s R
W 5 H S KB AR IEAR G, FE bR Z Bk E1E
s BRAE M UGBS bR 2 ) E S R B R, X R
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Tab. 5 Variance analysis of fertilization and hormone treatment on indexes of Eucalyptus camaldulensis

seedlings under different water conditions

F

B2 IR () Yo F Fa 25 0
2H ) 18.256 15 1.217 7.254 F0.01(15,69)=2.310 W
A i
© ét/i%g 21 10. 402 62 0.168
B 28. 657 77
# [A] 0.229 15 0.015 2.912 F0.1(15,69)=1.60 aTES
B2 i o T B
4]
o 2 0.325 62 0. 005
A 0.553 77
ZH [A] 0.228 15 0.015 2.886 F0.1(15,69)= 1.60 LiaTES
.
*&"?ﬁ; ACL 41 0.326 62 0. 005
0
B 0.554 77
2 i) 0.177 15 0.012 2.508 F0.01(15,69)= 2.310 W
1 -~ A~ =N
EM\/F;/J(EE | 0. 486 62 0. 008
(
J=¥ii 0. 663 77
211 [ 1996. 872 15 133. 125 2.003 F0.05(15,75)= 1.82 B
I/*Ek N 4985. 115 75 66. 468
cm
P 6981. 987 90
2H ) 24. 147 15 1.610 4.863 F0.01(15,75)= 2.287 W
3?%1 2H 24.825 75 0.331
mm
A 48.971 90
28] 1366. 760 15 91.117 3.021 F0.01(15,75)= 2.287 iaTES
25101 ¥
1SR AN 2262.383 75 30. 165
P 3629. 143 90
# [A] 2. 067 15 0.138 1. 590 FO.1(15,48)= 1.63 EFANEE
FZ ST =N
ﬂﬁjﬂﬁi K 4.159 48 0. 087
mm
B 6.226 63
2 1] 529. 097 15 35.273 . 891 F0.1(15,48)= 1.63 EFANEE
e =
E‘ﬂ/'ﬁ’iﬂ - AN 1900. 528 48 39. 594
mm
p=¥ii 2429. 625 63
2 1] 8898. 133 15 593. 209 1. 656 FO.1(15,48)= 1.63 EFARE
B 4A |
Mttt 4N 17198.287 48 358.298
peyill 26096. 420 63

PERITH A HAT 5 LA FIR} 27 | T A 32K 21 1E 5 £
BN e NI R e AR IR TR L v

gi BRIk, N B A YR T MR K AR R
SRR B 23 R AR A D ek e AR R
PR
2.5.2 FREADBLIERHEETMN

Xt AR T RARE AR S SRR

IrHE R AR L 4 R PRIEA TSR BB T (2 7)o

MR T A LA K B AR R A TS B, B
153 d BOKHYIE BT, it AL 75 0 R b g 5244 5 i)
WRBEHES BT A CK AT IE >F- 147 it A > B 2k
Tt N> T8 B IE ; 75 5 d BeAK AL T, B4t e >
CK AN AE >4 Bt AL >F XA ; 75 7 d Bk BT B
N, PEIBEAL > CK AHEAL > B2k it HE > 45 Bt
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Tab. 6 Correlation analysis of Eucalyptus camaldulensis seedlings drought resistance index
WA G H# B3 o . 4 . .
Hoki BAEWE EWE 5 Ejfi A g Igﬁ” B - ORI 1"
A s SN e e
B 1. 000
ARG SEYENE
it 0. 459 1. 000
M AR A AR
P -0.459  —1.000 #* 1.000
T HES KR 0. 676 =% 0. 648 =x —0. 648 == 1. 000
AT KE 0.295 0.098  -0.098 0.572% 1.000
MK 0.122 0.400  -0.400 0.588 % 0.126 1. 000
1 MRS -0.095 -0.178 0.178 0. 002 0.438  -0.200 1. 000
FARM 0.510% 0.290  —0.290 0.616 % 0.796 *% 0.130 0. 360 1. 000
i 4 -0.057  -0.147 0.147 0. 040 0.233  -0.300 0.621 % 0.020 1. 000
AN 0.453 0.406  -0.406 0.533 % 0.160 0. 160 0.072 0.209 0.073 1. 000
AL -0.224 0.053  -0.053 0.114 0.011 0.010 0.037 -0.161 0. 409 0.337 1. 000
7 REEHS SATEAL I, K 5303 5 R B 54 B R B
Tab.7 Subordinate function analysis H3d K> d K>S dBEK>T d K ,Eﬁﬁﬂlﬂﬁ
" *Ei; . o A HER AT, 7K 43 38 X 2l de b 5240 1 5 M4
o JSY= = LM o oen ! . . § . , N
S Na Y BT R mfEL LiE [il:g (f\lzéxﬁr?jﬂ 5d Y;%ZK>3 d ‘%7J(>9 d Y;%‘7J(>7 d '(;%7](;?’5:‘
it 5 2% A BRI I, 7K 53 360 % A b S
1 AIBICIDI 0.588 0.587 0.431 0.465 2.075 3 EMRIRIETE ] 3 d BEk>5 d BEK>9 d BEk>7 d
2 AIB2C2D2 0.378 0.667 0.438 0.563 2.046 4 TR TEMNE J7 2 CK ASHENE I 7K 43 Jih 3 o ke
3 AIB3C3D3 0.574 0.505 0.530 0.435 2.044 5 BRI AR IR R F R 3 d 38K >5 d 3EK>7 d
4  AlB4C4D4 0.565 0.528 0.405 0.553 2.099 2 BEK>9 d EK,
5  A2BIC2D3 0.353 0.383 0.560 0.656 1.952 9 3 T SR PR T, B R AR U S B

6 A2B2C1D4 0.591 0.604 0.520 0.430 2.145 1

7 A2B3C4D1 0.426 0.540 0.530 0.531 2.027 8

8 A2B4C3D2 0.498 0.475 0.530 0.540 2.043 6

9 A3B1C3D4 0.554 0.483 0.400 0.441 1.878 10

10 A3B2C4D3 0.583 0.418 0.350 0.404 1.755 14
11 A3B3C1D2 0.337 0.339 0.325 0.643 1.644 16
12 A3B4C2D1 0.564 0.417 0.370 0.490 1.841 11

13 A4BIC4D2 0.353 0.667 0.542 0.475 2.306 7

14 A4B2C3D1 0.366 0.417 0.504 0.501 1.788 12
15 A4B3C2D4 0.410 0.464 0.444 0.451 1.769 13
16  A4B4C1D3 0.443

0.570 0.261 0.425 1.699 15

HE ;729 d BEAKAITE L T | AL > B i AE > 45 %
JitfE>CK AHEAL
TERE AL 75 AR R R A5 D0 T, BIAET#AC 77 X8

TR 6 5>4 5>1 552553 558 5513 5>7
E>55>9 5512 5>14 5515 5>10 5>16 5>
1%,

AU A 4 R HERERT A B i
JitisE 6 %, BI.5 d RAK—EZ N E—E K 100x7°,

3 G5

1) RFEE AR Lo b AR E o RR
B B R B BRI =5
em —ZMARBCE: TR SR AR AR R i
i AR AR ARTE 16 NG T ESIBOR, Jr 220
UIEEE I s S i G e U s Ya B 7 DT E R A
WA G BN E o B AEYE AR ERK
=5 cm I ZMARECR | RS KRAEA R4 A Y
22 5 IR BN KT AR AR K B R R
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12 LSRR AEAN [ 25 TR A 25 57 R o 2

2) RH 4 HE 4 KF-WILEH B B H AR AR
B EF5 B A E 4 e R R &R AR
Aoyt B R AR FREK =5 em T AR
o WA EKE WK E MEiha SR s
FRVRFZI A B T 45 R R W B 4 &= Hhokar
ISR e oo S P [ ) ) N e = W P 0 R AN B
KA IR 343 1 A it A X i 2 Ak B R T R
T4 b P B R I TR

3) SRARIE sRE 7 kL5 A o T L a3k
B, R AR PR S FE hm ol R AR T A AR
BORAR S BAYRENE AL,

4) RFHRIE RE T LR A BT LU A R 3R
B, AR B0 0 Fe A4 Al A2B2C1D4, BV, 5 d BéK -
B -0 % 100x107°,
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Effect of Different Light Mediums for Eucalyptus Tissue Cultural
Seedling Growth

ZHENG Jin-zhen', PENG Lai-zhen®, CAO Chun-peng', WANG Sheng', ZE Sang-zi’"*
(1. R&D, RGE Group Asia Pacific Forestry (Zhangzhou) LTD. , Zhangzhou, Fujian 363000, China;
2. Ningde Xiapu Agricultural Technology Extension Center, Xiapu, Fujian 355100, China; 3. Yunnan Academy
of Forestry, Kunming 650201, China; 4. Yunnan Forestry Vocational Technical College, Kunming 650224, China)

Abstract: Selecting the peat, coconut and perlite as the main raw material, applying Simplex centroid
mixture trial design, then the medium prescription was worked out and compared with control. The com-
parative analysis of seedling growth indicators such as seedling height, ground diameter, biomass, root
weight, QI index has been carried out. The result showed the light medium prescription of Peat: Perlite
= 75%: 25% was the best than other prescriptions; it was good for seedling growth which could reduce
the seedling propagation time and improve the utilization of nursery grounds.

Key words: light medium; Eucalytus tissue cultural seedling; seedling growth
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ARG 21°C 52 A (1 B) ¥ 13.2°C  fe i A
(7 7)) 28. 8°C, AEREFI I 1 500 mm 247, %%
AR L HEAE B 71U = O S i X i AT, A e
HERIACAL BT R e, LIRS (] R 2011 4F 11 A
(Bak) E 201243 H
1.3 KA E

FEBBCOT AR (X)) BBE(X,) (B EE (X,)
3T R 3,3 BB TR S
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Tab. 1 Trial design

bistites X, X, X3 Y (M HEE)
©) 0.70 0.20 0.10 Y,
@ 0.20 0.70 0.10 Y,
) 0.20 0.20 0. 60 Y,
@ 0.45 0.45 0.10 Y,
® 0.45 0.20 0.35 Y
© 0.20 0. 45 0.35 Y
@ 0.37 0.37 0.26 Y,
0.75 - 0.25 Y
©) - 0.75 0.25 Y,
© - 0.75(HL) 0.25 Y

EX R X -, X - B R B Q=B AR T E/(F /R
ZTE/KTE)

PEPRfEE DH32-29 5T, R AT BEARIF A 34
— B, AR AR 192 R (2 #5x96) , 3L 20 £, B
MLHES . 2 BIHER RS 30 d.60 d.90 d.120 d Ffi#L
FHE 10 Bk, VA& &, IF7E 60 d .90 d.120 d AT
AR B R E GRS R, #E 120 d BPRE
HIARZ 70CH T, R AR T8 X TEMRT
., % DPS v7. 05 Wi & Excel 2003 #xAFuE47 50 #r
AR, UL Z BRI IR TR TN

2 ZBRESMH
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ANRIFE W A R L E R 2
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10 f5c 25, Hop db 3 8 e e+ d i, ik 8 75% , i kb
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Tab.2 Height survey results and difference analysis ( LSD method) cm
30d 60 d 90 d 120 d
sl
H 5% 1 5% B 5% B 5% 1%
1 3.56 be 8.63 be 13.34 be 21.00 b AB
2 3.39 cd 6.25 e 8.94 e 14.50 f E
3 3.91 a 8.63 be 13.19 be 19. 00 cd BCD
4 3.76 ab 7.75 cd 11.31 d 17.33 de CD
5 3.79 ab 9.16 b 14.13 b 19.23 be BC
6 3.84 ab 8.58 be 11.38 d 16. 83 e CDE
7 3.11 de 8.19 ¢ 12. 50 cd 16. 67 e DE
8 3.24 d 10. 55 a 16. 06 a 23.00 a
9 2.86 e 6. 89 de 9.19 e 14. 67 f E
10 3.23 d 5.43 f 8.38 f 10. 17 g

®3 FREREAMERAELERRERSH(LSD %)

Tab.3 Diameter survey results and difference analysis

®4 FREREAREBPHELERRERSH(LSD i)

Tab. 4 Root fresh weight survey results and difference analysis

(LSD method) mm (LSD method) (g B
60 d 90 d 120 d 60 d 90 d 120 d
PGB Ih ¥

ot 5% itz 5% Hitz 5% WEfE 5% MREE 5% MHE 5%
1 2.13 a 2.23 ab 2.77 b 1 0.271 a 0.318 ab 0. 495 ab
2 1.75 c 1.91 be 2.10 ef 2 0. 231 be 0.243 cd 0.367 c
3 1.94 b 2.18 ab 2.53 bed 3 0. 240 abc 0. 346 a 0.510 ab
4 2.07 a 2.18 ab 2.20 e 4 0.249 ab 0.257 bed 0. 426 be
5 1.47 e 2.34 a 2.63 be 5 0. 206 cd 0.270 bed 0.514 ab
6 2.10 a 2.34 a 2.40 cde 6 0. 255 ab 0.263 bed 0.503 ab
7 1.98 b 2.28 a 2.30 de 7 0. 193 d 0.205 d 0. 380 ¢
8 1.77 c 2.28 a 3.30 a 8 0.235 abe 0.291 abc 0. 580 a
9 1. 63 d 1. 80 c 2.20 e 9 0. 206 cd 0.214 d 0.537 a
10 1.43 e 1.65 c 1. 87 f 10 0.261 ab 0.302 abc 0. 545 a

JE I AR AR A

XPALEE 1 AbEE 2 FALEE 4 PEATXT R B, R
WA EEIR(10% 1 & &) WREN T Jew + &
T IR T P R T, R M AR A R B 5 T
TEB R S (35% M &5 KT, ANFE Y
RN e e = 55 X i AR AR A R U TG B (g 22 5

2R L O P BB ot ( A3 9) Xof i R M A 1Y)
AR AR I I A R A A AR S I (A B 10)
2.3 ARAERMEHARREEHHIT

AN [F) 5 T 7 A AR ff o ) e 5 S I 22 5 40 B L%
4 Ii7s
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AR T A 2 ) 22 5 (A B T 3G R, A4 B
ZSEBEAR /N, AEAE K 60 d I AR H ok (Ab PR
1) &M 6F J B/ (AT 7) B9 1. 40 %5 7E4E K 90 d
B, AR A R K (A B 3 ) AR M FE A /N (A PR 7) 1Y
1. 68 fi5; 7EA= 1K 120 d Bif AR Edie K (b3 8) 2 AR
fif i fe /N (AR B 2) B9 1. 58 £,

Bifi 2 Bof ] )RS, v AR 22 B sVt g i, AE K
90 d MIPE AR EEE 0. 271 g/#k, LA 60 d 1)
WA CPIIAREEE 0. 235 o/FR) BN T 15% , itk K
120 d WP AR AR 6 5 0. 486 o/#k, HAE K 90 d
BT ARIEINT 79%, bR K 60 d W AR T
107% . FEnlseab 3 o, HoAe Ak K5 3 il ff A K
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Tab.5 Biomass survey results and difference analysis

( LSD method) g
60 d 90 d 120 d
A
PR 5% PR 5% PR 5%
1 1.13 a 1. 47 a 2.32 b
2 0.94 abed 1.08 def 1.61 e

3 0.90 bede 1.31 abed 2.17 bed

4 0.95 abed 1.20 abed 1.90 cde
5 0.70 e 1.39 abe 2.34 be
6 0.99 abc 1.15 cde 2.22 be
7 0.80 cde 0.90 ef 1.72 e

8 0.85 cde 1.43 ab 2.68 a

9 0.76 de 0. 84 f 2.22 be
10 1.11 ab 1.18 bed 1.85 de

H& 5 AT, AN ) 5 o e 7 % B R ZE W i A
FRESE AP 8 Y AT A 1 IR, TR oAb
5,69, 403 2 7 Fes AW BRI ALBE 8 Filih
R (>T70%) B,

XA RN 3 & LI, EH ARG
B (K 90~ 120 d) , AR A Y A AR -2 2E
YN 0. 53 ~ 1. 38g/4k , FHXTHG NN 49% ~ 164%
e AL KA (A1 60 d $]90 d) |, AL
AERBE,CFH A R R 0.07~0.69 g/, M
XTHEIN 5. 8% ~11. 4% , 5 J5 A M 46 % A 4 B A 22 1
5L L

WX EE 2 3.6 HEAT XL E, 7R AR U R £
T (20% ), BIRHE 5 o 2 v Y R o AR ) i AR
T P e 8 v P9 5 0T, AN [) A RO 5 2 % 1 R
AYEA KN TCH R 225

WX 1.2 4 TR FERAR I 2 B
THT(10%) , Ve 5 - & m i m i 2 BT, A= W) i
15, TS ER A B S e 5T, AS (] A A e 2 1

AR A R A R U T 2
SRR AL T () BIRERE T (Ab R 9 ) X A A W) i
{18 A A A T 300 P S B A Ak L O AR M R o (A 3
10) (RAEJ5 IR AU b If A, X 5403 9 iR
IR R IR AE R AGIRAR KR
2.5 AEERMERRERYINSE LM
] 35 3 A T R A 4 SR R A L e 2
SaMiLE 6,

*6 BAREBHRBAZERRERSSH(LSD %)
Tab. 6 Seedling quality index survey results and difference
analysis ( LSD method)

MTE ZTE RTE SR

b B /g /g /e s 3% B da s 5%
1 0.9652 0.7164 0.2487 76.09 ef 0.0122 b
2 0.6121 0.4282 0.1838 68.40 b 0.0087 f
3 0.8734 0.6335 0.2399 75.41 ef 0.0113 bed
4 0.7758 0.5637 0.2120 77.71 £  0.0096 ef
5 0.9105 0.6648 0.2457 72.57 def 0.0121 b
6 0.8112 0.5800 0.2311 68.98 bed 0.0114  be
7 0.6939 0.5006 0.1933 71.24 de 0.0094 f
8 1.1608 0.8737 0.2871 69.91 cd 0.0159 a
9 0.7123 0.5071 0.2053 65.78 be  0.0104 de
10 0.6025 0.3810 0.2216 54.68 a  0.0107 «cd
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