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Soil Nutrient Spatial Variability and Fertility Suitability Evaluation

based on GIS in Camellia oleifera Forest of Guangxi Province

SHI Yuan-yuan, TANG Jian, DENG Xiao-jun, PAN Bo, NONG Bi-chang
(Guangxi Research Institute of Forestry Science, Nanning 530002, China)

Abstract : Using exponential sum assessment method and ordinary kriging interpolation method, based on

490 soil samples and 15 nutrient indexes in Guangxi Camellia oleifera forest land, spatial variability and

suitable areas were studied. According to soil nutrients suitability assessment index, the result of assess-

ment divided soil nutrient suitability of Guangxi into three kind of suitable areas including suitable, less

suitable and unsuitable areas. Most Camellia oleifera producing areas was in the optimum suitable areas of

soil nutrient. Sanjiang, Rongshui, Rong’an three Counties considered as unsuitable areas which should

improve soil nutrients status.

Key words: Camellia oleifera forest land; GIS; soil nutrient; spatial variability ; fertility suitability
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Tab. 1 Descriptive statistics of soil nutrients content

pH 8. 68 3.47 4.89 0. 87 0.18 4.60 2.09
YL 252. 06 1.81 26. 68 28.75 1.08 19. 99 4.86
£ 12.17 0.15 1.31 1.45 1.11 0.97 4.87
Ex0 6.22 0.15 0.78 0.85 1.09 0. 54 3.78
Bl 117. 60 1.10 19.22 14.27 0.74 16.91 3.01
PRA 471. 40 13.01 95. 69 63. 61 0. 66 78.90 1.98
Y 186. 50 0.10 2.52 13.15 5.23 0.70 10. 54
HRH 462. 00 3.30 42.08 57.17 1.36 26. 40 4.78
ARG 7114. 80 4.60 646. 50 1543. 61 2.39 69. 30 2.91
AT PEE 268. 60 1.10 25.26 45. 86 1.82 9.90 3.53
AR 3.35 0.05 0.83 0. 49 0.59 0.75 1.20
AR 6.70 0.10 1.07 0.85 0.79 0.85 3.23
AR 3. 60 0.01 0.20 0.23 1.17 0.16 11.39
ARk 179. 00 1. 00 40. 83 30. 58 0.75 32.17 1.52
AR 10. 90 0.02 1.55 1. 89 1.22 0.91 2.71
EAMSE AR %, R A 2T RN ok, R A IAR LA mg/kg,
R2 ITEFSECEFFERBERREAEXSH
Tab. 2  Semi-variogram models and related parameters of soil nutrients contents
o omport mawm on BN i R S OG0
pH johnson Exponential 0.222 0. 996 101. 4 0. 802 0.073 0.777
AT johnson Exponential 0.373 1.078 81.3 0. 402 0.273 0. 654
2R johnson Spherical 0.334 1. 069 60.7 0.534 0.211 0. 688
S B Spherical 0.003 0. 1434 56.6 0.527 0. 008 0.974
sl johnson Spherical 0. 004 0. 894 57.4 0.704 0. 164 0. 996
HAA johnson Spherical 0.074 0.989 25.6 0.418 0.116 0.925
R box—cox Spherical 0. 0038 0. 1246 23. 4 0. 366 0. 002 0. 970
U box—cox Exponential 0. 00047 0. 0047 44.1 0. 582 0. 0001 0. 900
AN S box—cox Gaussian 0. 00001 0. 1882 41.0 0. 505 0. 0002 0.999
e box—cox Gaussian 0. 00106 0.0116 59. 1 0. 398 0. 0001 0. 909
R johnson Exponential 0.534 1. 069 345.6 0.713 0.108 0. 500
R POEA Spherical 0.017 0. 340 28.1 0.381 0.025 0. 950
A johnson Spherical 0.035 1. 086 19.1 0.053 0. 604 0. 968
ARk johnson Gaussian 0.236 0. 967 26.8 0.217 0. 489 0. 756
AR johnson Exponential 0.192 0.998 61.2 0.274 0. 491 0. 808

7. * Spherical —3 KA A ; Gaussian— 2 A LA ; Exponential — 3§ 2 AE AL

WRYEARSCHE I T 4520 T (R 28 A B2 R ELPEPE AR
BORHY pH 4B AL SZHAEES A RO A Ak H 0 18 1 B SR R bR il 2R AR RS e A A
BE AR AT AL 8 A R OMEAMEO RIS [, BORIF TSR A FE AR (0 AR R S A o
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Tab. 3 Relationship between soil nutrients contents and Camellia oleifera quality indices

Eiztan {8 FEARIR T 51 MR DIAGHIT Gifi2 i
pH* 0. 6988 -0.7523 0.8918" 0. 7399 -0. 7249 0. 5262
EERING S -0. 3416 -0. 7395 -0.1279 0.7125 -0. 7427 0. 4688
Bl -0. 3459 -0. 6310 -0.2321 0. 5971 -0. 6317 0.5398
el -0. 7969 -0.2367 -0. 7042 0.2194 -0.2583 0.1007
Sl -0. 4354 0. 5098 -0.8774" -0. 5459 0. 5085 0. 2781
HAA -0. 4486 -0. 5037 -0. 3885 0. 4691 -0. 5075 0. 4935
A -0. 8389 -0. 3458 -0. 6203 0.3384 -0. 3726 -0. 0225
T -0. 5235 0. 3683 -0. 8860 * -0. 4044 0. 3638 0. 2889
A 4 -0. 7711 0. 2006 -0.9266 " -0.2228 0.1823 0.0718
AR -0.7130 -0. 0035 -0. 8188 -0. 0248 -0.0179 0. 2200
EERIGi -0.6172 0.2924 -0.9051 " -0. 3246 0.2831 0. 2296
AR 0.2277 -0. 9826 0.6151 0.9739" -0.9731" 0.4115
R 0.2172 -0.8363 0. 3536 0. 8012 -0.8175" 0. 7445
FERST S 0. 1067 0. 7404 -0. 0087 -0.7033 0.7318 -0. 6701
G -0.8357" -0. 4004 -0. 5685 0. 3962 -0. 4283 -0. 0549

E. 40,05 KFRF

kA IR 4R b AL, AR AEAR > 1.0 /Y
JEU, $RECT R 2 A MR A T, BT TRRR
84. 04% , i /& F AT WY R . SRAFASIRAR AT il
ARAEAE BV A BTRRR  SRPRAE R A$ A R4 T
—ALAb B SRR 4,

x4 TEFSITMEFNE

Tab.4 Weight of soil nutrient evaluation indices

Eist FE
pH 0. 0494
Exil 0. 0044
AL 0. 1965
SRS 0.0744
AR 0. 2066
AR 0.2093
AR 0.0911
EopyCan 0. 1684

LA R T RO SRR A R A v
S 5 5T AR 26 45 1 T 26 M 4
BB I T TS AN KRR S
BRI 5SS 43 F b LR A 5405

{8, PP 8 A R 5 AN g BI T I I IV,
VW REAAR AR X (B 1), A EXT RN 5.4
3.2.1(5K5),
WE 1 AR, )P R A G AR TR
P (pH {H 4. 5~5.5) MR ER M (pH<4. 5) , feidi Bl
RAEKB SR IE 5 (pH {H 5.5~6.5) P A fEFED
JE AR 43 DX PR M | B S22 SR
TR HLIX BER i = (<15 g/kg) H1, Hifth X 4 98 4>
PR N HAETT I IX R AR
B SEEVE AL e X A SRR EE (>
150 mg/kg) , Hofth b X rp 45 5% 35 e = 5 B b AR P
3t it WYL EARGE S e S S R O (>
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GIS Data Bi-directional Synchronization Technology for Integration
of Internal and External Trade

LIU Yong-jie
(Institute of Remote Sensing and GIS, Peking University, Beijin100871, China)

Abstract: This paper mainly makes a study on GIS data bi-directional synchronization technology, during
the integration internal and external trade operation. Elaborated the principle of GIS data Bi-direction
synchronization, data reduction principle. Proposed bi-directional data synchronization model based on
mechanism of optimal differentiation, given cases of technical realization based on this model. Practice
has proved that this program can be a good solution to meet GIS data synchronization needs for integration
of internal and external trade.
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Comparison Test and Research Progress of Normalization
Topographic Correction Model

HE Chao', CHEN Jian-zhen®, YUE Cai-rong'

(1. Forestry 3S Technology Engineering Research Center, Southwest Forestry University, Kunming 650224, China;
2. Institute of Forestry Survey and Planning , Southwest Forestry University, Kunming 650224, China)

Abstract: Research progress of normalization topographic correction model on remotely sensed data was
reviewed and summarized. At present, the normalization model includes second stage correction model,
topographic equalization model and slope-matching model. In order to prove reference to the relative re-
search, a correction test was carried out to compare these methods, based on the TM remote sensing im-
age and DEM of the Shangri-La region of Yunnan province. The results indicated that the correction effect
of slope-maiching model was the best. Suggestions on future possible research focuses of normalization
topographic correction model were proposed.
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(ELFE B 55 E AR SRl - g T 35 R DL P A AR
— AL E A (7)), C AR LA (8) , Bk
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Ly=Ly+( Ly L) X(—) (7)
n
S'-N
C= 8
o (8)
=X
LH:LT+(LTmax_LTmin)X( , )XC (9)

KA Ly FRIR MR A KA Ly, JRER R )
e/ IME s R BSE AR RS BH Y - 218

2008 4, Z& 5 251 I 288 J PG AR s B K
PR 7 T MR B RO BIBRY:, ffb T ¢ SRET
TR B FHBAR T e B, IR FH I BE 43 9 SR I )
FH B A IR AR AR A8 L X AT 3 ™™ Mg ot
FIREIE  BUS T 524 A 45 1 . 2009 4F Mishra %511
12011 45 Singh "> 435I FIAS ] AR E 7 ik, %o &
EyRrHEML X A9 AWIFS BMRIE TR IEXT e S5, #4148
HH 338 3 DU e R LR T A 9

2 IRXMFREE

2.1 AREXER

5T XA T = B 44 1l OO B 16 M A ks B L
(IZRFF ARG R, b B0 B R 99°44719” ~ 100°18727"
E,26°5210" ~28°21'4"N, W 55 X 10 FL 2k 4 492
km® K 1 500~5 400 m, HiJEEAR A,
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SEHG )12 R K% 8 Landsat 5 TM BM%, $0#5%
T2006 4 1 A 25 H RV T 56 E b FUHR )R ( Unit-
ed States Geological Survey, USGS) , 5t #i#% X GEO-
TIFF, A8 45 2 48 UTM4TN, 7 & 9% 5 LT, $1i8 5
131,47 %5 41, K BH & £ 36. 15°, K BH 7 iz £l
146. 46° , 25 8153 BE2R 30 m,, 1% EZ O Al FH Hb 4%
il 5 RN BT = FE AR AR ( Digital Elevation Model , DEM )
AT 7RG L AL IE
2.3 DEM %7

S FH 9 DEM S ASTER GDEM V2, 3K I T
USGS, s #% 2L GEOTIFF , Ak br &5 Geographic
WGS84 , %A 2 e 22 B Iy 1) A 45 J3E 7 1] 1° (] B
OYBRAERERG, MR 2 DEM st £ PR, B
(UTM47N, %5 [i] 43 H % 30m ) , & 5 75 2 §F 5% X
() DEM,,
2.4 HIERIEAE

1 )ﬁﬁﬁ%& DEM 2+ ,%'JFH ArcInfo Work-
station 9. 3 Y GRID #E B 57 X 35 B 3 [y, 4%

B AR 8 K BH AR 42 2 2 (10) THE R FRA R
SHAAEAE[4,10] , IF AKX (1) Fiffi2[0,255]
cos i =cos zXcos s+sin zXsin sXcos(A—a) (10)

L=LNT( (255X — " )+0.5))  (11)

cos i, —COS 1

mi

3 cosi AR BHA BN T AR BEAE ;2 oy K BH R T
1 ,2=90°— K FHE A 5 s WYL ;A R BH I £
a Y] Lo RS 0 R B AT B S AR A %A
cost, ;. AABHA RN G M 42 5% A6 B /IME 5 cosi . M
KHA BN A% R K

2)7E GRID BEHL R 43 iR FH A IE B AL | b
TE 24 4 AR R 33 B DC OB X B9 X TM LG4 7
MOESZH , A B s S 800 3R 1, S2 9 AR 98
e BRI A B, m 3 R BH R ) ST/ INE
BRI A BT B 38, BV 33 ) 72 [ 0°, 22 5°] B¢ [ 337.5°,
360° 7 7E [ P9 SO ok B 3, Bk AE [ 157,50,
202. 5° 176l N I SR PEE

x1 WERESH

Tab. 1 Parameters of topographic correction

K% N Fo/MA FHE BISF (i PSP 2 A C~Cvico C~Nichol
T™M1 255 24 40. 26 36. 10 44.28 0.43 0.09
™2 227 7 18.20 14.90 21.41 0.78 0.07
™3 255 5 18.72 13.73 23.70 1.26 0.10
T™M4 208 1 35.54 23.39 46. 80 1.70 0.28
T™S 255 1 52.67 31.11 73.48 2.35 0.42
™7 173 1 24.74 15.02 34.24 2.22 0.28
L - - 180. 57 - 222.90 - -
3 BB 54 SCH LIRS 225 - T AT
3.1.2 ERESZHASH
3.1 BT A —ALAE B 18 % ( Normalized Difference Vegeta-

3.1.1 REBEEGBERSH

B 1 S i 5 X b 38 b R AL OE /T S IR E &
(TM5 4 .3 A a%) EG, NI 1 (a) AT LAA H AL IERT
EUE BR800 B ., R = 4 Sr AR s B, — By
MEIEAAY (] 1 (b)) FIHIE B AR (K 1(c) ) 7E
—ERRE FUES TR B MO O, (H RS B Y
SR =Y ST IR IBAR SR AP e, B RE VL AL AL (1A 1
(d)) Bely- Mol 55 1 MG R b IE RN, MG = 4k ST
TRIBIH R B R AR — -1 R T M AR OE

tion Index , NDVI) S48 # A= PR 25 K A% 9k 55 55 B2 (1)
AR 2B K IE A BB NDVI Y B4
B Ml Sz e sth T ) 52 IX b e A i 78 5 R . 181 2 2R
WG X 3 U AL IE 1T S B9 NDVI, 54 1E [ 9
NDVI AH Eb , B¢ 1 45 780 01 Ml B 359 Al 45 0 35 7 —
SE 3G 3 B J8E DG PO ASE R0 D) i ke s B 2 e P
i 3 5 I DR AR 2 A B 1 i A A, R
INBASEIX Mo, 3% BH 430k 88 DC g R R4 1F )i 5 31
(1) NDVI REMS LS b Sz BRI 5% X () R B 7 T TR
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Fig. 1  Corrected images comparison
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Fig.2  Comparison of NDVI

3.2 EENH
3.2.1 FAREEHIESIT AR

PUE RN IE R 5 G A8 1k, BOIERT S
GRS | % B ARG LIE ARS8 B8 Gy WL DR 48 T My

MG REPE S 3 2 B T R I IS % B BH 35
(5 E . R ] WL, O i T Hu B R0 1 77
T, B IEFTEUER L B BRI e B I AR e 22 7, e/
£H6.51, e KN 42,37, KT, H
AN BT WO B 22 R K, Q% 3 FhT ik iE
Ja , BURBA PR3 5 - ) — 3k, PR i B
TR IERI ARG B PR3 B /N 2E R 0. 07 B R 2R
13. 42 Mo I I A AL B BH 3% d5e /N 22 8 0. 01, die K22
h3.5; B R VC AL BE AL e /N 250 0.01, Fle K2
0.21, WL RE VTR A R by b PR R 5% X BT A
U B Ly b R

®2 RIEMEEGBREKNSEFHE

Tab.2 Mean value before and after correction

% BAMEYE TM1 TM2  TM3  TM4  TM5  TM7

ARG FHSE 44.28 21.41 23.70 46.80 73.48 34.24
FA3  36.10 14.90 13.73 23.39 31.11 15.02
TR IEARY B 39.83 17.44 16.62 27.69 32.08 16.06
B  39.90 17.67 17.58 32.01 45.50 21.60
HOBHHAEAY BHYE  40.98 18.52 18.58 33.48 45.62 21.50
B 41.14 18.53 18.79 34.35 49.12 23.60
YeREDURCRAAY BHYE  44.28 21.41 23.47 46.80 73.48 34.24
FHYE  44.29 21.38 23.68 46.79 73.47 34.26

3.2.2 SSEIEHSGIT O

S HLFE £ ( Dispersion Index, D) J2 3 13 4 1)
SFIE R 22 B A 43 HOR XTI B SR 3 A TV
ffr, FL DI /), IR ERCR B AF ™, DI A5
WAK(12) o BIERTE EE ) DI LK 3,

x3 RKIEREE®KA DI

Tab.3 DI before and after correction

15 T™M1 TM2 TM3 TM4 TM5 TM7

JUGREER  0.28 0.38 0.56 0.43 0.64 0.73
TEMCIER 0.25  0.34 0.50 0.36 0.59 0.68
HOIBEHMFER 0.25  0.34  0.50 0.39 0.66 0.73
WiEEDURCASAY 0.24  0.30 0.41  0.24 0.38 0.47

SD
DI=""x100% (12)

DI R 53 BUAR 2 SD  FUBR R E 22 5 M ol
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4.1 FEZig
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RS 3 o — AL A 1 1 B 5 et AT 1 X EE 3K
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VU M 52 2l IX 22 8k (KGR B MU A IE
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Remote Sensing Dynamic Monitoring Research on the Newly
Reclaimed Paddy Field in the Western Jilin Province

HU Jing-jing, LI Rui-ping, HUANG Kan, HUANG Hua-guo
(Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing
Forestry University, Beijing 100083, China)

Abstract: In response to the policy of the land development and consolidation project in western Jilin
Province, a large area of paddy field has been developed. To understand the dynamic change of newly re-
claimed paddy fields in Jilin Province, high-precision land use classifications was required. Based on the
remote sensing image of Qianguo County in 2010, different land using classification methods were evalua-
ted and compared, so as to select a better method, land use information was extracted from other three re-
mote sensing images in different years. The temporal and spatial changes and area of the newly reclaimed
paddy field were analyzed. Results showed that: the user accuracy or production accuracy was 95% or
84% by using support vector machine method which 5% higher than that using maximum likelihood clas-
sification ; involving texture information did not significantly improve the extraction accuracy. The areas of
the newly reclaimed paddy field from 2009 to 2012 were increased by —67.7 km*, 111. 7km” and 265. 0
km” respectively.

Key words: newly reclaimed paddy field; remote sensing images; classification accuracy; texture infor-

mation; SVM; dynamic monitoring
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MSS F45 A1 2000 4F (9 T™M S 180847 AHLSE 7 3K
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B AR MR 281 e AR FE 8] 5C 2 B
Xt Je T A Landsat ETM+ EUR AT K HAF B 1 2
W, S5 SRR IS I AR JBORS B2 B3, 20 3l o 85%
F190% ¢ SRARNMER) FH 5 KABLAR % ( maximum like-
lihood classification, MLC ) Fll 5 %= H 0 ff 1356 2 15 11
THZN RS BRMBELS AL, 45 R R SAM
(Spectral Angle Mapper Classification) — A\ T.38 H.f&
E AR N R R . RS LR 2T
B TR Ry B U5, A1) SCHF ) 42 ML ( Support Vector
Machine, SVM ) | CART ( Classification and regression
tree ) PR L MR AL IR IE HEA T 4028, SR IR 24T
IKFETHAR , S5 R R, SCf 1) L SRS B s, 6
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Fig. 1 General Situation of study area
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KT T A R R BCR B FLRRAE A A (RS R
PRbRAR , e RSN R A 1 5 0 i 58 B A T AR B 2T
DG A 5 S K KR AR RS R A
MR RE R 7 Fh A MR SR AT AR R A X
J e wE N 1 — ROE T & K H HFLZ R 100
hm? , ZEGEETE AT X g 24 1 25 10 7K RS 4 AR v AL 7R
T DX, HLI K Y 7 40K D 2 AT B, I8 A B
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AR A A TV B 1 SRR DA
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Tab. 1 General Situation of Remote Sensing Image

BAERA SHeR HARHM BRI
i [ VR TR I A
HJ-1A CCD1 2009-08-30  http://www. cresda. com/
nl16/index. html
30 m
HJ-1A CCD2 2010-08-11
HJ-1B CCD1 2011-08-17
HJ-1A CCD2 2012-08-24
f\ NS R/APAY
Landsat TM 2000-07-08  PRFREELRIRS &
http : //www. gscloud. cn/
Finer Resolution Observation
+ A H and Monitoring
N 2010-09-1
pES 010=09=13 /s
data. ess. tsinghua. edu. c¢n
e R B R B A
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Preliminary Study on Stand Structure of Natrual Acidosasa hirtiflora
in Southeastern Yunnan

XU Tian', YANG Yu-ming', SUN Mao-sheng’, YANG Han-qi’
(1. Yunnan Academy of Forestry, Kunming 650201, China; 2. Southwest Forestry University, Kunming 650224, China;
3. Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650224, China )

Abstract: A study on stand structure of Acidosasa hirtiflora was conducted in Pingbian, 1455 bamboo
plants were measured at culm age, DBH and so on. The results were as follows: natural Acidosasa hirti-
Sflora stars shooting around 19th March to 14th June, and shooting time concentrated from 26th April to
24th May. The change of DBH was presented in Gaussian distribution; It had a distinction between high-
output year and low-output year, preliminary judge indicated that odd-numbered was low-output year and
even-numbered year was high-output year. The relative diameter was from 0. 27 to 1. 91, which greater
than the diameter of the tree stands volatility. The regularity and uniformity of stands are 2. 564 and
2. 108, which means irregular and uneven stands. There exists a negative correlation between the diame-
ter at breast height and stand density.

Key words: Acidosasa hirtiflora; stand structure; shoots; diameter structure; relative diameter
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Tab. 1 Status of producing and reducing shoot of Acidosasa hirtiflora
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Tab. 2  Statistic of culm number and diameter relation of

Acidosasa hirtiflora

2B/ cm 1 2 3 4 5 6 7

FEUF 22 72 245 207 146 107 68
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Tab. 3 Age structure of Acidosasa hirtiflora in three study plot
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Tab. 4 Relative diameter and culm number accumulation of

Acidosasa hirtiflora stand
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1 0.273 22 2.538 2.538
2 0. 545 72 8. 305 10. 842
3 0. 818 245 28. 258 39. 100
4 1. 091 207 28. 875 62.976
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RIS iﬁ /dfﬁf”) $ﬁf@
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3 35 3495 3. 699
4 77 7695 3.580
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6 47 4695 3.824
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10 40 3990 4.070
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13 72 7200 3.553
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Study on the Diameter Distribution of Coniferous and Broadleaved Mixed
Forest in Guangdong Province

WANG Qiu-lai
( Guangdong TInstitute of Forestry Inventory and Planning, Guangzhou 510520, China)

Abstract: The diameter distribution characteristics of coniferous and broadleaved mixed forest in Guang-
dong province were analyzed based on the sample plots and trees survey data from the Guangdong continu-
ous forest inventory achievements for 2012. Also Weibull distribution function and two checking methods
had been used to fit and check the diameter distribution characteristics of coniferous and broadleaved at
provincial scale from respects of the whole forest, different origins, different age groups, and different
stand density. The results shows: 10 models of the 15 fitted models in SPSS and Matlab were well simula-
ted by Weibull distribution function, multi models could be used to show the diameter distribution charac-
teristics of coniferous and broadleaved with the principle stand factor of origins, age groups and stand
density etc, which would supply a basis for forest management strategy and forestry macro decision-mak-
ing. But the diameter distribution characteristics of coniferous and broadleaved mixed forest of natural
origins, artificial planting, young and middle age groups, 1000~ 1500 and 2000 ~3000 trees per hm®,
weren’ t well fitted by Weibull distribution function because of human disturbance, further research
should be conducted by other anti-jamming models.

Key words: coniferous and broadleaved mixed forest; diameter distribution; Weibull distribution func-

tion; Guangdong Province
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Tab. 1 Key factors of 135 sample plots and trees in mixed

broadleaf —conifer forest
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IR R /m 1.5 18.3 8.39 2.961
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Fig. 1 Tree diameter distribution in mixed broadleaf—conifer forest of Guangdong Province
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Fig. 2 Weibull fitting curve of tree diameter distribution in mixed broadleaf —conifer forest of Guangdong Province
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Tab.2 Fitting results of tree diameter distribution in mixed broadleaf —conifer forest of Guangdong Province

28 a ZH b ZH e AHIEFR KL o {H %05 T I 5 3)3
Bt TR S AR 4.737 6.513 1.331 0. 9994 19. 199 23. 685 2.3694 7. 0675
KR 4.876 6. 659 1.257 0.9972 34. 610 24. 996 0.0175 -2.9362
NTARIERIRE B 4. 649 6.530 1.321 0.9972 16. 342 19. 675 2.0158 6. 1931
KR WA= 5.279 5. 808 1.359 0. 9949 15.598 18.307 1. 6258 4.3877
IR
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il I YIN 4.759 7.412 1.350 0. 9989 14.770 23. 685 1. 8031 5.9624
B = / / / / / / 1. 3360 2.2775
FUE LN 5.948 9.584 1.027 0.9310 8. 002 16.919 0. 6704 -0.2314
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Biological Characteristics of Mulberry Brown Spot

YANG Wei-xiong, XIA Wei-chun, WANG You-bing
(Haikou Forest Farm, Kunming 650114, China)

Abstract: By using plant tissue culture method, the pathogenic fungi of Mulberry brown was separated
spot disease from mulberry fields in The Haikou Forest Farm area, Yunnan Province. According to
Koch’ s Rule combined with spraying method, sporangial suspension was inoculate to the leaflet of Mul-
berry for studying on the biological characteristics of this fungi. The result showed that different medium,
temperature, pH, light, carbon source had influence on colony growth, the optimal media for colony
growth was oatmeal medium, the optimum temperature was 25°C and pH value was 11. It was also found
that the best carbon source and nitrogen source for colony grow was a-Galoctaose, colony could grow best
under full sunlight, and the fatal temperature and time was above 55°C for 10min.

Key words: Mulberry; brown spot disease ; biological characteristics ; pathogenic bacteria; colony growth
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Fig. 1 Symptoms of brown spot and morphological characteristics of pathogenic fungi
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ML 2 BTN, B 75134 EARTEAN R pH E 251
TIAF) T BEMEESR pH {EAE 3~ 11 Z 0], HiEy
REAEAC FE pH (B A 3G K, TR 7% A9 A 32 e,
Hidi pHfE R 11, W& ER K 6.65 cm,, [6FE
1, IR TEAN[A] pH B 2500 T 55 3% i 52 90 %) 25 € F
B —EE S, LE pH (A8 10 F1 11 B B %K
SRECNEAN , TTHE pH B4 1F T # A EUE , B 5
R B D DR AT G TE R B AR R AR
2.2.4 ARIXBMEZERKHFIN

ANFDERRAAE T VR ARG B LA 3 B

6
b)
54
€3 7
s 5 /
st
1 .
. 4
/A AR 12:120¢: %
TS

3 AEEREFHTEEEKBERL
Fig. 3 Effect of different Lights on the colony growth

MNP 3 m] 1, v AN [RDE IR 2R F R AT REAE I



.38 - w8 2 # %

£39%

HIEP RIS AT B 255, Sid e 2t
WSS AR K 5. 47 em, HUOE 16 h IR, F
YITETE HAR A 5. 20 em, PR 12 h OGRS EE
BN 4.77 em, SR LR U, SR HE B9 99 i 1T 1
AHESNHEEAMTELK,
2.2.5 AEBREIEZE KT

AN IR 251 T B TE I AR R DL AN S5 3 i

R3 FAREBREXNEZEKARIE

Tab. 3 Effect of different carbon sources on the colony growth

g ETHAR pame  mmws
a-FLHE 6. 75aA e RN
ik 5.70bB EANEN B
EX i 4.23cC AN 2
Hagm: 3.75¢C AR o

AR PEVER 3.57dD H A B

HEwE 1. 34¢E S HiAR

FH 2% 3 AT, TR V& 70 AR VR 258 T i A KA
OUAETE R T 22 5, T T A K W il ik TR o= 3L
Wi, LR RS, DL o— LB IR, B -3 B
Bl K, 0 6.75 em. TR T TE LA REME A B 5 ) 15 97
R ERGHE WP EARUN 1,34 om, WK TE
AN [RYRg 5 35 3 35 v %) B € A0 A A8 Ak FE R IR H 5
Fis 2 250 RS AR O 206 T AR RR TR R TV T
o= FLHE RERE R O 6 TR VR R S TE AT TE
GBS L S E € o R I A ST /N
2.2.6 REHLIEENE

BRI HAE 9 ANV RS BEfE IR AL HE 10 min, 2528
W WPFZEE 40 ~50°C 4B 10 min J5 A5 # 5 4:
K BAE 55°C IR EEALF 10 min 5, PDA SEHr b5 35 3
TR VE A, WA AR i TR B BT D Sk
55°C 444 T A3 10 min,

3 drE5itig

BN B LA 2 A B D — R B R
FL AT T R W AR A R R A
LI o TR BT AR BB B T 22O P R RER
B, BRI i ey AP A 0 500 | (H RO RE 7 b A
PR BEARBUA 5 KA BRASCAY , A I IE B A A
E AR S o e HR AR SR A i S A ) A

PESEATIFT , 45 R0 25 ~ 28 CHBUE A L H AR K, i
& pH {E R 7~9, & Fha IR 35 58RI, W8 0 3% 14 4
HPREAT LT S AR R AT S, A D AR X I
o B i S A ) S R AT TR Y AR R A
KIURELE 15~35°C , feidi pH {E 2 5~ 8, /K &7+
W R BB 55 E IR P 2 AR K g As B 3 X
PRAE X T AR BN T (4 AR A 2R R R R AT T A0 HT
FHHAE 26. 3°C BAE  100% 10 3 458 T Fe il B 204%
e BS99 A A A, 59 TR PR R TR 22 AR T AR K
Af,

SPHE BER 1E 2 B 1 93 15 00 SR S i Bl T
Jita UL S 7 9 R T BH S AR g SR, AR S G
XA R 3R 3 WU pH (H G IR R AR R IR A
AT R R, 5 AR B, AR AE e A7 B 97 5L
ARRARB IR AT, P RE SR M o B A A T R
AR T LA BRI 6 2 PH AR BE A X o FLBE I
WehE o5, 7F pH R g IR 7E pH {28 11 B AEK
R BN 2 A KA R B IR
TE 15 ~30°C Z [a) A KR Bl 5 g, v i RVEG TR AT 2> 4
WP 22 A i H 2l 22 it 5 BT A8 4k, #E 55°C
ST L EE AT 10 min B AT 35 2% %% 5 H
£

AR E 25 R 5 K ZHOH B A — 3,
SCHRERHE R, R RIAE 9 b A48 B0 16 A2 IR 8 &
55 K0T 8 5 R W K TR I A B A SRR G
DA o ] — AL 40 %) AN ) e RPN 5 ok i) 2 K I 1 B
TR, A BE A 2 TR B 5 bR VR R

S

(1] MR, R 4T, 45 . SRS PO T AL W A R o
(1], "PEMASH],2009,35(5) ; 109-113.

(2] ZEARK,BHEE . = KM BWEOR & A o F IR
KBFIE[I]. T EEDRY,2009, 35(5) :165-167.

[3] K550 . RAGBERTH A YRRt pr o [ 1], Tk R,
1996(4) :19-20.

(4] F3 WEHE BIokHE, 25 . Ju ARAE BEe s IR S R 42
FePE[T]. MY ,2003(5) 1 15-18.

[5] ShPCiE HARTE, AR5 45 . B TAB RO I %5 K A
SRS ]. TRBRARD R Z54,2002,33(4) :20-23.

(6] XUEE, RE, L0 B, & . L0518 BER B 10 A4 B 22 4 ok
[T]. R R, 2013,41(4) :151-153.

[7] S50 . RMBLR RE AR = A A F U
MRS M BIEE R[], &l F,2011,37(3) .
532 -537.

(8] TrBH. RWHEER R & AELHPHAHEART]. RilF
FEimiR,2002(9) :45-56.



$£39% F3H ol @ E M K Vol.39 No.6
2014 £ 6 A Forest Inventory and Planning Jun. 2014

doi:10. 3969/j. issn. 1671- 3168. 2014. 03. 008

F O

3SAREBHMBAARBRAK MM ARSITS LR

' REEGY, LM, B
(1. FBERBBEMRLE, =58 #iB 672500;2. KEAKBEMNKR LA %R, =8 K 671000)

WE.ARBEAFFL LD TE SERT H 3 ARG EL T B A A XM, B R EI W
g ek L e REEAH 4 S ER GAEFCHARTEFSE, TS RTHREBMNE
RENEBL W FLFo s AL SE S AR 09 S R IEAT oA, S5 R AU, 3 AR BLRFE BT A8 AR, BRI R
R¥NAER FHREFBEZ SN ARG ERERD, EEFCAEFE BRI ERD AR K

A AL E R I AR A 6 BR B Rk
KER AR RASAY R SR A E C AT BRI, S BEA S, SRS, RO

SEFRIRTE A

}d

hE %S .5722;5661. 2 XEHS :1671-3168(2014) 06-0039-04

Quality Analysis and Comparison of Dali’ s Late-maturing Varieties of Pears

ZENG Yi', TU Guo-xin®*, MA Shi-zhu*, LI Xian-lan®
(1. Yangbi Forestry Bureau of Yi Autonomous County , Yangbi, Yunnan 672500, China;
2. Dali Forestry Research Institute of Dali Bai Autonomous Prefecture, Dali, Yunnan671000, China)

Abstract: Taking three kinds of pears of Yangbi pear, Weishan pear, Yunlong pear as test materials.
Their fruit appearance, solids, total sugar, total acid, vitamin C and crude fiber content, etc., were

compared with representatives of the northern pear species —Korla pear, pear and yellow pear varieties .

The results showed that: the three kinds of Dali pear varieties have lower sugar content than the northern

pear varieties, conversely high acid content, rich in vitamin C, therefore Dali three kinds of pears put up
unique moderately sweet and sour flavor.
Key words: fine late-maturing varieties of Dali pears; fruit firmness; vitamin C content; sugar-acid rati-

o; content of total sugar; quality analysis
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Tab. 1 Appearance quality comparison of Dali fine late—maturing varieties of pears
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Design and Implementation of Forest Resource Assets Evaluation
Information System

LUO Chun-lin, TIAN Chuan-zhao, TAN Chun-Yang
(College of Forestry, Southwest Forestry University, Kunming 650224, China)

Abstract: Based on theories of forest resources assets evaluation, using ASP. NET 4, combined with
Oracle 11g database and rich client program design technology, forest resources assets evaluation system
with B/S structures was carried out. In view of co-status of forest resources assets evaluation system, im-
proved methods for generating calculate methods, customizing prices and taxes, updating forest price in-
formation on time and so on have been proposed in this paper. .

Key words: forest resource assets evaluation ; information system developing; B/S structure; ASP; NET
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Planning Formulation of Forest Land Protection and Utilization
in Jianhu County

DAI Hong-gang
(High-tech Social Programs Bureau of Jianhu County Economic Zone, Jianhu, Jiangsu 224700, China)

Abstract ; Forest resources of Jianhu County have characteristics such as woodland geographical distribu-
tion significantly different, forestry industry constantly increasing, forestry ecosystem initially built up.
This paper described problems of forest land protection and utilization, elaborated planning objectives of
forest land protection and utilization, tasks and principles of the implementation of forest land classifica-
tion protection, controlling use change, supplement woodland. Accordingly, the forest land of Jianhu
County was divided into northeastern combination of anti-forest area, central suburbs ecological protection
area and western water conservation forest. Countermeasures to perfect forest land planning system,
strengthen forestland protection, improve forest management and so on also have been put forward.

Key words: dominant direction;

forest protection and utilization planning; graded protection;

Jianhu County
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Fig. 1  Current land type distribution of Jianhu County
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Exploration and Practice of Collective Forest Right System Reform
in Yunnan Province

JIN Dan-ya
(Yunnan Timber Inspection Service Station, Kunming 650224, China)

Abstract: The reform of collective forest right system in Yunnan Province has experienced two stages of
exploration and practice since 2006 taking the first pilot, it was very organized, planned and carried out
step by step. This paper described a series of achievements for Yunnan provincial government attached
great importance to the work. Issues have been analyzed such as the proportion of collective woodland too
large, more difficult to implement the public welfare, land ownership disputes, many historical issues.
Effective measures to accelerate the development of the forest industry have also been elaborated such as
promoting the practice with mighty, taking a strong and in-depth research, looking for fund, increasing
publicity efforts, strengthening the dispute mediation and technical training, operating by the law.

Key words: reform of collective forest right system; land ownership dispute; dispute mediation; Yunnan

Province
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Vegetation Characteristic in the Habitat of Wild Bactrian Camel
in the Northern Slope of Altun Mountains

WU Peng', HUI Chao-mao', XUE Ya-dong’, LI Di-giang’
(1. Institute of Bamboos, Southwest Forestry University, Kunming 650224, China; 2. Key Laboratory of
Forest Ecology and Environment of State Forestry Administration, Institute of Forest Ecology, Environment and Protection,

Chinese Academy of Forestry, Beijing 100091, China)

Abstract: The Northern slope of Altun Mountains is one of the main distribution area of wild Bactrian
camel. The desert vegetation composition, floristic and community diversity in the habitat of wild Bactrian
camel were investigated through the transect sampling in this area. The results indicated that the desert
plant species in this area were more scarce, which consist of 9 families, 17 genera and 17 species. The
composition of these species presented a tendency of distributing in preponderant families and monophy-
letic genera with less part of dominant families and genera. There are 3 geographical distribution patterns
of families, 5 patterns and 2 variations of genera; A temperate climate of the overall flora area are obvi-
ous, and showed the correlation with the ancient Mediterranean plant species composition. The communi-
ty of this area was composed of rare species and was of single structure with a low index of community di-
versity, which has a close relationship with the harsh desert plant habitats.

Key words: Northern slope of Altun Mountains; wild Bactrian camel ; vegetation region ; geography part;

community diversity of species; community structure
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Tab. 1 Species composition in families and genera of seed plants in the northern slope of the Altun mountains
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=5 1 11.1 7 41.2 =3 0 0 0 0
2~5 2 22.2 4 23.5 2 0 0 0 0
1 6 66.7 6 35.3 1 17 100 17 100
Gt 9 100 17 100 At 17 100 17 100

®2 MRSLIEBEHFREEZENRNSHE
Tab. 2  Distribution types of the families for seed plants

in the northern slope of the Altun mountains
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Tab. 3 Distribution types of genera for seed plants in the

northern slope of the Altun mountains
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Tab. 4 Community diversity characteristics of main
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Tab. 5 Species diversity characteristics of main plant community types
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Investigation of Holotype Plants in Dali Cangshan

YANG Guo-bin
(Dali Branch of Yunnan Institute of Forestry Inventory and Planning, Dali, 671000 Yunnan, China)

Abstract: Dali Cangshan is one of locality for China’ s famous alpine and subalpine holotype plants .
Through the investigation and data analysis, collected total of 289 species of holotype plants from seed
plants in Cangshan, belonged to 61 families and 156 genera, including 21species endemic to Cangshan. A-
mong those holotype plants: there are 20 species of Rhododendron plants accounted for 33. 9% of 59 known
species; 12 species of Primula plants accounted for 48% of 25 known species; 7 species of Gentiana plants
accounted for 24. 1% of 29 known species . Many rare species holotype is also produced in Cangshan.
Key words: holotype plants; endemic species; Dali Cangshan
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Tab. 1  List of Cangshan type specimens plant

P L .

B Fobcs PHIT A Frhsc T 44

1 AR Pinaceae BIARES  Abies delavayi

2 BIUABRE Podocarpaceae KIRTVUHS  Podocarpus forrestii

3 AMEFR liciaceae HFNF llicium simonsii

4  FMTFRL Schisandraceae LIFETIRT  Schisandra rubriflora

5 R Lauraceac Hik Neo.cinnamomum dela-
vayi

6 SAM Phoebe yunnanensis

7 EHFL  Ranunculaceae  EHPEZk  Aconitum bulleyanum

8 Bk Aconitum contortum

9 A I, o o

10 ZHREIE  Clematis yunnanensis

1 TR TE [l’)-zl,ihinium pycnocen-

12 KHFRLEAE  Delphinium taliense

13 MEEEASERAE  Oxygraphis delavayi

14 HHCBE  Ranunculus diffusus

15 BMNEE  Ranunculus felixii

16 SRR Ranunculus hirtellus

17 # (W A EL Thalictrum delavayi

18 ps iy Thalicrum glandulosis-
stmum

19 K FEAA L Thalictrum reticulatum

20 /NEERL Berberidaceae  BELI/NEE  Berberis ambigua

21 FEWH/NEE  Berberis amoena

22 ZACKIE R Berberis centiflora

23 # I /NEE Berberis davidii

24 HIZLER  Berberis dictyophylla

25 KI/NEE  Berberis taliensis

26  BZEFRL  Papaveraceae  WNILHH  Corydalis delavayi

27 SR Corydalis heterocentra

28 [FIEEH Y Corydalis homopetala

2 Nt gt Comlls ol sl

30 SUNTERT  Corydalis taliensis

31 x SV Corydalis trifoliata

32 T Corydalis yunnanensis

33 KRG Meconopsis lancifolia

34 AR Brassicaceae  * WIBEEEP  Draba surculosa

35 # W Megacarpaea delavayi

36 Mg Pegaeophyton  scapiflo-

rum

gk
By - . .
2 Fobcsd FHIT A Frhsc L T 44
37 M- gp Pegaeophyton scapiflo-
rum subsp. robustum

38 KR Violaceae JRMFHESE Viola delavayi
39 FEKRFR Crassulaceae  KHELL A K Rhodiola fastigiata
40 SRR Rhodiola yunnanensis
41 * FIRFER Sedum beauverdii
42 ¥ Sinocrassula indica
43 JEHEFRl  Saxifragaceae HHER Bergenia purpurascens
44 LA EL  Deutzia purpurascens
45 WEMNEH  Deutzia rehderiana
46 PEMEAER Parnassia chinensis
47 XGOHMEAERL  Parnassia crassifolia
48 Bisk I-L_’Eﬁm Z(;:ZZZ(; var.

o aucta
49 I A
50 P ULXTHE  Rodgersia pinnata
51 R EH R Saxifraga aurantiaca
52 BREE-RE Saxifraga brunonis
53 D REHR Saxifraga cardiophylla
54 B R E L Saxifraga clavistaminea
s5 WAL FI R Saxifraga diversifolia

HE var. angustibracteata
56 ZEHRERL Saxifraga gemmipara
57 AR Saxifraga rupicola
53 T szxifraga tsangchanen-
59  A1El Caryophyllaceae KIETCL3E  Arenaria delavayi
60 TEBBEL Sagina saginoides
61 # Fr AW T 5L Silene scopulorum
62 TH T Stellaria yunnanensis
63 R Polygonaceae  /NEFFE  Fagopyrum leptopodum
64 [ 5 ’I;o(ggonum molle var.
65 KBEFEZS Polygonum subscaposum
66 He2FJLHRL  Geraniaceae =M Geranium yunnanense
67 MEHHEFL  Oxalidaceae  [IEREHK . Oxalis acetosella
68 RUII{ER  Balsaminaceae MJEEAERUIIAE Impatiens cornucopia
69 RN Impatiens cyclosepala
70 VG RANAE  Impatiens forrestii
71 ZMARANIAE  Impatiens polyceras
72 # SERMNRUIAE Impatiens procumbens
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oo - . . By - . .
el s FHIT A b4 i T 4 2 Fobcsd FHIT A Frhsc FpL T %
e o i - S g Ty . . T ] / -
73 Ay P SIS o R Vieese U |t opoetos
74 K4 Impatiens uliginosa 11 HinEk Araliaceae AR PN Metapanax delavayi
75 MR Onagraceae KARmm-3E Epilobium blinii 112 S9EER Apiaceae PR ELA Ligusticum daucoides
BN R P .
76 #HrE} Cucurbitaceae ETW  Actinostemma tenerum 113 LAWA  Ligusticum involucratum
77 Hh 3% Hemsleya amabilis ” J
[ eurospermum  decur-
78 AR Theaceae KHEAE Camellia taliensis 114 ST rens
79 =M Mk#2  Eurya cavinervis 115 # T Pleurospermum nanum
80 iRt Rosaceae RMHIF Cotoneaster acuminatus 116 RIFT  Prernopetalum sinense
81 =M Crataegus scabrifolia 117 BRM/NA Sinocarum filicinum
82 ALK Docynia delavayi Ty Sinocarum  schizopeta-
118 * BN um
83 BV NE R Osteomeles schwerinae Trach ,
" rachyspermum scaberu-
84 WAZZINZE Potentilla coriandrifolia 119 LD lum
78 var. dumosa )
120 FEMAWEL  Clethraceae = FAFEMA  Clethra delavayi
85 HRMZEp3E  Potentilla leuconota
121 H-A4ER: Ericaceae GIHER  Gaultheria cardiosepala
86 # WAEZRRZE Potentilla peduncularis s
e 122 Al FEEF R Pyrola d t
87 * PRI ZEBR 2% Potentilla stenophylla O e Jrota decorata
38 JijAL Pyrus pashia 123 KILFEBEHRL Pyrola forrestiana
89 Ik JH ¥  Rosa omeiensis 124 HAFLES  Rhododendron agastum
90 o ¥eia Rosa roxburghii 125 = b At B9 Rhododendron  balfouri-
anum
91 TR T Rubus hypopitys 126 ST Rhododendron ~ brachy-
92 * AEPBHYF Rubus stimulans ) anthum
93 s YT HLIZE Spiraea canescens var. 127 * 2SR KLY Rhododendron campylo-
%] glaucophylla gynum
o4 * RRMIIESS Spiraea japonica var. 128 % S M BY Rhododendron  cyano-
éﬁ/jﬁk acuta carpum
. . . Rhododendron dichroan-
= g o O ! ] - -
95 GF Fabaceae = B REAT THY ampylotropis  trigono 129 RN N shum
clada
96 K¥falE  Derris harrowiana 130 TIFEES  Rhododendron dimitrum
i .
97 [GHE (LMD IR  Desmodium elegans . T Rhododendron edgewor-
98 * WAEA M T Smithia blanda thii
99 HEWFWIT Vicia chinensis 132 = Rl AL B fi'l(llododendmn haema-
odes
o . ik . ' /
100 HHIE Salicaceae HhAEH Salix cathayana 133 « SLEHES Rhododendron lacteum
101 * AN Salix resecta - KT Rhododendron  neriiflo-
102 HERFL Betulaceae TR Corylus yunnanensts o rum
; ;- . wy  Rhododendron pachypo-
103 53R Fagaceae 15 K] C'y'clobalanopszs augusti 135 w2 RS i
nii
104 EZ23 1) Lithocarpus variolosus 136 w BE LB Rhododendron platyphy-
llum
105 K Urticaceae B Pil joides o
SRR icaceae o T ilea peperomioides . « BRI Rhododendron rex sub-
106 W L8 IKAE Pilea racemosa an:L) sp. fictolacteum
107  &HFF Aquifoliaceae  IWIALTE  llex corallina 138 ST RRERY Rhododendron rubigino-
sum
108 # JEIKAT Tlex delavayi
BIRER Lo de awa 139 I ZA%  Rhododendron  selense
109 TEVGAT  lex forrestii ANt subsp. jucundum
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el e BT 4 Fep 44 i T 4 2 B BT 4 Rhrh e FpL T %
140 AL ES  Rhododendron sulfureum 174 MlksE  Ligularia dictyoneura
141 KIFFES  Rhododendron taliense 175 * wIEE L.Lgularm tsangchanen-
sis
142 e Rhododendron trichocla- 176 w JCHUE H 55 Parasenecio taliensis
dum .
Rhododend, " 177 # RITEGT Saussurea delavayi
- ododendron  xantho-
143 SRS stephanum 178 BHERNEH  Saussurea rockii
144 TI#EAE  Vaccinium delavayi 179 LHEHT  Saussurea uliginosa var.
Vaceinium fragil RF vittifolia
. accinium fragile var.
145 Rt B A mekongense 180 WA TES  Saussurea vestitiformis
146 FhRER Ebenaceae Kl Diospyros balfouriana 181 BAT B Senecio nigrocinctus
147 R} Loganiaceae TR e £ B Buddleja forrestii 182 HEFFH S Senecio oryzetorum
148 W25 4L £ B Buddleja myriantha 183 HHET G Senecio wightii
149 KRR Oleaceae =M T #&  Syringa yunnanensis 184 JEfHEL  Gentianaceae ﬁjzﬁﬂl;\ t Gentiana melandriifolia
R ynaces i i
150 FAHERE  Apocynaceae KRAFAE  Vallaris indecora 185 JNEJEIH  Gentiana microdonta
151  #pERL Asclepiadaceae oL e Cynanchum forrestit 186 ML Gentiana microphyta
152 #HER Rubiaceae  JIIVEEF T %  Leptodermis pilosa 187 « HFIFEM  Gentiana otophora
153 e LS Leptodermis — potaninii 188 HIWRHEL  Gentiana rigescens
var. glauca
189 B4 Gentiana sikkimensi
154 KRBT T Leptodermis wilsonii L SURRUTESS
' 190 KILFAL  Gentiana taliensi
155 SRR Rubia membranacea entiana tatiensis
191 WHRIL  Veratrilla baillonii
156  HAFL  Caprifoliaceae  MHIEZ 4 Lonicera similis craimiia datontt
. 192 &R Primulaceae SR AHIME Androsace bulley
157 Jt#AERl  Linnaeaceae  AFARUEAR  Dipelta yunnanensis rmwaceas a8 rdrosace butteyand
SU 193 OFER Lysimachia cordifoli
158 W FRl  Valerianaceae  BETHAKL  Valeriana barbulata I ysimachia cordifolia
. 194 KIIBERSE  Lysimachia taliensis
159 45} Asteraceae JEMA L Ainsliaea crassifolia 7RI Rysumacia fatiensts
. w« RILMAE  Omphalogramma  dela-
160 * WIIHTH  Anaphalis delavayi 195 W& vayi
161 yzuf:j:ﬂ,: Aster albescens var. gra- 196 HKMIRAE  Primula amethystina
Y cilior
. 197 # 11T RAE  Primula bell
162 HI456  Aster auriculatus i Sed
. . 198 * FMEIRE  Primula callianth
163 TerE%e  Aster latibracteatus Tl cathaniag
» 199 AR RAF Primul !
164 BEE5E Aster pycnophyllus i coeruted
200 * BRAEMAE  Primula denticulat
165 4% Aster sikkimensis rimuta denhicutata
. 201 WREHFE Primula malacoides
166 B4 Chrysanthemum  glabri-
usculum 202 w W MR FE Primula membranifolia
BRI Cremanthodium  decais- HKHeT &
167 LA nei 203 ¥ I}:&%TI " Primula serratifolia
168 g gy Crementhodium - dela= 504 « M4 Primula sinolister
vayi
Cremanthodium variifo- 205 * EIRAE  Primula sonchifolia
169 AprtaEsy * RIEE )
lium 206 . Primula spicata
EirEe
170 LIS Crepis rigescens 207 KMHAE  Primula taliensis
. N Adenophora capillaris
. " 208 H§HEA}  Campanulaceae 41705
171 BRI KGN Leontopodium dedekensii " ampantiaceas i subsp. leptosepala
< WA "V N ; .
= ... Leontopodium delavaya- 209 * KALHEERAE Cyananthus longiflorus
172 * U K G - . .
num 210 FEZIFER  Lobelia pleotricha
173 WAREETE Ligularia atroviolacea 211 KIATZE  Lobelia taliensis
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212 EER Boraginaceae K EEBKLFI . Antiotrema dunnianum 247 KBEKETFR  Phlomis franchetiana
213 JEHER  Convolvulaceae Tof7fa i M_err emia sibirica var. 248 KABHIEEE Pogostemon chinensis
trichosperma .
249 = WAL B E Salvia Sflava

{ Pedicularis axillari:
214 % %%} Scrophulariaceae B Fulpe edeutans axians

O5EE  subsp. balfouriana 250 MAEFER Salvia hylocharis
< AN i 3
215 ® ,Ej}]%)}iﬁb[ I Pedicularis crenularis 251 HEWHE  Scutellaria orthocalyx
=y e . .
252 HRM B Scutellaria yangbiense
B P
216 e Pedicularis dissectifolia 253 KHKI  Stachys taliensis
- £ P 1 1 i- - | 5| .
217 M edicularis stadlmanni 254 W TRl Teucrium nanum
ana
218 KILESEHE  Pedicularis taliensis 255 WYBAEEL Commelinaceae 3k Murdannia stenothyrsa
219 NG O Zle;iiCul(lris tantalorhyn- 256 BFEERL  Eriocaulaceae * = AKEEL Eriocaulon schochianum
) ) 257 %R Zingiberaceae  [EIRFEAE  Hedychium forrestii
220 il Tt Pedicularis
™ tsangchanensis 258 Bt Pyrgophyllum yun-
nanense
221 ZHDYEHE  Pedicularis yunnanensis 259 B4 F S Roscoea cautleoides
AT D15 4y 5% |3 ; :
202 « KAEZ S Serophularia delavayi 260 HAE Liliaceae DM EILEE Aletris pauciflora
Seronhulari 261 WAEdE  Allium beesianum
- 4 Scrophularia yunnanen- -
223 ELES sis 262 KIK14 Asparagus taliensis
224 KEFGEIEYN  Veronica forrestii 263 * IEMAE  Lloydia delavayi
225 FI4%}  Orobanchaceae I Orobanche yunnanensis 264 RIEHEIRAE  Lloydia oxycarpa
226 WEHFEL  Gesneriaceae MAHEH  Ancylostemon convexus 265 « TR ﬁi‘:iz’;ihemum atropur-
227 MEEE  Briggsia kurzii
266 WZEREZY Maianthemum forrestii
228 KIBLTWIE  Petrocosmea forrestii Ee——
st ' — 267 * FFRFITAE Nomocharis aperta
229  ERE Acanthaceae THEESE AL (,‘}‘stacanlhu.s umnanen Pol hifi
L , . olygonatum cirrhifo-
230 BHMHARME  Justicia siccanea 268 Eollw e lium
231 TEWFE B Peristrophe yunnanensis 269 SRPEHL Smilax nana
232 AL EE  Strobilanthes cyphantha 270 N HA BT Tofieldia divergens
233 LHEERL  Verbenaceae INHERE Gmelina delavayana 271 KPEZEFS  Veratrum taliense
234 BIEE Lamiaceae  IAZLEA T  Chelonopsis rosea 272 BRER Iridaceae KEBRE s delavayi
235 w S XERSE Clinopodium discolor 273 KEZRE  Iis delavayi
236 K¥EFE 2 Dracocephalum taliense 274 5 Orchidaceae  PUZTERE 2 ﬁrrr;itostigma basifolia-
4
P, Elsholizia cyprianii var.
237 KB HA longipilosa 275 JEETCH S Amitostigma tetralobum
238 SMEHE  Elsholizia heterophylla 276 BT~ Bulleyia yunnanensts
239 FMEEZE  Elsholizia myosurus 277 FTWI2%  Collabium delavayi
240 #* R¥Z  Elsholizia penduliflora 278 KHE4E%  Corybas taliensis
241 BRAEFHZSE  Isodon adenanthus 279 « BEFAy 2 i}fnrlipedium margarita-
242 # 1 AR Isodon bulleyanus R
280 WML enaria limprichti
243 KRYEFEZE  Isodon megathyrsus wia abenaria Lumprichin
244 BMFEASE  Isodon melissoides 281 AL Herminium chloranthum
245 s A AR Isodon phyllopodus 282 ML Herminium yunnanense

246 W 1REDS  Phlomis forrestii 283 TEALMFR L Pleione forrestii
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285 AT.OEEL  Juncaceae  # SKAEATILHL Juncus cephalostigma
286 JHFEIRl  Cyperaceae  * BIEEE  Carex inanis
287 * fAKE R Carex melinacra
288 # JIIBZER Carex setosa
289 RIS Pycreus delavayi

EPXAMAC « " FOABRKARAR T TH LA, KA 75
0 A ABERARARIE T L B M W (K2 AR FR) BB LA S
T g WAt

FERSFNIAT AR R IC R . AR T HRAE 37 FhT B
JRHE 44 FRUO PRI R R IR ST AR A AL RS A
59 FhZ Z (WA AIALFN) T ABTER A 20 Fi
RS A AR SRR AS 7= T L, HE AP R A S
Rhododendron cyanocarpum . ) Ifil. ¥ % Rhododendron
haematodes . F138 ¥t §% Rhododendron jucundum i it
FHY Rhododendron sulphureum 4 it A% 2 8% [ bk
My SR PR R AGAR A e SRR WS A ) 44 57 ISk
X UM RS TETE Lh DXCI A13E B ez | B
TR AP0, W RALRG LA B AN L
FBY Rhododendron dimitrum NG 1A, WNES
Y- W N1 Ve S NI ) S R 2
A BIPE A, L AL S S e LA B A Y 2
i, A BT BRI 2 6 AR AL, BT
A REJE T IO 4 LIORAE X OIS i Ll B sy oA kR
feigFh RS,

B Primula 2R B LR P RRHE, K
45300 B, AT 147 R0 BRI A 25
R A 12 RS T, SRk IR
Gentiana Fi¥)FIRIE A 248 Fh, =g A 114 Fh° &1l
JeNBJEAE A 20 B AT ST 5 240 1%,
A, A 78 11 22 B} Orchidaceae H P15 X
PRASTE TS I, 20005 L E R == RHEY) 44 & 104
R 15. 9% 81 10. 6%, 4 1L =Ry Ay — 26
JEAh R E N SNG4 )8 Bulleyia H R4
A 1 AP BN 22 Bulleyia yunnanensis , 5
KA ™ A1, M5 228 Pleione 21 52 26
Fir, B 23 A0 B 7R 4 B 2 R AR Il AR
Pleione forrestii 77 ~% Pleione bulbocoidiodes .z~ Fi Al
5% Pleione yunnanensis 4855 % Pleione albiflo-

ra, e B AL R 2B A = T, 2R

Corybas HEA S Fipo ,ﬁ%Uj?*m*/%UJ%mé Corybas

fanjingshanensis  §2 IR E3 % Corybas himalaicus | 53

2% Corybas sinii , 5 V5458 % Corybas taiwanensis , P
BH°% Corybas taliensis , o rp R IR 22 WL bR A 7= F
il W28 Collabium HEj4ttFA 11 F 3R
AU 3 At AR W 2% Collabium delavayi F5X;
AT,

IR RIS AR e IR 22 B Y B IR
IYESA T TR 5B IR B PR A, TG BE B A R IR Y
(FAXIERS

®2 BURXGAEYEEREMEIT
Tab.2 Statistics of Cangshan holotype plant in families,

genus and species

T
7 ] el
AWy sl
R
HASERE  AESTE)E 571 349 59 20
WEER  WHELR 300 147 25 13
Je AR Jehe 248 114 29 12
=% =2 R 23 18 4 1
N 22 ) 1 1 1 1
)R 5 1 1 1
W)= )& 3 2 1 1

3.3 TEXRAEYPIHENRS

G LSRR T LU Dk i DA = B RN A R TRy
ol s FR R AR LA A AE R I = kA b 2 — )i
PE-EPEILREA PO R &Y . AR T, 1
IR AR AR T, 8 & IR B R AT 21 Bl (3R
3) o FIALY 50 My R A B R AT R G0
B 55 22 1l Ak B R M AL Y Rhododendron
platyphyllum i i ¥t §% . = b #t 8% Rhododendron
pachypodum . K P 48 R & Omphalogramma  dela-
vayi | FLHIRE Primula calliantha  FKIRIEELN Veron-
ica forrestii 55 . X TIZX M E = SHiAEE L
1B S HEETHRT w8 A L AR 3 el 2 (A A ) o3
PRI, AECH A58 T R R 2
3.4 PMAER AR FIERRA

FEAGE 2 A I AR AR A AT G RAR AS 51
KIEA Diospyros balfouriana 40 Vi 5 68 Pedicu-
laris crenularis A 1NFF ALK Isodon bulleyanus S
TERE SUBRAS Z S5 H A T PR A B 5%, I 46
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Tab.3 Endemic species of Cangshan holotype plants

z Bhhscg BT 4 Aprh e FRLT 4

1 BWAEL Podocarpaceac  RIMBINHY  Podocarpus forrestii

2 /NEBEEL  Berberidaceae  HE{LI/NEE Berberis ambigua

3 JRUIIZERE Balsaminaceae A5 ILRUIIAE Impatiens tsangshanensis
4 G5 Fabaceae KHAG R Derris harrowiana

5 FEASAERL  Ericaceae W HLKLEES Rhododendron cyanocarpum
6 BILHES  Rhododendron dimitrum
7 UMALEY  Rhododendron haematodes
8 HRIA Ebenaceae KB Diospyros balfouriana

9 JefHBEL  Gentianaceae Pyl Gentiana taliensis

10 #FHFHF  Primulaceae WAEKIHRE  Primula coerulea

11 MORTEARE  Primula spicata

12 ZZ#  Scrophulariaceae 1 Y5 B 9e#  Pedicularis crenularis
13 it F& B4 5578 Pedicularis stadlmanniana
14 KB IEHE  Pedicularis taliensis

15 B 5 S5 8 Pedicularis tantalorhyncha
16 T 15 SEE Pedicularis tsangchanensis
17 T LY Pedicularis yunnanensis
18 JEIEE Lamiaceae B IIFAHE Isodon bulleyanus

19 BMELRZE Isodon melissoides

20 KILHESR  Phlomis franchetiana
21 KBEAK TR Stachys taliensis

PR AR AR L R A Rt — PR ABIESE
4 5iE

B LR VE PTG DX 1] e Dy 1L 3 XA ) %
FEVE R AR5, et LT B R 9 A SR X K3
KR s 24 W X ) B 22 20 R Ao, Rl 2 [ 5
Jo 2 BERIE P b A 0 22 BV A 47 B9 B 05 X3, 7
SRAZS AP B RS PR A SR VR . BARE
WA Z R AR th TR R
JEIRE ARAZ VD SR AT L o PR, 67K s P58 i 4K 7 A
HRBER L 45 B i i 2, Sl K R b 2 B0 R,
VP2 SR I )™ B B AR AR, RIS BT &
B (UNDP) & Z AT, 1 HiIX 2 000 2 il i A= Fif
TAEYH, K2 200 FEANELAAE, BAH KR AL
TG 7 RS A R B AE I A )RR B 37
U AR R A Ll A ) R £ B A, PR
SRR 753/ 22 TE A FIDK 28 448 (R R A R R AL Z A

Hog,MHBAEREZE X, 1996 4 KA T LS
TS Y Z R R I B L R AU g A e )
S, — A AR A LA SR ASAR )RR AT AR R
FH LAY, 2005 4F, R IR N BRIBUR L IfE 2%
AT I R AARY) SR AR A Y R 5 . B
T, LB ARAS H ) Bl e € 8 T B e S 3T
A,

TR AR A R A ) 73 28 2= R GG i S tim 44
B AR — ST TR o R B AR B 5T T T
5e 7 2007 47 4 A S it B A P el oK 2 i g
SR P EERY 3 TR, 245 R 10%, &
ARG FEFHEYZHENERZ —, BRI
BHRF IR, P 7 B S AR ) 2 5% B 1 45 M - 4080
FE) AR TUAS 20 LK, R i i v A A A AR
B SMEY 2 RN BT AR E A8 E S A )
FRHAT L an k. BED, HEECE YR A
(CVH) WA H E 230 T3 4% 5 A bR A, & 0
ISR B f5e R bR AR (H A U 14 000 £ FiAE
wikiArA, JEgeit, IE 24 16 000 FhE i
PEFARAS % T 45 L, 2 7 B AR H A X
FRAE)—2 DL L ik S bR AR 3= BESORAE P 5 B K1)
FEYIFRANE N A5 LU o B A A A 7 b e 22
) L R T A 3 4 B AR R bR AR P 2 — |
T2 ER R, P ESNRES T L YR A
MITRAR T E, A7 RBERER I 48 1L K A 4
B FRALRAE T 1 B BRI (P) e & T 8
BRMEYE (K) | R 2B gy [ 2% D7 S i
(W) &5, 1l PN = IR T i R Bt B B A A
FEIARALE (KUN) |, 5 B R F PR A (YUKU) FTvg
MO KRR AT (SWFC) A 3B 43I0

S 3Lk -
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ANRA=REN BRI HERE

WIER, KRR, X &
(LTRMA E R B RS RAFH, ZH R 666100; 2. FEMFRERMARFHNE, 58 #H 666303)

R AR W B Ao AR K Ak TR I A 0 SRR B A 2 A 428 AF L AT X 42 200 m
BB H 10 NERME  o¢ ZH oA R, SR AN . O SR Z A oy &
HokamE “PRBKA " S RIAE 1 000~1 200 m HKE; QFA04R G B 6 A M AP £
FaPh & H A Z(0.31~0.79) , K BEAR F@ARIZ AR R A QRUER I 5 B R B0 Z AW
AERBR ARV LK FTLENE I ZHE TR E LS F e, Db A 2 Fa W 4 2 69 Fr 4
B 600 m £ Ak B 4,600 m A B A 2 BRAB QX EKEZHMYHARFTAHEE T
Hods (72% ~87. 8%) , 2o WP SA A I0 i 5 A7 AL 6 F K b AR H
KR ZAAAY B SAAE) HA X F R4 5 78 SR

B 5358757, 3;9682. 31 XEARIRE A XEHES1671-3168(2014)06-0071-05
Altitudinal Distribution of Orchids in Xishuangbanna

YANG Zheng-bin', YU Dong-li', LIU Qiang®
(1. Research Institute of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China;
2. Xishuangbanna Tropical Botanical Garden, CAS, Mengla, Yunnan 666303, China)

Abstract: Based on field survey and review to literature related, 428 species from Orchidaceae were as-
certained to occur in Xishuangbanna, Yunnan Province. Vertical distribution of the orchids was analyzed
based on a 10-range altitudinal gradient of 200 m interval. The study shows: 1) the vertical distribution
of the orchids in the prefecture is represented by “Mid-dominant” pattern, with the peak in the elevation
range from 1000m to 1200m; 2) there is a higher similarity coefficient between adjacent ranges (0. 31~
0.79), and the farther is the elevation ranges in distance, the smaller is the similarity coefficient; 3) a-
long with rise the elevation, species of varied life form and bio-geographical affinity increase to almost the
same rhythm of the total; 4) proportion of the terrestrial and epiphytic orchid reach a balance around the
elevation of 600m; 5) the species with tropical affinity prevail for all elevation ranges (72% ~87.8%) ,
with the species of Tropical Asia ranking the top.

Key words: orchid plants; altitudinal distribution; floral element; Xishuangbanna
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RHEE KRB, 2RI YIE S T2 hE, 130
BER R B SR TR R R AR A B 2SR
Z— X FEA) 24 P T A A X R s PR B
REEN | Hrh VF 2 R0 2 B W L3 A (E
GO E, CWfE B A= S A W R 1 B 52 5 2
2y) EAF I AT =B A LRI %A 2
PRI AR h 2 BHE Y i 90% LA L, = RHEYI B E
RO — A < MO e

R X6 =2 AR Ay Bt v P22 A R (9 F DG AT 5
B UL AR SO S R A AR DG BORHEE B 11
LRl b, 0B PG XA AN B A 2= R i T PR Y
e 153 AT LA, LUDT S 12 IXC ) BT A 22 AR A B U
PR R B A SR S S S 1R

1 FARXE

VEXURGA L T 2 B 48 m 8, v 5 8 4 ) 1
V8 b AR S E P e L L A JE TR
WLl 2R B A ik DX P Ll A A T, AR S 5, B AR TR 4R
462 m, He IR 2 437 m, AR S 253T 2 000 m,, 1%
DX S BAAHE 2 i S0 ] R S o ) A S AT Al
JOAR A X 22 Ay B A ) X R A X LR & sC
BN Ry 2 AR W 2 R ORI S X
— 5O T AR ) A R P R 2 R i B R
M) , 12 IX 52 B0 B b g 2 ek A T T 1 4 B
PR Z, BN 5 H O —EH2eE] 10 A4y,
LR PR o A A R T AR 0 80% LA b, X R T X
G S BN VA S R (7 S (1 o W N e s | 3
P AT AT Y S 78 i) i I AR A 2 Y i U [ A
e By ] b B TR B T i, AR S AR Al [R) A S A
TR BT 2R AR I BT R A se R

2 ARRERSHAE

2.1 YUMo HiAE

Yy b B 43 A 1) 98 R 2 2R R F 2006 ~ 2013
AP P AR A P BT A= 24 B A ) Z A R 0T e R )
AT SSRGS SR T A SRS X B AR
2RI 43 A (R 56 SCHR TR B0 A A R
FHREHT IS, FELRVE AN R R PR B0 B A 1, TR 7
T DX P A AT R AR, AT 2% AR I BT R 4 i
G NN o N o L o N N LI AN 3
FRUA AT S X e ; 545 i BE ) 2 22 i 2k
AT I FTRE R i T, B2 =F 6 R o HE R ik
SEVTHT T ZREL , IWREAIC R L RHEY)

TP MG AR NSO R A
FAEDL
2.2 YR RSHERENNS

2 MR A 4t 25 o [ R AR ) IR 43 A 2 R
WS S ], X B A 24 BB W Bl i X R 64T 40 AT
2 200 m MR A RPEEITFT X (HFAK 462 ~2 437 m) K
W B a5y 10 gk B 1 (462 ~600 m) | 1l
(600~800 m) I (800~1 000 m) IV (1 000~1 200
m) .V (1200~1400 m), VI(1400~1600 m) VI
(1600~1 800 m) MI(1800~2 000 m) .IX(2 000~
2200 m) X (2200~2 437 m), Giit45ik B
P P B A8 A G Y o3 A X 2R A 22 B 1Y
2.3 BB EYFRECNE S T

2 VAR B 1R] 2= R A W 0 Aol 1 R RA P 4 B >R
Jaccard F8%80% TR AKX C =)/ (at+b-)) - &
o a b AT R B (A T B) 1Y 2= BHE ) R
¥,y 2 Wk BeZ 3L A 1 2 BHEY AL, € Y
G 0~ 1, (AR KRR s, #55%T
0,71 2 IR BB R 28 58 AR Ta) 4755 T 1, 2R
2 R BRI FR 28 58 4 AR ]

3 BRESH

3.1 BFAEZREMHFESHENE

HLAE 2006 ~ 2013 4 [ &1 S b 78 A5 1 AH 3¢ 3C
BRI 2, B TA PE XU 40 H X 2L 6050 A3 10 B A 22 Rl
YAt 115 J&@ 428 B2 Rl R L RHE Y
135 J& 764 F 16 Z5FP Y 85. 19% F1 54. 87% , 5 [
2R 194 J& 1 388 FlAY 59. 28% il 30. 84% , £
VG X B A = R Y R Z R 5
3.2 ZREY S HEENESHEETI

HE L ATLVE N, ARG LA, T~ X
PRBL L RHH Y AP ECRE R T R e i 5 R Y
A RV ) g B K AR A AR D [ IV
Br, B 1MWK EB (<600 m) 204 0 2 BHAE YA 67
Fifr, 255 VI3 BE (1 000~ 1 200 m) B, 4345 Fl b %L
IR B KAE (273 Ff) | i B VAR BBE (2 200 ~ 2 437
m) 2 BHEYI RS b AL 51 Filr
3.3 ZREVEFEHMRNEESHFERE

VG RURR 4 B A = B ) A 0 A 2R Horp
24126 Bl BfFAE 2% 287 B A 2% 14 B OBEAR 1
o BRI 2L (Vanilla siamensis , J& 5 i 28 4%
AR AL TF 800 ~ 1 200 m FHK BEAM, gy 3 2K AETE
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B, % . AWAR A 2 RHE YR S HiRE AR

R 2 B AE 25 1 P B3 A3 A HORp 28 50
VPR P AR AL I R B 58 B TS R R A (&
1), A2 A 22 AP 28805 7E 1000 ~ 1 200 m
VR BN E B K (178 Fh A 9 ) | M 22 (i Fp &5
1£ 800~1 000 m Beik B & K (86 Fi) . &gk By,
A5 1 MARBE(600 m DL AL 2 Fp e £ T
BRFA= =% JHC % T A B 1 B 2 =2 A 503 K R R A
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Fig. 1 Species Number of orchid plant in different elevation
segment of Xishuangbanna region
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Fig. 2 Orchidaceae life forms in different elevation segment

A 2 aT LA 1800 m DL R IX (T ~
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2 1) LA DU i T 4 10 T e B T B YK 1 800 m
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I 1Al PSRN B A 428 i 2 BHAE YY) b
Pt AR R B 2, (5 BB 88. 3% , IR 4 A
TARPE R S A A0 2o 50 05 7. 7% F1 4%, 34
oA rh BN oA S RO R R R 2 i %
FEAEG % ( Rhynchostylis retusa) , et % ( Callo-
stylis rigida) I % ( Papilionanthe teres) 55 182 Fifi |
RS 42. 5% 3 HUR O R 2 2R O A
s, FFEEE A1 8 ( Dendrobium chrysotoxum ) 4%,
>~ ( Dendrolirium tomentosa ) . H 5. % ( Thrixspermum
centipeda ) %5 75 F 5 5 BFPEUN 17. 5% , IR JR1Z 34
AR B FR 2 A4 JR 8 A0 B2 2% (Bulbophyllum af-
fine) \ZZ A1 & 2% ( Bulbophyllum orientale ) #1253
% ( Pinalia amica) & €% ( Corymborkis veratrifolia )
55 64 il (5 SFIEH 15% o A MBI A 22 B
M ER I o w  Hp 58 1 ik B X R sy
/D (9 Ao A X ARVED 1 AR 55V VITRER
B R B 5 (% 11501 KBRS A
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PUXLRRAN = BHE Y DX F 00 Fh 2R 4R
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P (K1), AR n9Hc BE IR T B
B, B0 VIEHREE (1000~ 1 200 m ) B % 3 # 5
ZJ5 W Btk T iy TR R R L A i B
Hi FOA AR (TR 45 T 3 B 1) B A4 O3 A A% Jmg 55 4R
LA T — 2L

4 i+tig

4.1 ANMA=ZRENHESHES BIEET S
mEE”

FEIAE VR P A5 LR 6 T b ) Z2 AR P X R A5 X
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il P AN, 22 0 1R ) 2 B0 A 4 SR A B
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Tab. 1  Orchid flora in different elevation segment of Xishuangbanna
KRS il e

R I m v vV Vv W W KX X
1R 17 2 10 13 13 12 13 10 8 8 6
2 iz Bl oA 63 8 25 37 37 34 35 30 16 9 6
;f—r;\ i%ﬂw‘l AR RS (RSB | 0 | | . . | 0 0 0 0
3 ZRAE (BT SIEERAT ) B Ry R 25 B W 234 3 2 3 3 1 1 1 1 0 0 0
4 IHH AR 38 11 22 24 19 16 15 14 6 4 4
4=1 FE I AR PRI 7 I ] B 38 2L o0 A 4 0 3 3 3 1 1 2 2 2 1
5 PN B RN 43 A 75 14 33 43 51 43 43 28 20 11 7
6 F Y AR 437 12 3 7 7 8 6 5 3 1 1 1
7 PN SA 163 20 78 100 109 92 90 67 40 19 13
7-1 JRIHE R R A AR PG A 1 0 0 0 0 0 0 1 0 0 0
7-2 P ENE B (JLH AR/ AR) /316 13 0 2 2 6 6 7 8 5 5 5
7-3 ZifA) R E ALV R 4T 1 0 1 0 0 0 0 0 0 0 0
7-4 B (BT R ) R B A 4 0 3 3 3 2 1 0 0 0 0
P AT (2~7) 378 58 178 223 238 202 199 154 90 51 37
8 dbilkiy A 20 5 14 12 15 9 7 7 7 5 3
9 db3& IR 2R R KT LA I ] 18 43 A7 1 1 1 1 1 1 1 0 0 0 0
10 [HHFR A 734 1 0 1 1 1 1 1 1 1 1 1
14 SH [ —5 SR 1 10 1 3 4 5 5 7 7 6 4 3
15 E R AT 1 0 0 0 0 1 1 1 1 1 1
AT (8~15) 33 7 19 18 22 17 17 16 15 11 8
A 428 67 207 254 273 231 229 180 113 70 51

REPERETF PRSI AR LAY o H R 43 5 R
OFARS, BIREER I T YR Z AR PERRAL; @
i) 5 BERE I, BNAIFh 22 REETE T SRR B i 3 @)
T Z AR SRR R I, DIEARSG, BIVRE A IR
AT IR AR PRI i, OTCAH M, BN b v
BTV R IO AR PERUR A M X ) 2= B
YIRS SRR B T 4 1) P v 2 TR < v ] v EE N
K7 B I HAR R b 22 R O 1) TR MR B, X
Md. Nor(2001) 7£ Kinabalu LI ik A & Thorsten X %
ST LUK SRR A T A A AR IR S s
B W) W) B 22 BE 1E BE i 41 7% A 19 el M
[ 6420 A L b o L BT L
FRIIEEY 72 a7 R A <R N T 2 i)
SEURHSE O S AR IR] I 1] K Al R AR
5 T A 25 DR B T AR B AR AL R 3800 A i AN [, 76
XU == R ) A 26 T2 5 8 de R (B H BRAE 1 000 ~

1200 m (4 ifE 4k B, 3522 5 R ] i B M 2 AR X
2 RHEY) R S A TE IR B E A EE S . XM
11 ~ VI35 B (800 ~ 1 600 m ) A %5 v fl 4 i A AL
FEORIG R R (3R 2) o PR B A R T8 1 3
R, ITAEHYI ) Fh 2 RE MR B i R fE, XA
RE LR Z AU ik B &S
LA A TG AL L BUE Y A K K S DERE | 3L K
R, B AR TR A 6 R A 22 B R 2 B AR
gy oy NI
4.2 EZERAZHEHENEER A

VOB A= 2% 5 [ AR 2 Fh 850 A2 TR 4K 600
m ZE AR B SPA JHLAh 2A H VR T OB AR ks 3
FEMFER 1800 m 4b BB W4 (& 2), IR
1 800 m LA DX 8, B A= 2% i o5 Eb 451 i 0 4 7 7
LT, b AR 22 1 L A6 U] e 4 1 T v 120 S % 5 Y
P 1800 m DA 1 X5k, B AR 2% BT o5 L 461 B o A 1 T
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Fig. 3  Elevation distribution pattern of species number in

the Tropical, temperate and world wild floristic composition
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Tab.2  Similarity coefficient of orchid plant species at different

elevation segment of Xishuangbanna

TR

. Lmom NV W KX
FE
]]Ilégg()» 0.22 0.63
Nle(;)(;);)N 0.16 0.45 0.67
Vl(;()z(;))()~ 0.15 0.34 0.52 0.67
V11(61(;1(;))0~ 0.13 0.29 0.43 0.56 0.79
\111(8106(;))0~ 0.1 0.22 0.32 0.31 0.56 0.64
mé()ls(?)()~ 0.08 0.13 0.19 0.23 0.34 0.39 0.58
D(Z(;(?(;))()~ 0.07 0.09 0.14 0.16 0.19 0.25 0.37 0.61

X (>2200) 0.07 0.08 0.1 0.11 0.16 0.18 0.24 0.43 0.73

TR TS R, M 2 A9 DU IV A ) T g T
Tt XA LA KT AR R R
TR (40 A 5 > P R XSO 4 e X R SR A 1) 2 0
T PURA—2L, HFIK 460 ~1 800 m [a], PG ALk 44 Y
RIR AR B AT 4 119 T AR | FAHE 2% T AR
3 9 3 R VA %) MU A ok I PR 5 I TR AR ) T
150, FEVE 2 ORI AR DY 38 XURT O B R 15 LR
T AR v O Ol 1 e el W= .2y < I B (1 R 07
1 800 m LA b IX 3, B 4 i 4k 1 b T, A0 A5 1434

IR I T A A B 2L A AR X
4.3 ZRHEVREZRSHERETH

A5 PB4 B P ¥ LA A oy o S A
(72.5% ~87.8%) , Horp XL #AGHT W 43 A7 AU fi Fef
Rt (1), o RS A AT b He Al
Bl AR B A AR R 3, 5 25 T AR B 22 B A ) Fh
() 3 A s Jry S AR — 35, B R B0 5 L TR S R B A A
WS A AS SR

SEH:

[ 1] Kratochwil, A. Biodiversity in ecosystems: some principles
[ C]//Biodiversity in Ecosystems (ed. Kratochil A). Dor-
drecht: Kluwer Academic Publishers, 1999.5-38.

[2] Kevin J. Gaston, Global patterns in biodiversity[ J]. Na-
ture , 405.:220-226.

[3] Robert L Dressler. Phylogeny and Classification of the Or-
chid Family[ M ]. Cambridge ; Cambridge University Press.

[4] BBFEIK . 22 RHEYIIX R o — S0 T SRl B3 A1 46 )
RURTIEL 1], A2 28741, 1994,3294.:328-339.

[5] TEAR A% . hEYFL AL - BB M]. Jba.
19 A A, 2003.

[6] PR, S EFR . P E = RHEY) 7 DR AR 2
[J]. A8 Z Ak, 2003,11(1) :70-77.

(7] Bt . PSR ) b B 5370 F1 X 2R A U A 5T
[J]. #5254, 1980, 18(4) :391-407.

[8] XI¥e, ML, 22 0mdE, 46 . PG = BHEYIEI S A% R
[J]. PURM R #2540 ,2012,32(3) :40-46.

[9] RAEf, EfrAdE . hE A KM HY B
[M]. JEAT Bz e, 1983 8.

[10] RAESE , REK, ZH . smEHEM]. Jbat. B2

Hi AL, 1987.

[11] AARFT, X5 . PYXCRA E KR F AR L DT A == )
HW) 22 REVEIT A B R AP XSS [ . Mol 38 A R R,
2008,33(4) :27-29.

[12] &L, X8 ARARA . PORURI ZRHEY) 20 5 0R
FIM]. e, P EAOL R, 2013.

[13] 5 AL BRDH S . = PYXURIA = RHE [ 1], HE55
H2F4],1995,33(3) :281-196.

[14] BRo)a . PEEDE S HAEIM]. duat. B i

#t,1999.

[15] Rk . hEEYE L TLEHIM]. J. Bl
#,1999.

[16] FHdifl. PhEMYE ETIEIM]. Jbat . Fl2E R
#,1999.

[17] Chen et al. Flora of China: 5% 25 % [M]. db3T . Bl
JifAL ,2009.

(F#% 101 )



$£39% F3H ol @ E M K Vol.39 No.6
2014 £ 6 A Forest Inventory and Planning Jun. 2014

doi:10. 3969/j. issn. 1671- 3168. 2014. 03. 015

I

ZEREERRE AR R T LWL YD RAEHE

i

KEHR A ER, KA, KPHE
(LZE4AMH L HAEAXN R AKE SR, =8 KIE 671000; 2. = it A¥ A aR ¥R, 2% BW¥ 650500,
BTHAMLIAENR IR, =8 RBH 650051)

WEAZARECARTRORBRY X 1684477 & 1 118 A EEHMpHITU R AT, &R
R ARY X R A IR ALK AL 94 FF 208 J 342 AR H P KK 191 A, E KM 151 F, FF
ALK AR PR ds AR A B A, A eA 2 AR R A, WAL Wet MR AL A X
JUE AL 2 A b LK AL 2408 59. 36% .22. 22% 10, 53% A= 7.89% , BB A Lo a5 k.
FHEARE FIEBEATAE 5 R BT ALY B 46 20.47% 16.96% 14. 62%F= 12.87% , ¥ H
FFAMKAEY SAT B IF, oA & R NI AL 55.56% 63. 64%F= 64.29% ,
SR A R AR ALY TR AR 5 AR B = o @ AT T AR,
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Research on Wild Ornamental Plant Resource of Yunlong Tianchi
National Nature Reserve

CHA Xue-mei', ZHOU Yu-quan®, ZHANG Yong-hong>, ZHANG Shao-hui’,
(1. Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671001, China;
2. College of Life Sciences, Yunnan Normal University, Kunming 650500, China;

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

Abstract: A survey on the wild ornamental character among 1118 plant species from 447 genera, 168
families in the Yunlong Tianchi National Nature Reserve has been conducted. Results showed there are
342 plants species from 208 genera, 94 families named ornamentals plants, including 191 woody plants
and 151 herbs. Among those wild ornamental plants that Ericaceae, Rosaceae, Gentianaceae, Orchi-
daceae, Ranunculaceae were dominant families. Plants for flower, foliage, fruit and whole appearance
view was accounted for 59.36% , 22.22%, 10.53% , and 7. 89% of all the local wild ornamental plants
respectively. In the use of landscape, bonsai, flower shrubs, parterre plant, and cluster plants was ac-
count for 20.47%, 16.96% , 14.62%, 12. 87% respectively. There are wild rare and endangered plant
species of wild ornamental belong to 7 genera, 5 families which accounted for 55.56% , 63.64%, and
64.29% in Yunlong Tianchi Natrue Resrve. Suggestions for effective conservation and reasonable utiliza-

tion on the abundant ornamental resource were discussed and proposed in this study.

I fm B .2014-01-17; &[5 H #3 :2014-02-20.
ELTB . sMA R (2011FZ083 ) Fii 1R 25 A% 22 450 S LR 7 sh A A s A R 30 H
EBRBN RN EM(1977-) , %, s R BV TR, ISFobRll g8 2 Sl 50 A%
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Yunlong Tianchi National Nature Reserve
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P EL, 2 M 5 K R X5 M AR i 19 T 2 2 80T
GrTH L EBTVE 2 b DX AR WA R IR AT T
FYIFNZE AT B BB R PRI DT ST, Bt IR A 5 FRAR
oA R AL T A M E A B R, R
[7i) F 3t DT B A LB AL ) O F SRR B AN — PG
MBI T AR A M PR ER I i At 1+ AR
PIZRErE, HrP A AT AE 5 000 FPLL BN R
AR VU AE A= 00 B A A BT IR T 2 BTG
FA, CA 2 X P AL A AR BRI T T A
ST, TP 85 A AR R U AR 2 1l X
ISFFAERERR SRR Z A G5 121 XA TP L
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1 BAFMHHR

= e R E 9 A AR XA T = B A A AL
RIELEE A G M = e B 55N, Hh 3B AR A5 R 7R 28 99°
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km, ¥ B XBAE IHMNEE A EFE S A 6 630 hm;
R AR R X, AEEE B 60 4% km, S5V 2%
PRy, ERETROKEE SRS, TR
AHFFETRAEW, H AR, R, KD,
DAGHR PR EE /I A8 L 55 RR AR AR R, ORe
DX LA VA TR X6 v 22 B0ft DR 47 DX S B 3 b
XA T A7 S 2, DR S L L TOL 3 v VTR 4
MU IFE AT T WAl AR | TR
T AR 6 N B, TR AR N,
B35 BRI, 10 TS 2 0 NS
FHER BRI Z R R X A ) 24
PR EF SR T A R 5

2 MRFAE

HRAE 2007 4F“ 5 = B R H AR R X 5 A
FBl2EZ I H " AP X R A PR, 45 G ( = rE
tAETFY (CRRARAETT) | AR A | (v ] el Ak
FEY SEGERE T X 24 M S A X R A AT A 2R
B F WA WA IR W B R AN ] B
PPN B S A LB 50 A OLSRE  SO  R
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J& 334 B BPAEWLEAEYI P, A 10 BRLL IR
F1REAER) (Ericaceae) (5 J@ 33 ) #5744 %l ( Rosace-
ae) (12 J& 24 Fi) . B BHE} ( Gentianaceae ) (4 J& 12
M) A AR (Liliaceae) (8 J& 13 A1) . 22 F} ( Orchi-
daceae) (12 J& 14 ) . & E F} ( Ranunculaceae ) (5
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Ay B AR WL E R ) SRR 31%
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Je. RPN AR — R YT A 40 T 22 0% 14 B
@, AR AT LUE R EONE H ARCR SR IEE 28 al
AR AT LSS I, AR SO AP 7 THI R WL

FAEY AT PO, B WAL 0 RS2 M 20
@ mE HE ORI, WY
FEALANA PO AL 255 A TR 1 A, 78 Pl bk
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Tab. 1 Characteristics statistics of wild ornamental flowers in Nature Reserve

pUNGE RS AL pUALS PUR A
ik 55 & 120 J& 203 Ff 14 F1 26 J& 38 Fl 38 £} 64 J& 76 Fif 19 B 21 J& 27 Fil
B B % 58.51 57.69 59. 36 11.89 12.50 10.53 40.43 30.77 22.22 20.21 10. 10 7. 89

4.1 NELEY
4.1.1 KR EEY
RAEBIWAEA YR AL BAE P ROKR, e H Bk
RESARRUL B B4 & 70— B EATRER ML BT A2 AL,
TP A 170 F, 53 JE 43 BH 97 JB, BB
BB SR 2% ( Calanthe brevicornu) (KA T JXAE
( Habenaria davidii) 7% J& = ( Platanthera japonica) |
Z B L % (Satyrium ciliatum ) 55, B 22 8} ( Ona-
graceae ) Ml *% ( Epilobium angustifolium ) , A 18 F}
(Oleaceae ) M FZE & ( Jasminum dispermum) AFK
EE (. duclouxii) . )7 £ ( J. officinale ) | H & &
(J. subhumile) )I| Z 2 (J. urophyllum ) , B £ ¥R}
( Buddlejaceae ) YR B £ 55 ( Buddleja forrestii) . K
J¥ W f R (B Z 16 B f 5L
( B. myriantha ) , ¥t B 46 Bt 09 %7 2 B ( Enkianthus
chinensis) . &M M 81 48 (E. deflexus ) | [F M2 2k 1
( Lyonia doyonensis) JEMB2ERIE (L. ovalifolia) AI1E
Ft BY ( Rhododendron anthosphaerum ) | 7= MBS
(R. araiophyllum) & NAtES ( Rhododendron agas-
tum) K EAWALES (R. decorum) , L 224 (R. dela-
vayi) % SRR AL S5 2 246 ( Spiraea japonica) 55
WY A6 B} ( Papilionaceae ) B9 A {4 + B8 )L (Apios car-
nea) , B23E B} ( Papaveraceae ) %) {H P4 4% 28 55 ( Meco-
nopsis impedita)  JEIH /R ER YL (M. napaulensis ) | 5\
REERGLE (M. racemosa ) , BEFH D B 11 53k (Aco-
nitum delavayi) MR 23k (A. hemsleyanum var.
circinatum) 55 M 463 53k (A. scaposum. wvar. hupe-
hanum) . VO R AR SEAE (Anemone davidii) A , K2ZBHH

macrostachya ) |

£ W J& kb ( Magnolia rostrata ) . Vi B E %
(M. wilsonii ) . L 5% A % ( M. campbellii ) | 11 & %
(M. delavayi) 2116 K 3% ( Manglietia insignis) , KUl|
AEF} ( Balsaminaceae ) B84 5 RUIAE ( Impatiens argu-
ta) HRANAE (1. delavayi) 854 R (L siculifer) ,
II1ZE 8 R} ( Cornaceae ) B IR PU BRAE ( Cornus capita-
ta) , 5 JEF(Iridaceae) B PY FE 5 B2 (Iris bulleyana) |
FIE SR (1 wattii ) , KFd 2R} ( Araceae) 175 2 1
2 (Arisaema saxatile) %5, A 5 F W =8 K H &
( Cardiocrinum giganteum var. yunnanense) .V H &
( Lilium bakerianum) ¥ % >~ ( Diuranthera major) |75
5L ( Reineckea carnea) %,

4.1.2 AEAMNEEYEELER

HI T A R ) 46 0 3R & i Lo B AN ] 3 gl 1
MY F & 2R MG, EILAEY LSO e
WEEE 2L B S RS X XN Y
WEAETTHEAT N 5 R I SR b 2, A 51 Fl,
HUCHLL AT A 46 Fi,

1) #ESE AL R B 6 I A a6 4
DXAA 518, 0 J8 14 B 26 J& , EEALHE S K8 1
ERBA S H 53k K5 Sk (Aconitum
hemsleyanum var. circinatum) %5 W £ 22 23 )|
FREETE ( Delphinium delavayi) 55 , T Y048 B (Aristolo-
chiaceae) 1) R & Y0 4% (Aristolochia moupinensis ) |
BRI S0 ES (A. ovalifolia ) A3 5 55 Y45 (A. transsec-
ta) SRR PU LRG0 R THAR SR | EORERK
B WHREL ) K e IR ( Gentiana caelestis ) | &1 Jp
BH(G. albo—marginata) S A6 ( G. cephalantha) |
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P 5 (6. rigescens ) . 7~ B3 % 8 1 ( Crawfurdia
campanulacea) 55 | RFEALFL ( Primulaceae) i = e ik
# ( Primula prevernalis ) VA AR (P. sinolisteri) [ EE
4R % ( P. sonchifolia) . KIRHF (P. taliensis) , ¥ HH
B} ( Campanulaceae ) {9 P4/ 4% B ( Campanula palli-
da) 5 AL ( Cyananthus hookeri) | W5 465 ( Wahlen-
bergia marginata) , 7% 5 5 £F ( Gesneriaceae ) 19 2. ik
A1 WU ( Petrocosmea nervosa) , B¢ ARF} ( Acanthaceae)
B2 S W ( Pteracanthus yunnanensis ) , S ¥ 51 B}
( Verbenaceae) Y I #{f ¥5 ( Verbena officinalis ) . #5 3
( Vitex negundo) , BB B AL B ( Prunella vulgar-
is) K& R (Salvia plectranthoides ) | 7~ 7 X B &L
(S. yunnanensis) , SRFHATIE R FHILEE, &
E B} ( Plumbaginaceae ) ) 2 M ( Ceratostigma
minus) 35

PAEANCNY 2P0 A< i0) o (S EAN W (53 T O A N i
o, R IXNA 46 B, orJE 17 F 21 & an ==
B AL 2% (Orchis chusua) (%% &5 )2 > (Satyri-
um ciliatum ) , & & A6 B 1) 50 5 #F ( Androsace
spinulifera) , e ( Bigononiaceae ) i 3k B (In-
carvillea arguta) | ¥ Wk ( Catalpa fargesii) , 7§ & F}
( Rubiaceae) B¥F T 7 ( Leptodermis potanini var. pot-
anini) , RBER} A AR ZE B (Jasminum duclouxii) , Ft:
REAERL 1) Z1 87 #1 1Y ( Rhododendron rubiginosum ) | ‘K
ZIFLBS (R. neriiflorum) (45 & 5 ¥EBS (R, facetum)
G TR Ry L 45 2R 2 . R M35 % ( Rosa macro-
phylla) %5, BF 4t P} Bl ( Melastomataceae ) Y B 41 FF
( Melastoma malabathricum) , #K i 5F} ( Begoniaceae )
10K I 32 ( Begonia labordei) , KU AE R} 1 56 14
RUALAESS

3) AL R AERYR AN B 6 R XN A 37
o) 12 B 20 J& AR 22 B BB AD PE R &
22 I E 22 BERHY VYRR ELL | E M (Anemone
rivularis) EFRRAE (A, wvitifolia) 55 , FE H- 5B} ( Saxifra-
gaceae ) [ % FH 2% ( Bergenia purpurascens) , 41 17 #}
( Caryophyllaceae ) HYJ 5 £ # JL 2 ( Pseudostellaria
heterantha ) , % B RHR) F 3 27 , 35 SR B V1L 36 5
(Malus rockii) . K ( Pyracantha fortuneana ) |, -
H AT (Rosa banksiae) £ 3% 8% (R. longicus-
pis) Fr/KH Z= (R. odorata) 55 , 1L 2 BE B} A9 Stk DY
HRAE T G0, FERSAEFF A 2 BRAE R FIAEAERY |
= I FEBS ( Rhododendron pachypodum) | KJBREHH I
R LR E1IEE (Alpinia chinensis)

4 BEEALR RPIXANA 20 F, 508 10 B

15 )& , i & 35H) (Violaceae ) KM #E 52 ( Viola dela-
vayi) ,RAIFER} 1 ¥ 4 XU (Impatiens siculife) , 45 22
BBl ( Hypericaceae ) BT AL 42 228k ( Hypericum add-
ingtonii) FXMAE(H. beanii) JEFEE2HBE(H. hook-
erianum ) , I AE R0 B AR ( Lotus corniculatus) e
TA/REEAEA ( Piptanthus nepalensis) , #:BSAERRLAL
pan Ej%( Rhododendron basilicum ) , RBE AL ( Os-
manthus fragrans) . zs FAEAE (0. yunnanensis) , J& B
BHAY 5 A 3% (Swertia bimaculata ) %5,
4.1.3 BEREYLED

ALY A RS T BA B m LB AN MBS,
W HAWRIE SRR 1, BE4 A\ DAL SE FI L5
W23 RPN 10 B 11 8 17 F, 246

WHME AR E BRAARE, AR

( Thymelaeaceae ) i VE 3 7 ( Daphne feddei) , H & %
()7 FE 5 (Reineckea carnea) ,RBEFHHAE | = mit:
A6, AR AL B K F AL B ( Rhododendron rex) | K H
AEAEBS | kA BS (R, maddenii ) , A 22 FHl K 5 &
AN PEREE 22 1K 22 ZLEARE , IBIEEL (Labiatae)
HY7E A (Agastache rugosus) , BREL( Meliaceae ) P
(Melia azedarach) , %75 FF( Aquifoliaceae ) B9+ I #4)
B (Ilex georgei) , 20 2Bk 1 % AL 36 3% ( Viburnum con-
gestum) o
4.2 NFREW

TR XN VLR A Rh 2 0w 14 B 26 Jm , 2L
38 Fft, o LR S ML Fp R 2 A TR 11 8
20 v, 4N ik B A 7 ¥ 1 ( Cotoneaster dielsianus) | Vh
FFF ( C. franchetii) . 2 7 L1 ## ( Crataegus scabrifo-
lia) KBS H RO RBAT (llex cyrtura) ,/NEE
Bt ( Berberidaceae ) [¥) )1 €L /)N BE ( Berberis jamesiana)
A4 FL ( Rhamnaceae ) 1Y 2 fE/2) JLZS ( Berchemia flori-
bunda) 55 ; RSN EARIZERIA 3 BL 3 Jm 3 T, Ak
FHUB A AR Z KA G RIS ARl
H3F 4 4 FF a0 E A BB B H ( Ophiopogon
bodinieri) , 222 F} ) EEWE 2. 4 (Lonicera pileata) , 1]
HF}(Symplocaceae ) #Y FARE ( Symplocos paniculata)
SRS 1 28 B AT 5 AR Y VG R A6 K ( Sorbus
prattii) R BAASERG 3 B4 8 4 B, Bk
i S I VI S S A N L Sl g
( Helwingia chinensis) 55 ; F 52 N 2 (0 09 A & B BHAY
LRI B KA T (Mlex delavayi var. linearifolia) .
4.3 WMH1EH)

TEARG XN T T A0 A 38 B 64 J&
76 B, ULAE W oK BB BB /N L2 vt ( Ligustrum
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quihout) , KRS IE R A7 AL BY ( Rhododendron rubig-
inosum) 2 ¥ K ( Pieris formosa) | 4 " ¥ ( Craibio-
dendron yunnanense ) , HINF} 1) & F A, A WE
( Alangiaceae ) 4 /\ X ( Alangium chinense) , ZEHF}
( Anacardiaceae ) (178 A ( Pistacia weinmannifolia )
WAL ( Aceraceae ) B8 F.Z4H (Acer oliverianum ) />
A8 KU ( Sabia parviflora) , %5 % B} ( Vitaceae ) BY B
€ ( Tetrastigma obtectum ) , TIFF}( Celastraceae ) F
$555 8 ( Euonymus fortunei) , 5} ( Moraceae ) BF4 A
( Broussonetia papyrifera) ,##IF}( Salicaceae ) i FEA)
(Salix babylonica) .4 ( Populus yunnanensis) , ¥
%k ( Buxaceae ) )& 5 1 ( Sarcococca rusifolia) | 5%
KBH( Crassulaceae ) 1413 ( Sinocrassula indica) 55 ,
4.4 BETEY

FEORG DX N WL 28 25 W A ) 32 256 A4 B ( Pina-
ceae) I 2 M = #2 ( Picea brachytyla) | Wi 11 == ¥
( Picea likiangensis) %€ 11 ¥ ( Pinus armandi) , FAF}
( Cupressaceae ) B ¥4 ( Juniperus formosana) , = 2R
#2F} ( Cephalotaxaceae ) [ #LHE ( Cephalotaxus sinen-
sis) , 2L A2 B} ( Taxaceae ) Bz P 21 5542 ( Taxus yun-
nanensis ) , K =B B E AR PERE E == 1A R
( Theaceae ) [ J& [ 7 ( Ternstroemia gymnanthera) , %
PR AT IRAERK (Sorbus folgneri) JITEAEMK(S. vil-
morinii ) , ¥ 7 B} ( Santalaceae ) 1Y &% I B ( Thesium
ramosoides ) ,BEISBHAE M (Acer davidii) 5,

5 BREENEEN

TRAP X A B AR LB VAR A 5 BT R 9 il
o NSRS E R R OR 7 E ak 7/ RS S L DS D)
55.56% 63. 64% F1 64.29%"") Mo [ K — G {1
PR LGSR m RS (M 4L A ( Tax-
=k, =R FE ( Cephalotaxaceae ) B 57 1l = 2R 2
( Cephalotaxus lanceolata ) , 41 5. ¥2 B+ 1 = B ME B4
( Torreya yunnanensis) ,RK=Z=FHIBRIEF PHRHEE 2
S A PR YA R AT 7 ( Machilus longi-
pedicellata) i ( Neocinnamomum delavayi) 55 ,

6 AN EEWAYE KRR

AR E LSS TN E R EA—,
A RIS A A A BB HEY)
WLE R ARl T @ i 2, eI
1 LR R ORI A T R AT BE BB APl 5728 5 T

AFRT I8 7N T THE AR 288 DU AR 4F L % 3 S A PH 3k 19 AN [] 3
NAETEAR B FIFE 52 s AR AR 2 A2
FW) 5 A RS HA AR = R AR A T PRI TG R 05
AR W T R AEIRAE T LN SR Y AR A= 48
FPAEAE  Hoh b A 1yl o3 o B P 2SR P AR B R
AW s NBTEARA A I 2 A RIS SR 2500
e ALEFH S5 TR IEY) F A T AR
F(F2),

TPIERMIY) — BT A, Z4E 4 W BIECNA
3, AT LA Y 7 U 2B A i s S, R IX
RPN AT IE S AR AT R R 2 AR, R 2R
A B JEEAD DU e 2=, PRI 22 2% 41 1 ( Photinia
integrifolia) AN (P. serratifolia) \*E VG AEMK ( Sorbus
wilsoniana) , ¥ FHA) B ( Myrica esculenta) 5
2 )X (Alnus nepalensis) , 5%}l ( Fagaceae ) {4 )& £
¥k ( Lithocarpus pachyphyllus ) %5 ; & B B4 25 i B4 A 55
KB BT REBE AT DL NGRS e, PR
DX PN AT B 07 T a9 A R R 8 I AR ( Machilus
yunnanensis ) , % WIEH ) H( Populus yunnanensis) |
S H X ( Cyclobalanopsis oxyodon) , 2 B Hi 5l &
T (Illex corallina) %5 ; (L HERKAEYI ML Z L ZF
Dy TAE SR H 48 B, O AP DX AT B PR Y 7 4
FF, 4 BB R AL 4 228k R BAE R E SR
RGIR, WP RETRM IS 22 FERSAERL R
MESERAE ZIARAERY K AL RS 4 S BRI AEY) 2
TS H w4k, X B A % 4 4B (Myrsinaceae )
HYERAT ( Myrsine africana) , LRI Z% 255 ( Symplo-
cos phyliocalyx ) , KRB/ 2L 0T, KB F
B ( Flueggea suffruticosa) VAR AER} ( Pittosporaceae )
B 4 9 i) ( Pittosporum brevicalyx ) 55 ; T FL4f fh 2%
) — MR AR TR A | DO R A | A7 B4 1 2
28R 2 25 W AR B (Actinidiaceae ) FY iR 2 T
(Actinidia venosa) , DA BRI T B , KRB A2 7
16, T ER Y4 8 5L (Rubia alata) 75 F}F( Cucurbi-
taceae ) 1Y & B i ( Gynostemma pentaphyllum ) %5 ;
SRR A AR LB I G REAN P8 e £ 22 AR
AR ], WIBERHI = g A7 , =R LS ( Gale-
ola fabert) S BRI R I AL, B R
SROMURRE S8 ) e, J7 O TR, X R AT
FHAY A LA, FORE A SR AR 3 P A KR, 5 ABURE
( Piperaceae ) 1Y 5232k ( Peperomia tetraphylla ) , 5t K
P A S IR AR R 22 1~2 a 2B
Yy, PR 50 em Ay, ORI, SR, EEA
FERERL ) A1 5 8P 48 ( Cyananthus delavayi) , % 28



E3H

REH, 2. ZEXBERFEEREPREFENSEYEEHEMRR - 81 -

x2 RPEFEUTEVHERAEEMEMSIT

Tab. 2 Species statistics and garden use of wild ornamental plants in Nature Reserve

el bk 3% TR BE A TEHEAZ 7EK

kI il 12 Bk 19 J& 27 Fb 10 B 14 J& 23 Fl 14 Rt 22 )& 58 Fh 17 B 21 J& 32
7 A % 12.779.13 7.89 10. 64 6.73 6.73 14. 89 10. 58 16. 96 10.09 10. 10 9.36
el b 32 EEESZIRS e S RS

kI il 14 BL 17 J& 24 Fb 13 B 14 J& 23 Fl 27 B} 44 J& 70 Fl
i B % 14.89 8.17 7. 02 13.83 6.73 6.73 28.72 21. 15 20. 47

el bk 2 T3 LB RS S AT IK AR

kI b 21 %} 30 J& 50 Fb 18 Bl 35 )& 44 Fh 712 )8 12 Fh 5706 & 6 Fh
o R % 22.34 14.42 14. 62 19. 15 16.85 12. 87 7.445.77 3.51 5.322.851.75

{3 SR 5 (Mazus japonicus ) 55, 77 15 #5 B S kA1 0
W, BYRBY Z B0 —JE X (Guizlaffia henryi) , IR TE
PFrKERE. zMRER, AGRNELA S
(Lilium henricii) %5 ; (L A FER 24 B F
P& MR EEA— TR S A B ARSI,
nKm BRI AR, SER M SR B S
B, =B % AL U F 2% ( Calanthe densiflora) /)N
K KM ERAE T AL ( Orchis chusua) , A & FF
RIE A 5T 5K ( Polygonatum wverticillatum ) | %
% % ( Diuranthera major ) %5 ; M 9% A V) A R AF)
( Gramineae ) 1941 2 #2 ( Cyrtococcum patens) \F- 3K
(Poa annua) , 5 % B 52 (Rubia yunnanensis) , %
TEAERHTE L2 (Vicia unijuga) A KR ( Lotus cor-
niculatu ) 5 , BT AT T R TATFR B FE PR 24k ; 7K
He B 2R A WA BE SE FE ( Menyanthaceae ) 1) 47 32
( Nymphoides peltatum ) , ¥ % B} ( Cyperaceae ) B 7K 21
( Schoenoplectus tabermaemontanii ) , 7K 2% B} {75 47
(Arundo donax) .35 ( Phragmites communis) , 221
PR ( Polygonum amphibium ) %5 ,

7T HENFEYMHFRIPSNARE=RE

PR DX 320 M X Ay e L X, SRRl DX i 25
Wl SZIE AN, TP AR I, S o T X R
PRI TSR, X KT PR A DR B A LB A )
TRAPIEST o PR3P X N PR 22 B AR SR AR REAS 2
EBRAA , A R R A2 O A A A 45 5
ML HR s . AL A AE A B 2246 IR 46
ORHIUEEL, RN 5 T REAR, DRI iR ROk
Zla R sz, KA FRMAA FWEEEAZ
— BPAETHRC AR D, i THOK M G0, H A
ARBT7 A, R R O A RCRAZHI N & E#FIA

Y A SR B W i L B 52 5 A 2y AR A S R 1Y)
B 2R, T AN/ B i R Y
PR AR S AR LA Sy FLAR ISR A R
BEUAFF 047 B0H , B 0 AE 2 b 3 2 DL S 4
FIRREP By X NI B AW A Y 94 B
208 J& 342 Fi , EBHG B AL L E AR Y S BE 7 )8 9 A,
SEIET AR AE TR PR A B TR0 2 e Kt b [X T
A SRR, 4R S b A S R SRR E A B
TYR Y Gl Rrg R R, R, OR4P X A G
T 1) s T B A L FE AR B R A S AR
WAL IR A OC BT T S Aty b i B
FEPRRES 2 R R 22 18] A ) 3 58 3t AR SC IR S
e Uk sl A 246 24 2 ek s B BB RIE Y
AFEAY, W SRS AR, R SE R Y
TAERIFERE 41 8 A WOAR 2 b P A SO B AR ) )
3 Ml a5, AR JE AR AR SR ORE, BT R 1
FREFEARBIGE, LR 24 1 55 A= W05 0 Fl 22 R4
X F U4 X P A A 1) — SE SRR B A LB A ) 9%
U8B B0 AR T fE Rl A B S
FREERE TAE .

Bl A T 20 U 1 R R AR i ) BCA [ B 57
Gy IR i, A R /NI 2B A AN ARTHE
TR T SR BTG K, AE T B 2R AT A 1
ANTT A —FB 53 T AR RS GV R i Ak )
/3, HAKH /AT A AR A TR FE4E T
FH b 3R B AR A6 A I B A an [ AR KR T
PR AR ) WAL 300 F A2 47 B AL, TS
O ARE ARG SR AE 1500 Fh LA L R
TSR F AL Y N T T 28 e ERY ) R X
B A B A A IS B L SR A D o
PG FYIL, ML TR 2 LG4 R
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IR R, SRR FE S A Il R A
2R BB SR DU IR AR . VRZ2 B A B AR ) 9 TR
BEARFRE T BATIARRS BIR BT R,
WHARMZE KA S HA G REEN, SRR
MR R L SR RRBY R T7 8 JHR & |
R R R Mk KA =, I R 2
FEMFE AL | SR B Sk B, 4 22 B AR B AE 3R
FALR M E R e AR5 20 X R
Je R BN (E A B A AT Tl 5 1 AL, AT AR 4
o3&k TUIEAE = T AR aR AL % N AR 207
SR R, P73 nT AR He R 1 B4 2R A R 26
ARBFEIT R, EKAE ZHRAS HAR .
APIE Z BRI . T3 oh BRI IX N B —LE 7R
R BEIR LN T b T AR R AR ARSRIR, AR 22 AL
A A A YA i Aok A Rt LA
FNHEEARZ — 12 A = hh M T K rp iR R
HE B AR . F AT, PRI XN R AL A Y
GHIRA R A 32 B2 00 AR SAFRFR ], 78704 B
R T 24 3 55 S A A A B T DR R A ]
I sh 7 2 TF KR
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WERERASAT ST T RIRAS ZAERE D RNEARAT RN, SRAN, L TEHE
WA BN RIS 5094, 85x10sej, R T F & A6 IR R R AE1L A4 132, 67x 10 sej, #1 4 & 7=
H A 42 549. 57510 sej, TAZN/ = B P oy £ SRS A Ak FEAASF TR MAEEMAS ) A
291. 00x10"7sej 122. 00x 10 sej . 33. 00x 10 sej, # i+ 446.00x 10 sej; K A Zh 4 F & £ F foiF 3
HRFAFEAE ) A 1 189.76%10"sej = 8. 84x107sej, 3t 1 198. 6x10"7sej; B K & (457K
KFOREAE A 1 946. 7x10 sej, WAL TR IR A S AL EAREN/ F HOH AR, LTEH
B AESHLT BRI AMBAFE S BAKEFKEZHY,
KEEAS ARG A, AW RESIR N

HESHESS718.5;X52 CHERFRIAAD:A X EHS:1671-3168(2014)06-0083-04
Ecological Emergy of Cuihu National Urban Wetland Park in Beijing

LI Wei', CUI Li-juan', ZHAO Xin-sheng' , ZHANG Man-yin' , WANG Yi-fei', SHANG Xiao-jing’
(1. Institute of Wetland Research, Chinese Academy of Forestry, Beijing 100091, China;
2. Cuihu National Urban Wetland Park, Beijing 100194, China)

Abstract : Emergy and ecological service function of Cuihu wetland were estimated on the base of emergy
analysis theory. By collecting field investigating data and historical information, results showed that the
solar emergy input was 5094. 85x10"sej, irreproducible emergy and resource was 132.67x10"sej, the
elementary productivity was 42549.575 x 10"sej, the solar emergy of ecological service, ecological
tourism and research work in the input/output system was 291. 00x 10"sej, 122.00x 10"sej, 33.00x
107 sej respectively, and summed up to 446. 00x10"7sej. The solar emergy of fish and zooplankton in a-
quatic animal was 1189. 76x10"sej and 8. 84x10"sej respectively, and summed up to 1198. 6x10" sej.
The solar emergy of wetland water fowls was 1946. 7xX10" sej. The benefit in the integrated input/output
system of Cuihu wetland ecosystem was fine. The ecological emergy of cuihu wetland was considered as
elementary productivity, wetland water fowls and aquatic anima.

Key words: ecosystem; emergy; Beijing Cuihu Wetland
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MZTHE, 45 & AL RUR B R LS O , R T fE
EHE T Ik AT O (E A S A7, LU o b ntR
38 3t 10 DR A BRI — 2 A BEIE S A

1 ARXELR

| R RTS:  VAS n | B Cic l  X M A v 8
FEAL R, — IR i AN 53 hm?, K s AR 2
30 hm?, JRHIFHIHEK 40 m, Jm BE IR AR 2 0 1E 25 X
S, JEFEM 190 d, VR A1 100 d, A 10 ~
12°C  AFE IR K24 600 mm, b GTR T 5 R Vb
K PR 8, AR R AR, KR 1. 40
m, FRHNEHL AP SRR F A BN A
4 81 236 J& 330 F, HALZW 5 H 6 £ 9 F,
TEWESHY) 4 1] 45 Bl RS 3 1] 28 Ff, 5528 17
H 40 Bl 166 F, 625 4 H 9 B} 20 Ff, HifF2E 1 H 2
BE3 A €722 H 2 R4 fplis)

2 LREIRMBEE S
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FH AR NP Hb Y FEATOR AR RE T W A B
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Fig. 1 Ecosystem emergy analysis of Chuihu wetland

1T b R T A R TR A S BH G |
AU RRZK 5 AN AT AR BE VR sl IR AL 5 IS U (0 T 3R
T1) KM SRR A WA v G e ORI
MO B (RUARTEAK UK R TR B VR 8 ) I A
Y28 7= I H L3S K A sh 4 RS sl 4 R
K E Wb K & F2 2k 7 R G SRR
AR R TR 5 2 A 7= 300k A 2 MR 45 AR A Ui
B R ANZE AR, ook A s 0 285 R
WEETRG N ED

RT A AR AR S R, THE TR M
A YBERRE BRI AR SO0 | RRAE AR ARS8 15
(R 1) UMK R G KRR AE A9
SEULRL, AEARWNRHL Y RZK A LIS £
(TR ) BT AR ) |, S R R b R =3 W
HoAE B S — S BRI A E R KE
JEC AV Sl R I Ui o0 ) A6 1 e v BT 5 TR b R )
T KRR B 1 25 5 IR AR S AR /KA ) | T /KA
YIRGUK RS

MFE 1T 0] DIAS A6 5 SR e A 4 A (R
FEIHE XK ) KBHBEME R 5 094. 85%10" sej,
VI )1k 42 549.57x10" sej, A~ A] FAE BEJR 5%
VIR (LB IR PR AR ) Ry 132, 67x10" sej, Hirr,
A 7= AR AR RS A A e ABHIE T A K PH
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Tab. 1 Ecosystem emergy input / output of Beijing
Chuihu wetland

" VAGIAIE] "
/sej
1 A REIA
—Rt 5.01x10'"® 1 5010
— 0.99x10" 622 6.16
—FHK (#HE8)  2.25x10" 8888 20
—HIK(f%HE)  0.38x10" 15444 58.69
Bt 5094. 85
2 NARA: BEIR S AR
—RUE (IR 0.17x10" 3500 5.95
—K 2.64x10" 48000 126.72
Bt 132.67
3 Mg 1
— BB 3.31x10" 4700 155. 57
— IR (2E)  9.02x10" 4700 42394
ety 42549, 57
AGEA = I (IR S5 7 )
—ABMRS 2.91x10°  1.00x10" 291
—HE iR 1.22x10°  1.00x10" 122
—FHIF TAE 0.33x10°  1.00x10" 33
Bt 446
5 IKEE B
— A 2.86x10""  4.16x107 1189. 76
— VR 1.88x10" 4700 8.84
Mt 1198. 6
6 MK & CRRERDR D)
—KE 1.89x10"  1.03x10* 1946. 7

REH 20 A 291. 00x10" sej, 122. 00x 10" sej , 33. 00x
10" sej, Ehi1 446. 00x 10" sej, HR#EFE 1 K AKFHAE
(BGETHE, AR50 A A5 4 K IR IR R < W2
A7 07> A BR TR S TR HL K 8 > K A= sh i) > B A T
LD N R 92 X 2B W D U I £ 7 Vg < LT
iAW) B 45 BT R A R /N IUF AR IR R - 3 Ui A )
(B ST HIK & CREIRDR ) > 1028 > 10 HAF B > 17
TEshy , MPEIAAE ) (B2 ) (Y HA A= W 55 2415 BeAE
ZF0, B K8 (RRR PR ) + 028 IR MR A+ 17
Wesh Wy i BE M (3 300. 87 x 10" sej) /N T iR A 4

(W) HUBEME (42 394.00x 10" sej) , i FH b 5T 4
T M A= W) REAT G B8 1 1 108 0 G Dk Y LA, {H LR
T2 F FHRCRARMG,, A 2 10% , 158 B b 52 28 150 10 b 31
H B TRUEAE Y (B2 b G AR A PR YT 4 ) i 2R K
AN,

MR 1 B9 A vl 40, PR UTEAT ) (BE2S) AN
K & A RE AL T AT . TF IR e T2 W)
P WIRK TP AR A B H IR BE
SR Al SN AR RIS il TR v S5 40 5 0 AR
A B M K A SR AR I b S LR PR A
Y8 17173 )& 154 F, LAGRBET ] Rkl ] A e 1] A
MR &, FBRIE T A A T % N
14 243x10* cells/L, ARESET ] W53 TSR] A0
J R HBE T S TR N
B, R IIR O S 225 17 H 40 B 166 A, Hop Ak
HILHSJ 108 F, 4L H S8 F, MWEBADRE,
MRSMEF R R L, BYMERE SR, X 7S K
A SRR A Z 2R Y G 52, Ko g T
FE S AR A S 34 B (ER T HE SRS
SR GRS PRIOUES AN SR SIS S 6 R BRI RS
FKHEEE KRR /NKRGSE 28 Fh) , 8 FAbatii it
PEF A S 68 Fh (AT T 9 EE 5 AR 5 2 Kk
TSI K W GRS RS AL T R AR 12 Fh)
UEAb , SRR A0 A — B 51 A L [ B b
P p e g B A S AR ) L S A
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Impact Assessment of Natural Gas Pipeline Project on Biodiversity of
Wumengshan National Nature Reserve, Yunnan Province

XIE Kai-hong

(Forest Management Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650021, China)

Abstract: In order to accurately evaluate the effect of gas pipeline construction on biological diversity of
Wumengshan National Nature Reserve and its controllability, a comprehensive survey of the biodiversity
status has been made in this area. This paper mainly elaborated the effects assessment on landscape ( e-
cosystem ) , biomes (habitats) , species ( population) , the main protection objects and bio-safety. Evalu-
ation concluded that the impact of the proposed gas pipeline project on biodiversity in protected areas con-
sidered as “minor impact”, and suggestions to further optimize the actual construction program, to
strengthen biodiversity protection awareness training of construction workers, to employ ecological super-
vision, to restore local forest vegetation after the end of construction also have been proposed.

Key words: biodiversity; impact assessment; gas pipeline project; Wumengshan National Nature Re-

serve of Yunnan Province
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Ecotourism Environment Bearing Capacity of Yarlung Zangbo
Grand Canyon Scenic Spot

WANG Zhong-bin, YANG Xiao-lin, ZHANG Min, FAN Qing-mei
(College of Forest Resources and Environment, Tibet Agriculture and Animal Husbandry
College, Linzhi, Tibet 860000, China)

Abstract: Environmental capacity of the eco-tourism regulates tourism scale, it is essential to achieve a
healthy development for scenic spot. Taking Yarlung Zangbo Grand Canyon for study object, the tourism
environment capacity was divided into four branch index systems, including the tourism space environ-
ment capacity, the tourism ecological environment capacity, the tourism facility environment capacity and
the tourism social environment capacity. Tourism environment capacity of the Yarlung Zangbo Grand Can-
yon was evaluated by using those indexes. Results showed that daily ecotourism environment capacity was
2395 man-time, and monthly ecotourism environment capacity was 71850 man-times. Tourism space en-
vironment capacity was considered as main restriction factor for tourism development, and tourist amount
was extremely different along with the seasons. Finally, the specific control measures for ecotourism envi-
ronment capacity of scenic spot of Yarlung Zangbo Grand Canyon were put forward.

Key words: scenic spot of Yarlung Zangbo Grand Canyon; tourism ecological environment capacity ;
tourism space environment capacity ; ecological environment capacity ; tourism facility environment capac-

ity ; tourism social environment capacity
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Effectiveness Evaluation of Plantation Tending on Young
Betula alnoides Forest

DUAN Hong-rui', LU Jing®, ZHOU Chang-fu*"
(1. Forestry Bureau of Dehong Prefecture, Mangshi, Yunnan 678400, China; 2. Dehong Forestry Science
Research Institute, Ruili, Yunnan 678600, China; 3. Horticultural Research Institute of Hunan Academy of
Agricultural Science, Changsha 410125, China)

Abstract: To evaluate the effectiveness of accretion cutting on Betula alnoides plantations tending, a re-
search was processed on young Betula alnoides plantations with age of 5 years old, and planting density of
2m X 3m. After three year constantly accretion cutting, a survey on forest stand of sample plot, stand
structure, forest stand health, forest vegetation, etc. , has been carried out. Result showed that: accre-
tion cutting could increase volume of timber per each unit area both Betula alnoides and other auxiliary
trees; Accretion cutting would not change the biodiversity of plants in the plantations, but plantation
structure has been changed, the plant species in shrub layer and herb layer also been changed a little,
and the proportion of each level been changed greatly.

Key words: young Betula alnoides plantations; tending; accretion cutting; effectiveness analysis; biodi-

versity
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J& , BB A e A A g ke 19 v, 408 16 B 19
J& s AR ARARL (3 8@ 3 A, 15 Bl Jy 2 Jm B Fh
i 80. 0% ; 45 A MR A BB AR AL iR 2R A A
SN A AN R= DO L E 2 ) O A L
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Tab. 1 Forest tree growth status
ok W/ (B - hm™?) i /m Mgt/ cm ZEHR/ (m® - hm?)
) Ay
T CK T CK T CK T CK
H b 2011 1230 1113 8.9 8.4 7.6 6.9 79. 4 55.9
2012 1289 1191 9.8 9.1 9.2 8.3 134.3 93.8
2013 1308 1201 10.7 9.8 10. 4 9.7 190. 1 139.1
i Bl 2011 0 29 0.0 5.5 0.0 6.1 0.0 0.8
2012 48 39 4.5 5.2 5.4 6.3 0.8 1.1
2013 439 87 4.5 5.1 5.9 6.8 9.1 2.7
=2 FEEMBEENEYSEGE
Tab. 2 Community biodiversity of Betual alnoides
CK T
B4 2011 4F 2012 4 2013 4E 2011 4F 2012 4F 2013 4E
BMEL Anacardiaceae 1 1 1 1 1 1 1 1 - - - -
Eapes Asteraceae 4 4 3 3 3 3 2 2 2 2 2 2
BEE AL Athyriaceae 1 1 1 1 1 1 - - 1 1 1 1
MEARE Betulaceae 1 1 1 1 1 1 1 1 1 1 1 1
BER S Celastraceae 1 1 1 1 1 1 1 1 1 1 1 1
Gisra Cupressaceae 1 1 1 1 1 1 1 1 1 1 1 1
RS ER: Ericaceae 1 1 - - - - 1 1 - - - -
BB Gleicheniaceae 1 1 1 1 1 1 1 1 1 1 1 1
RARE Gramineae 3 3 3 3 3 3 2 2 3 3 3 3
BIEE Labiatae - - - - - - - - - - 1 1
R Lauraceae - - - - - - 1 1 - - - -
oA Leguminosae 2 2 1 1 1 1 2 2 - - - -
N S Magnoliaceae - - - - - - 1 1 - - - -
HPRE Melastomataceae 1 1 1 1 1 1 2 2 1 1 1 1
HEE Meliaceae 1 1 - - - - - - - - - -
Eay e Moraceae 1 1 1 1 1 1 1 1 1 1 1 1
M RERRL  Phyllanthaceae - - - - - - 1 1 - - - -
RKUEBREL  Pteridaceae 1 1 1 1 1 1 1 1 1 1 1 1
EHEA  Ranunculaceae 1 1 1 1 1 1 1 1 1 1 1 1
Rt Rosaceae 1 1 - - - - - - - - - =
PR} Rubiaceae 1 1 - - - - 1 1 1 1 1 1
LILZEHRE Theaceae 2 2 2 2 2 2 1 1 1 1 1 1
i Ulmaceae - - - - - - 1 1 1 1 1 1
L¥FERL  Verbenaceae 1 1 - - - - 1 1 1 1 1 1
ety 26 26 19 19 19 19 24 24 18 18 19 19
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3.2.2 MO BREH

PURGHEN TARZ IR S5 R BT, AT AR 23 R e R
2 ERBEHEAE 3 ADZER, TEREE RS,
TeARZ F LM PUREHE AZARFARST 3 DR AL,
AKJZF BRI = T BRI AR KRR
IR T EME R AR S R R SR
13 AR, WA 2 B 2 RHLE SRR
RS AL R BRoUAE IR SRR
9 MR B TETEE ARG h TR E PR A A2
ARFIAST 3 AP Fh AL, HEAR)Z T2t fit e . =it
FOARH T LR R RHE AR R KA
ERRA T R B S AR 14 DR
B, FAE R IO RHLRE SRER AR g AR
RiAHE it 5 RS SREE 101N
FEAl, TER SARMBE RS B ILKNTE , LT
it T2 — e H AT YRR B B, A R
PRI T 80— LB Fh B3 2%, An2 8 1 FIBR
SR ) R MR R MR ARZE, 5
HbPEE T A B BRAE R WO T AR B YRR AR S
AT R B A G S 6], 7E 7 R e S A HOCR o A SO
R HCR B, I AR SIE R, X2 AR
AR IR SR () R B S B T R AR

4 FithRE

4.1 &g

WL ESE 34X 5 a A TIRMEM T TR T,
AR T RSP RT 5 em BIHHE
BREL W s A A AR A e T X REAL B P R M A
FEXTHRIE N T 13.5 m®/hm?, SR JG B4R N, 45 —
AR R BRI AN T 40.5 m®/hm?, %5 = 4F 6k BR 5 hn
T 51 m’/hm?, M IR AESE B 15— L AR 50
SEFRAHAL, H B2 =4 KT 5 em (1456 Bl e 4
i, B T B X A b P Al B A B R ARG 3.4
fis, Zf LULEH LB AR S AR AR KB
R,

XTEE J5 VU R HE N TARRER I P& AR 53
TP FEIEAT A 5 2 B, A 15 S0t A K AR
Jith, PR3 HAE PRI AN L | 5% R B AT 22
FEPEARF 22 AR, UL B i it xh AN TR £
FEMEFP S B Z2 DR AETESR e R VE R . (R 7S
FAME N TR AE G, S AR A3 v ) FLA AR ) A 3K
AYAMEIVE R, NI 304 ) 2 R B AT 3

XA A (R R T 0 A, 25 SR I
RN XS IR G3 1 A ) Pl A B i A 5 ), (X AR 3

SEAVR LR BRI VE AR HE TR A2 A 3G I, T sk
AT UEARZFNRARZ I H
4.2 itig

T 4 S 2 7E [ 57 2010 4F S5 i ARG &
B TR = T 2, B T B B 0 R,
T H Bt 58 2K GB/T 15781—2009 #RAIL
AR, NGB R R, AT ER K,
X ARAER 2 (0 P52 R I BRXT FME G MRTE JA0T 1 X
FROAR B 2 BP0 Wa il v B 5 T H AR A A4 B A
8 A W, 9 K T R R VA A R G W (H
A A S k| R AR R 5 i

DB T, BIVE B 5 R o AR
(1 —ATF-B (B FESE B B P B AR50 B 1Y
HHRARAKE B, I 12 Sl A M A 5 7 1) BROMROR 5
W NZ B, P AE A I G T R ME N TR
B TR A R bR A3 AR K R )
HIAESE VR BT B BN 12 5% 1 AR AR AR A (8RR A
BB SRR TR K, A ERS Ah S Al
28 RE , A RECRIEARAR T &, JRA5 I AL B AR AR =20
25 ARV RS b W% LA I B AR LUK
Ap/NBE A BE BT, A —/NBE— T 5 FEH R &
I BB MM T W BRI

2) AW Iy T, RMOE A LIS R G,
JE—PAZE HER R A B K S HAER RS,
FEWEDN -, BRE G H AR R G A R AR I, 2 G e
ARMRA S AR AR B AT X E AR Y A4 KA
KL ZRARY Tl 2 BSR4 W0, T A1 R MK A ft B
RO, FRARTLEE 19 H A2 7 = A8 P AR A S
FTATESCE W b2 A W AR 2R
K RS BRI T AR A AR AR A (H A
PSS T ZRATE B W DU A 5 S Al 55, W — B
R PR AL FIPE R bR i, B BURMAE B -5 15
7 LRI BE M IR R BRI E L 0w, 2
BATLAGIA - R A BOR P 1 1 R 5 5
FEU 5 A LR X FR A M R DF i A flt 1
B BIASE R R X R 5 M R P AR AR AR S
JE A ] R AR A B 5T H AR AN 1)

S

(1] " A RGN E E R P W B R 0 1 22 L JR) . GB/T
15781—2009. ZRMILH AR S] /. dbmt, d EbRfE
Jit, 2009 1-4.

(2] #3Ce . ARG 4 2 M AR R AR B 25 & 3L 25 0 9T
[D]. dmfllBHE K2 ,2012.
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B A R AR TR
(LZW@EHLRARES 535, 20 BY

JREAT P HRONEK R, F E

650224; 2. K BN B, =8 K 674200,

B.EHAMNEHFR R EZAFA RN, =8 & 672500)

WE. EAMNE EAEM(]. sigillata D) FEFFBEP LT BRI, XPABTRFTHARL

£, FmEAA T EEFERARMAY FHFAE B

B ARERIT R ZBHFRR ERRMGEE EN

P AEMS A PR, PR SRR T R R AR AR,
SRR B AR AR BRI F A F R T AR HIBHEA

hE 43S .8792. 13;5722. 33 ERARIAAD . A XEHS.1671-3168(2014)06-0102-04

Selection of Superior J. sigillata D Variety, Shengshuang

ZHAO Ping', SHI Bin', LIU Jin-feng', XIONG Xin-wu’, XIONG Zhu-lan’, SU Wei-geng',
NIE Yan-li', LI Zi-jiang’
(1. Yunnan Provincial Forestry Technology Promotion Center, Kunming 650224, China; 2. Yongsheng County Foresiry

Bureau, Yongsheng, Yunnan 674200, China; 3. Yiangbi Walnut Research Station, Yunnan Academy of Forestry,
Yangbi, Yunnan 672500, China)

Abstract; Shengshuang, as a new walnut variety, was selected out from seedling populations of J. sigil-

lata D. This paper introduced the technical route of variety selection, and elaborated its selection and

breeding procedure, philology characteristics, phonological period, germination feature, economical

character, nutrition content, adaptability, stress resistance and so on. Furthermore, briefly described key

technical points of cultivation and breeding of J.

sigillata D, Shengshuang.

Key words: J. sigillata D of Shengshuang; superior variety; selection and breeding; breeding tech-

nique; cultivation technique

Kbk (Juglans Regia 1.) R —FhiE s ﬂ:ji?ﬁ“ﬂ

W EAR R SRR R fz:ﬁéilh[: Ur Kk e
HAEEMAY . &A% (Juglans s1g1Hata D) ®
ARKG DI A E BN A 3 000 247, 4
A 127 DR 110 ASEARE MG, TEH
A4 850 ~2 900 m, i 434 FiG4K 1 600 ~

W #s B H#A:2014-02-04.
HEEA BRI BHE I R0 B “ A Akt E

2 500 m BN EIRREAE KA . T o R R

(1) SR IR BT RN IR (1) A 55 A, AR A 2B 7 R 15

2 HARS N TR R BE I A T 45 X3k 2 3551

A A X SR a‘:f'rﬁﬂziij\:lzﬂ'ﬁﬂ’]ﬁﬂkﬁﬁ‘

WHEITT T RAFHEA, MR AR NS
BRI R R,

AR IEHE (WUH %5 : [ 2013]TQYNOB)

PEE B F(1973-) 55, NE DN, By TR, 32 bk R R 75 Rt A
BEEE NG R(1965-) , &, aFE R IERP TR, T2 NSERRARE T AL SR TR,
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1.1 EERAREL
PEH BRI 1 R,

[ sl st [ pwrac =] s ] sz |

AR E

| v \4—1 St f—] e e

B1 EERAREL
Fig. 1 Breeding technology route

1.2 EEL#E

1998 4FXF A48 A% Ak BE IR AT I 2, B VLT A4
e AT 200 4RI LB AT B TO M R A BT
20 M B BB, 2003 ~2011 4EXFREE 9 20 AN
KRR T e PR |, 285 [ 5B % ST L, A
e 3 MER MR, R RE N Z —,

P FE R A K P R i B R ] PN 25 25 L
PR MR 2 253 m, BRI Z, SR Bk (Juglans
sigillata D) BRI AAR S8R HURR PRI L5, 4
ARG Jog U Ui Rk, e e, 8 H
RIS FE ek 117 BB 35 d 24, S R
T, SIS RERERCHIERY 2. 4 1, LSRR 2~4
A, 232 A RABR 76. 8% , ER % 86. 2% , F-
W AR 2.7 A4, IR/ N4 Fel %1
Mo - SR, B A4l

2002 4 EEA TR A R ILEE F 240 BRI FE
R E  FRRRATHE 8 mx8 m 4> B E M T 4R L
SR FNESE 43 KGR T IoPE R A5
RIS HLZR 1A ESR 2 280 m, 43 /K IAFHHEER 2 600
m, SEAERT AR A 2 47 Rk R R b R A ATk
11 45(2009 4Fifid A MRS FIH E R R SR
FhIARE ) VEXT BE, 2005 4F TR 45 4L, 2007 ~ 2010 4
HEATHEBE , M E , 2007 4F (EAH S 4F) SEXIRE= 5
ke/ Pk ,2010 4F (EHE 8 4F) P 1 4.9 m, P31
#£16.6 cm, FHIEME 36 m®  SERE™ 7. 95 kg/#k,
RIS, ARILR SRS 8 H dha) s,
Iy /KA Rz 8 A A,

2008 4 FH 7R B b T R R AR K& 5098
PSRRI DA s bt 7 AT, 7R 55 % Rt o L £97)
11, AR B E 75 ~ 150 #k/hm® 2R, F T oM

FWMEAL , 54 5 BAE R /S BT AT
3 AR AR IR 5 KT, R
SREPUNPE, GRS S AR IR o DUAE KR 2
5.0 keg/MR, RS TAF, 8 H A ik, Lt B
Hah35 d,

2008 ~2012 AEF LM 3G A Hh A I i sl i i |
] 2 pg i o ol R il R A ELRPAE 4R X IR IR
A o MBI P R SRR £ B A AT, A K
DX AR 155 38 I PR B8, TE A B bR HLAg g s R
M H RSB R 37, LR SR . 2012
A O NERE T T 2 R A RO R o 23 5
2 RFIAE , RFigiS . = R-SC-JS-031-2012,

2 EEEYFEHER

2.1 HEYIFHEE

JVE FE B B A i | RS B ST, RIS KR, I e R
REURGR A s W KA [ B 108 /N 7~ 13 4 IR &
TERAE (025 B A 2~ 4 SRMERE, MR TR G 60, If:
K 15~20 em(F£ 1),
2.2 YEHA

MEFERZSE 3 A 10 H A K 28,3 A Al ek
¥r,3 A T RIMEAE T, I 11 d,8 A T HIR LK
211 H BAEM, PRk 11 57 ARk SRR
THE2),
2.3 ERKERIH

ek A R A, B SRR BT R T AR
17.0 cm, FIEHL 1.0 em, KA o0k J158 -1y
RRERh & 2.4 DRCR SEREUT S R R
eH 75. 0%, UATRZFRCES R 5 76.8% Ml
FREE RN 23.2% Db RSSO K
BERKAY Y 3.8% 54.6% 41.6% . JBEREE A
86.2% , IR AR 2.7 A, Hrp i B
25.0% FUH Y 33.6% 3 F 15 38.2%,4 15 3.2%,
IEHEH BT 3 AT IRZE R, 8 AFE T #™, TR &
1 200 kg/hm*(% 3) .
2.4 BREFEMEREEFRG

WEFEAZ A I S 8 R IRDE SR SR TR 5
W SRR, S, AT K, P 3,99 em,
WA 3. 42 em #5542 3. 24 em BIE 11.5 g, Bi%kh 87
A/kg, FHFEIE 0.81 mm, 17K 57.8%, & &
66.36% A B M, IR LE, FEFEEPE 2 05 1
RIF 4, EFR FREIERS,
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R1 MEZREYFEE
Tab. 1  Phytology features of J. sigillata D of Shengshuang

i x
B I N i
HEAE A8 HR [
IS H it AR ﬁi%[ i K R Y B kR HE YR Hi i RE
/cm /cm 7 - ¥ o /cm /9= /cm /cm /cm /cm /cm /cm /cm /mm
17 Oi 7; REEG, {%E 7~13 & 17.5 2~4 469 4.12 3.94 0.70 3.99 3.42 3.24 0.81

F2 MEZHIZES
Tab. 2 Phenology of J. sigillata D of Shengshuang A-H

HELE HE 7€

FOE  FET
WM RN dElMva WA WM RM O e

3.4 3.10 3.20 3.15 3.19 3.21 16 3.17 3.23 3.27 11 8.23 11.5

xR3 BEBMERERIME
Tab.3  Fruiting habits of J. sigillata D of Shengshuang

wior g ot B A R R R B AUR )
/% /% o 5 /% T Lt/ % /%
/B /%
FHH 2.7 P R

5.0 862 24 768 232 QML 2 3N 4R R P
25.0 33.6 38.2 3.2 3.8 54.6 41.6

F4 HEERMEFEIK
Tab. 4 Economic traits of J. sigillata D of Shengshuang

HR 1S
=& =&
oy MEOBE RE L AR R R0 U RECRCT RCOREE RE L bR
Y Jem /em  /em Y Jem  /em  /em /e /mm /(kg) /g o s R /%
WiBE  4.69 412 3.94 HEEJE 3.99 3.42 3.24 11.5 0.8] 87  6.65 HH oty EFoL 57.8
x5 HEZMEAREEZERSES=E
Tab.5 Nutrients ingredients of J. sigillata D of Shengshuang %
A FHAR LT 4k PR R TR R R TR V7 i a— MV PRTR HEmmE KRR
18.2 66. 36 - 5.88 2.14 20.74 63.81 7.24 0.20 -
2.5 BRI 900~ 1 100 mm, =10°C {& s FLE 4 000 ~ 5 000°C,

JH: 6 b Fh & N AR IR 10 ~ 15°C, AR R & PR 1 800~2 600 m L X FfAl, X + HET SRR
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PR ot o = M wk LT 2 B S L AR g
UL HEK R GBS R AR IR R g A KR
T 5 20, P B BT P R

2.6 NMARI=

SRS ST ATk ik e SOAR GEE L I YAN
HEPETFRIE 1200 kg/hm?, E 72 PEREL . HRUG 4
J& B AR TR AR EE SR R P R B, R, HR
S8 H ARG, H— B R R I SR U
11.5 g/*ﬁ,*ﬁﬁﬂ‘] 87 /I\/kg,ﬁ‘%g 0.81 mm, HA
K 57.8% , &l 66.36% , EHA & E N 18.2%;
PR Mtk , Sy B A~ 8 A SE 0, B Al
R B ARSI E.

VAR A=A B 7E 4K 2 000 ~2 500 m
X 38k & e T ik FE T AZ Bk 800 hm?, AFULA 250 £
Hot, MFizmAh EA R R S A
R RIS B 2E i R AR
PR RS P A S B A R R L X R
J'& , B AEH T A R RS,

3 BEEARER

3.1 BEERERLE

—MAE 1 AR R 2 AR, SRR T
ARBR L HCE T 2~5 CARIRZEHIE 5K,
3.2 BERTE

MG, 1 Ah A2 3 A Eaj ¥yl it
TriGgHE,
3.3 BEFRZE

R L ZF BRI A A I . R M
MRS IGAERIAE 1 A a) & 2 H R A), 2R AL 2 i
Jo R U S B 422 Tl AR 2R - A A AR RS
IR AL ™ 11 R AT R > R AR A B ML 1 R
WH., BWsEIE 1 AhaE3 A BAl,1~2a
A RN B S TR N IR R EUIIE  IG4 fe B
AHIREE .
3.4 HHEE
3.4.1 BREF. BRED

IR TR Je , SRR R B ghzE, 7 H
R A T A R 50~ 70 em B B AT A 6
AT REFAE B P 46, LB 1 A B 5 ks i
S49F
3.4.2 RERHEK

PR ARF IR LR, & 10~15 d M 5K
— UK, F 2RI D)y A [P R K

3.4.3 HERRRRE

TE 6~7 H i ARA A IE B V)it % 7t IR R, Bk
ZETE BRI, 7R EE A TR AR KT, R T R
Fe R AR BT BEBR R 3~4 1K,
3.4.4 mHREFE

AR 1% B ol B JEFEAR L 1 000 fi5V D&
HREEB, FHE A 3 750 ~4 500 kg/hm?”, T b5 1 HA AR JE
a3 FH 2. 5% IR ARG 500 FRRBIA 4 8 g | 4>
fafaEEm,

4 RIEEARER

4.1 EHbERF

Bk R IE BE AR YR 10 ~ 15°C, A RN
900~ 1 100 mm, = 10°C iF s B 4 000 ~5 000°C
T4 1 800~2 600 Hi X Fiff, 78 + 282 8 + 1
TR i e b g el AT
4.2 EtEREFNFGE

12 22 AR, FAE I 42 FAS K x B x
M 100 emx 100 ecmx(60~80) cm HIFPHIYE, El
AR R B 5 ik T, B SR 15~20 d #hK—
W FF s MR A
4.3 FHEFHFXFAKITEE

Ay AR (LA S I e, FLIL3RSE28 3
FEAN KA X3 AT 54 7 T b s SRy B R & T
B ML =MIERE, AR TR AR S 4 M=
IR VL R A B A B 25 5 8, — IR AT
A 7 mx8 m 2 6 mx8 m, %y 180~210 *%/hmz;%
e oA R VR BRIE 6~ 8 m, A7 EAR b 5 1T o, — ik
SR ER BT T AR VR
4.4 HEERE
4.4.1 ERAEH

FR A B A B S FAE R A7 T RIS
Y, TR AR E TR R E N 1.5~2
m; 1 JZ G T AR L3 b T B AT B A
1.2~1.5 m, XF TP, T PL 34 iA b | 34 45 ST
PIRRAR BTG B 1 T3 J2 T 5 i F T 155, T
I AN b SR 2 AT SR I AR TR AR
B AR DIE
4.4.2 fBKEE

A R AL 5 = AR T AR T SR AL , e B AR e A
AL 5~10 kg/m? - a, US4 1 ¥, 5~7
HIB A B2 AN 2~3 R, AR 1~3 kg, FEER
W By R T NS o 2R K I it SR HE R P et

(T#% 110 W)
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AEMAARFRBXZTFRUERMRRRIXE

PRI, RAF, EFH
(ZEAMLBREEARFRE, 28 BH 650224)

EE A LB R B A Fo by P AAP AR IR, AR B Z &N 35 ABAAEM R 2 E L
9atFRMEMB/TAESH, ZRET, FRAAESBREREZFHZXIZERF HALAF
FOREEFALRFTRS, KoM G AR ER A ERMRGIEE S 2 F A 0.52.0.60,
0.79.0.76.0.50, bt J4ZE ARS A ALK FIHME 5% 10% 30% L FREAHHRE Z N
HSAREN G JAZR MBRGFIHESFH A 6.55 m 12.82 cm 0. 063 m’, 4] ik 45 3% % 5 5] A
5.13% ,13.96% .29. 68% ; A A & o  Abé 4 5 & TAR-F ¥ 15%F 20% 2 FHPHRREE NS
MR ARG EWeeh-TF3H M5 3 4 0.355.2.32 cm, & F 4538 5 5 %) A 24.52% 21.95%, #
AR ZRFL L ATHAR AT AT RBERANAMNTE, A S RER A,

KW A FARM T R R R R ARSE

HESES:S791.41;9722.33  XEKIRIREE:A  XEHS:1671-3168(2014)06-0106-05
Selection of Half-sib Progeny Families of Cupressus torulosa

NIU Huan-qgiong, YUAN Gan-nian, LI Xue-xin
( Yunnan Forestry Vocational Technical College, Kunming 650224, China)

Abstract : In order to seletct excellent resource for wood producing or environmental conservation, the 9-
years-old progeny test trial which consisting of 35 half-sib progenies families of Cupressus torulosa was
studied. Results showed that the growth difference of each progenies families were significant which
means there were abundant genetic variation and breeding potential. The heritability of H, DBH, CD,
CD/H, V was0.52, 0.60, 0.79, 0.76, 0.50 respectively. A stand family mean of H, DBH, V was
over than 5%, 10%, 30% respectively to select good families for wood produce, then the mean value of
H, DBH, V of the 5 selected families was 6. 55m. 12.82cm, 0.063m’ respectively, while the genetic
gains will be 5. 13% |, 13.96% , 29. 68% respectively. Using a standard that family mean of CD/H , CD
was over than 15%, 20% respectively to select good families for environmental conservation, then the
mean value of CD/H , CD of the 5 selected families was 0. 355, 2. 32 cm respectively, while the genet-
ic gains will be 24.52% . 21. 95% respectively. To produce fine seeds for forestry industry, it suggested
building grafted seed orchard by plus trees of selected families.

Key words: Cupressus torulosa; progeny test trial; genetic gain; fine progenies families selection

AT ( Cupressus torulosa D. Don) X 24 & Hh i AL FARME SR m 15 20 % m, AL R AR E

W75 B #5:2014-03-19.
EETB . =1 2003 R T2 o m bl Bl B AR 24 e K b bel 2= mafs B SR A 2 F S i H
EE BT A M (1968-) , %, =Rkl R -1, @27 . WHMAEEF W2 SR TAE, Email:nhq68@ 126. com



E3H

413, & ARAAFRREXEZFRUER MR RFEE - 107 -

EB AT VL CH S o DUAT AR 2 000~2 800 m
T HAly , AN PE JETHIR B EE LR AN TR [ = e A
Bl oA, FEAEIL S 28° ~ 320, 20 A X AE K
12~22°C A FFEK R 650~ 1 600 mm, LATERRIE T4
JE R - AR AT R P
RESuamt Y R A KA X AR KR R,
P38 B, B4R R S T, TR A, R R A
Wl

20 thed 70 AR LUS, o DU 5 0N A5 H T
R Fh, ER TR 7 a AR 2.23 m, i
£ 4.56 cm, iz Fo[F) S7 M 2% A4 19 B b ERA RO
SRR IR R o B RE R TR R Bk 3~
5 AR MR R MR A T VE R L 10 a AR YK
U B R TR B T A b X R L b
T BTG MR, SR LT R R, BRIk o
T A AR P 37 B MR AT 7 XU Ao, (L3 A ek R Ty
AT A AIF 58 e /0 AN UL 7 ZE 45 FF J 1 AR A ok 2 F
G RSO IE B X 5k Ok F = R4S ML X Y
35 MR R R 9 a Az AT 10 E MK, LA
MR AR R R, S FR PG 0l X A Bk v B |
AT MR R | B XU BOACES 3 S PR AR R Y
MRAF BT

1 SEIGHuEER

1.1 BAEHG

SIS A T 2 e A R T i B B b e A
HUFR AT B AL 1020417, 645 25°05", J@ AL 7 2=
WS, AEHR 14C, 1 A &% A, s
=7.2°C;7 HoAEH, HIRHR 19.7°C, Wt
ik 33°C . #IFei 12 Arha), Z56012 Ada),
FEi 222 d 224y, HIRESEIZY 1900 h, 34 1% W
1 003.6 mm, FEM EZEPE6~9 A, ZHFILWT
B OWRN 1800~1 850 m , A1 KA i, =4k 1]
Vb, AR, R,
1.2 iRXoe w4

FHCFAF- AR 5 PR AR 2005 4F 3 HIEFE T,
2006 4F 7 H FHZS 25 M e AE , R 58 2 BEAL X 41056
Wit BR/NX 30 NEE L RATEEN 2 mx2.5 m,
SEIG AR K F 2 B A [A) DX 2 T B Y 35
WRAER , KRG WK 3, BRE R 28~ 35 5 KA
VYRR B AR R SRR, FLAth ¢ R AT /2 20 42 80~
90 AEAR M TGS | R 155 114, 20 45 51 19 T8 78 i ¥
)37 ~47 5 R AEAR EILE B 48 ~51 5 SR AE
oI TR 51~53 5k AE PR E B Y 54 ~59

Sk HE PR B E 60~63 5, ok HE P AMKE
1) 64 5 R FHEARIIR B 65~68 5
1.3 HARAE

2013 4F 10 H XHZ 9 a A= AR 7400 5 Atk
177 BRI A WA SRR & Wi diE BT
o SR BT LB BOE AR B, B R gt
A 7R A — R SR TR R A v B | B XU BT
IR, SR T e v b (e /AR R ) 3X — 8 AR T
VAL B 2R Ak B KUMOBRA R BT 955

WA LS R SPSS(V16. 0) it ikt , %
glm SRR IEATH Z 00, 4S8 sk AT
B BIRERAEER SR DT A K, BRI S
RERBHZER KON 3] 10 RZ) | A X Fif
TR EL X R R AT 0T

2 BRENH

2.1 BHBHAEHRRETFRAUWEKRERRSE

N HEBGZ AN E AR i A SR A AR
ek i LU T A A A RRAE , T S ARk A R AL Y
AR RE(R 1),

&1 EMFRUERERST
Tab. 1  Growth analysis of progency test trial on

Cupressus Torulosa

T 27 Sk ol SN R YN
B &/ m 5.96 5.70 6.95 4. 605
W42/ em 10. 40 9.70 13. 266 10.793
SR/ m 1.82 9. 60 2.703 1.493

LR/ AR 0.27 11.68 0.76 0.211
M/ m? 0.04 25.07 0. 50 0.017

T A% 9 a AR T AR AR
PR i MaAe et et b SRR B R AR
53514 5.96 m 10.4 cm 1. 82 m.0.27.0.04 m*,
BRARBAW N 5.7%.9.7% . 9.6% ., 11.68% .
25.07% , MaA2 i 728 S R A LR & R, X 5 A G 9E
SESR—3Y UL R A e R T, I Ik P A
N 222 18 g ey L AR A R A S K X5 %
2 WiFs kR N E IR %,
2.2 ERERMRE

9 a AL 35 A~ & AN ROT 22 43 B L
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Tab.2  Growth analysis of progency test trial on 9a old

Cupressus Torulosa

Molk AR PO A
T ]
FHEN
¥ 2035091 777 2.619

Al 5 F Sig.

185. 061 34 5.443 2,078 " 0.000

61.525 29 2.122 0.751

BT 2280.734 840

Motz KRE 1901. 345 34 55.922 2.515** 0.000
FREMN  381.510 29 13.156 0. 958
R 17274.290 777 22.232

BT 19580.770 840

SR KRN
RHEWM
% 498.500 777 0.642

101. 664 34 2.99  4.661" " 0.000
39.259 29 1. 354 0. 001

HBAH 639.679 840

et FFRME O 3.220 34 0.095 4.199** 0.000
KRN 1444 29 0.050 0. 000
WE 17.523 777 0.023
S 22. 086 840

BEE RKRE O 0.141 34 0.004 1.916** 0.001

HR EHEN  0.042 29 0. 001 0. 909
w7 1. 688 777 0.002

A 1. 869 840

M2 AIE 9 a A AT AR E Ak 35 5
R R A2 el AR e e LA A — 2
A His 8 0 KT, LR KR ERRAE T
A,

THEACH JEOR 45 R 08 35 A% T, S5 K1 Sy o Wi
0.79, Hk 2 d i 1t 0. 76, W i Made b LAY 5%
F143 31K 0. 52.0. 60 0. 50, ERJE T ik i 1k 4%, F2 B
it N T B AR BE S 45 5 1K
2.3 MERRRIERE

SETFRAOFE IR Bl SR A0 55 £ 0 T 0 i
KR Haie BR 3 AR RRE A M ML R R &R
PERERGFE RS 5 LA EL I e R Sk 128 4% B 4 A Ak
BWIRRR(FE3) .

ME3ATUFE, 2R 35 MEEP, WE
B BB 13,1616 D5 FfE i BEARE 44,
(ERZ AN ilTE: S 1 O NS =y W Y s e S N
JHEL MR, %% HEinE, IR & A
AR50 3 BEAACE- 34 5% 10% ,30% Fp o o 1E
FECA A B T 58 5, W ZE &R 49 53 .55.,47 .37 3£ 5
T VN VN T &Y= N E ROl
4 6.55m ,12. 82cm 0. 063 m*, £ % 18 1% 14 25 43
B 5.13% 13.96% .29. 68% . % % 39 M9 12 F
BN T REAR 23, 13% 11 43. 73% , {5 H H A 5
HEWRAA 2. 99% T A A,

5k LA i A AR 4 M 06 &R, X ROk el e L
S SEE R AR 7= 19 EO AL, et AR s ), L ER B3k
AKX, HEGEMRZH T LB A KITE
WS DARE AR M 2 B 24> B KL [T i, 4 LA 28 A%
5 , R R Ge e K A AL R, R A KR
R R AR , P FH e = E AR R A N
Bl MR R AT

MFE 3 AT, 504 16,20 K R
L i e R o AT S4B, 2 1 3 e vy L o e R A
SR E A, FE M LA eE 2 HE A el 1 43 3] v T AR 1
15% 1 20% R B 4F MR R PR IE, K & 50,44
39.64 .55 5 MR R A, AER R 5 L i
(- 2E A3 50 K 0. 355 .2, 32 em, Al AL 19 45 0
Wk 24.52% 21.95% .,

3 Fit5iTie
3.1 &it

1) SEER M2 B R 35 S A AR R R 9 a
AR TR DU T AR AR = A et e e L | B
MRS R AR 2 H 53510 5.96 m,10.4 cm | 1. 82
m 0.27.0.04 m’, 2B 5 ZE 50 R 5.7%.9. 7% .
99. 6% 11. 68% .25. 07% , 4% % % 8] 4 725 01 Jifg 72 4B
FEE—E AR S A K 22 SR B 25K X b R
RAMBERAT T T 34k,

2) P P R AR A MR A 1 T A A A
K225, B Bds el ek e b | kb R ds
1% J3 4350k 0. 52..0. 60 .0. 79 .0. 76 0. 50, #BJ&@ T %
JE AL B IR,

3) LASERE K FH A AR BT 98 05 A B A%, SR A
e M AR R S AR (E 5% . 10% ,30%
Sk BEARUE A ES AR AR R MR
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Tab. 3  Selected excellent families for wood produce and environmental conservation
FAMROE R R e d B fropk O R 8 R s
RIS H{E RTHU I % FEFHE RTHMA1/ %
Wir/m MR /em FE/m? 5 Mtz R diE/m L T e 5 L
49 6.59 13.27 0. 062 10. 56 27.56 56. 34 50 2.70 0. 440 48.76 63.93
53 6.42 13.02 0. 066 7.71 25.18 66. 43 67 1.85 0. 361 1.87 34.50
39 6. 14 12. 81 0. 057 2.99 23.13 43.73 44 2.18 0. 360 19.92 34.13
55 6.53 12. 81 0.079 9.54 23.13 99. 21 39 2.24 0. 340 23.28 26. 68
47 6.51 12.79 0. 054 9.24 22.97 36. 17 45 1.95 0.338 7.37 25.93
37 6. 69 12.22 0. 055 12.29 17.53 38.69 42 2.06 0.327 13.26 21.83
44 5.97 11. 80 0. 045 0.09 13.48 13.47 48 2.06 0.323 13. 15 20. 34
48 5.74 11.59 0. 049 -3.70 11. 41 23.56 64 2.26 0.318 24.49 18.48
46 6.95 11.40 0. 046 16. 65 9. 64 15.99 55 2.23 0.317 22.45 18. 11
41 5.81 11.28 0. 044 -2.51 8.46 10. 95 38 2.02 0.310 10. 95 15. 50
64 6. 68 11.02 0.039 12.10 5.91 -1. 66 65 1.96 0.307 7.70 14. 38
65 5.84 11. 00 0. 046 -1.97 5. 81 15.99 41 1. 96 0.302 7.87 12.52
38 5.77 10. 86 0. 034 -3.28 4.38 -14.27 47 2.16 0.298 18.77 11.03
28 5.93 10. 74 0.037 -0.53 3.26 -6.70 53 2.08 0.289 14.58 7.68
31 6. 05 10. 57 0.039 1.57 1.63 -1.66 68 1.98 0.284 9.08 5.81
58 6.31 10. 53 0. 039 5.86 1.28 -1.66 61 1.85 0.283 1.70 5.44
45 5.32 10. 29 0.036 -10.75 -1.09 -9.22 46 2.15 0.272 18.27 1.34
68 6.20 10. 29 0.041 3.97 -1.11 3.39 37 1.98 0.260 8.69 -3.13
54 6. 49 10. 25 0. 047 8.83 -1.47 18.52 58 1.95 0.257 7.04 -4.25
50 5.96 10. 17 0.037 0. 06 -2.24 -6.70 49 2.03 0.253 11.50 -5.74
36 5.79 10. 10 0. 036 -2.91 -2.89 -9.22 59 1. 66 0.248
29 5. 67 9.98 0.033 -4.89 -4. 06 -16.79 57 1.65 0.247
42 5.56 9.90 0.033 -6.69 -4.86 -16.79 56 1.62 0.245
61 5.98 9.84 0.032 0.33 =-5.41 -19.31 36 1. 63 0.237
62 6.24 9.77 0.033 4.74 -6.09 -16.79 63 1.63 0.233
51 6.12 8.97 0.034 2.74 -13.71 -14.27 62 1.70 0.230
57 5. 64 8.94 0. 030 51 1. 64 0.227
63 5.75 8.87 0.027 35 1.25 0.225
52 5.80 8.84 0.033 52 1.57 0.220
34 5.05 8. 69 0.024 28 1.49 0.211
30 5.70 8.68 0.023 29 1.30 0. 198
56 5.77 8.55 0. 035 54 1.40 0.177
59 5.82 8.47 0.022 34 1.15 0. 169
35 4.61 7.93 0.017 31 1. 16 0. 149
67 5.22 7.80 0. 024 30 1.13 0. 139
ARG 5.9 10. 40 0. 040 1.82 0.268
i) 0.52 0. 60 0. 500 0.79 0.76
ABERFEVH 6.5 12.82 0. 063 2.32 0.355
A 5.13 13.96 29. 68 21.95 24.520

a2/ %
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BIE A 91K 6. 55 m 12. 82 em 0. 063 m®, {55 1%
A5 IN 5. 13% (13.96% \29. 68% , B4 H K1)
R E R W E I B T 10 a Az 530 A AR
AR (W& 5.92 m, M2 5.65 cm, & IE 1. 66
m) Le] 5

4) LABEREOL B B P R0 ot 52 05k H bR, R &
e FE AR I 43 300 v T REARSF- 34 159% 1 20% R i 4%
B, T AERY 5 NS ZR I L et 1734946 53 5
40.355.2.32 em, Al AL 45 5300 R 24. 52%
21.95% ., AL 45 = 55 12 00 S MR W R e R b st
& 1581k 0.79 0. 76 KRB,

3.2 itig

1) AS[ER A B bt B b e 18 2R AN [R] Jor
SE IR IE AN , ACHIFSE PR B SR A% B A AR
= MR MRS BRI IR HE
ZES W QAT E AN [ bR A T R AR B B
PR R M MR R | BT Z o — B IRARISE .
>R FH 768 155 AR SRy 5 7 MRS o 6 2% 4 8 oA DA G
FRAE , XoF TR B A e e AR A R — 2
Wi,

2) NEEH R R X RMRIEE, 37,39,
44 47 Sk ATEPEER T, 49 .50 & HE AR AL, 53 kA
511,55 >k B IR, 64 K HAM, 5040 T = rAS A 1Y)
DX, 3 AT B R 45 58 2R SR A BB R 2 1t
80,90 AT I ABISIMIA T, 1A B I 1 XIS 5
A R R R A0 T 455 R IX

3) A — B 5~ 7 AEFRTFUR G S, 45 50 K HL
KRG TR Y 8 H TR WO T T
I RSN HGE (U2 A TE 6.7 H A 4Tid
HARRNT A 64. 3%, Ko Ub M MAHT 7 58 A A G

(L% 105 W)
IR , it 3B A A R R it it 56 IR g IS A R
ANAET 30 em, BEAFER AN,

S
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ERAHTmMERM—ZEZX1SHIEE

REE N B IR ELRE,EERS
(L EABEFEMFART, =8 B 678300;2. K EM L A, =8 £K 678300;
3R AR A B3k, =H BEFE 678000)

FEE . AR 15 RE L AR RS P RFRARIFAEIE I, 2 3 F R AR XL F o R Lk
FoouAt, HARZ KA EMPR, Sh M BB K L L FH K8 em, AE 1.0 cm, LA 5 454
THk41.4% , B 8T FE 1.80 kg/m”, A AR BGRENE HIFRRRBE, 5ER BRI,
B FAIEIR 15 d,vH e K 5 d, 2012 F 12 ABid EH AMARANFTEENLINT, 44
ARELIF2013F 12A %1 5= 4R LTEEEDHRAAFEMRELINTATARYL
AT AT,

KEEW E WA RA TSR AR L 5L

FE 53 S 8759, 82,;5722. 33 XEARIRE A XEHS1671-3168(2014)06-0111-03

Breeding of Longzi NO 1, The New and Improved Variety of
Dendrobium devonianum

ZHAO Ju-run', LIU Yong’, JIANG Xi-lin’, ZHOU Ying®, LIN Qian*, HUANG Jia-cong’
(1. Longling Research Institution of Dendrobium, Longling, Yunnan678300, China; 2. Longling Forestry Bureau,
Longling, Yunnan 678300, China; 3. Baoshan City Forestry Technology Extension Station, Longyang, Yunnan 678000, China)

Abstract : Longzi NO1 is selected from superior strains of Dendrobium cultivated after three years regional
cultivation experiment of clonal varieties proliferation. Its root system is thriving, thick and long with
slightly fresh fleshy; the average length of fresh stems is 88 cm, diameter is 1. Ocm; polysaccharides con-
tent is up to 41. 4%, the top yield is up tol. 80kg/m’; Compared with traditional varieties, it has strong
cold resistance, drought resistance and disease resistance, which could delay budding time and leaf func-
tion approximately 15 d and 5 d. It was named Longzi NO 1 in December 2012 by Yunnan Forest Seed
Approval Committee ; and was also identified as new gardening plant varieties in December 2013 by regis-
tration office of new plant varieties, Yunnan Forestry Department.

Key words: Dendrobium devonianum ; improved variety ; new varieties; Longzi NO1; breeding

Wi A1 5 Dendrobium devonianum Paxt. ) , X 44 ZER A AR E A, ERVEENER, b gt
LR AR KEE S LB A e 24 S ARRY), i BACHIF Y & B, HGT i g A A R i

%5 B #A:2014-02-08.

HEEWB: 2mA % 11 AR AA 55642 (2011C1109)

EE T B (1977-) , &0, m R, TR, EEAFAMEEMN T AP P RIS H AR5 54 TAE, Email:1015814902@ qq. com
BISEE B (1966-) 5, m BB A IERS TR, FENF LM AR 54 T4,
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TR, TR RIEIZ, 5 3005 A R A 5
TR T S T 7 G 28, N AR Bs 0 e A fit ™
ai A RN T 55 B R R AR, ek B R R s
PRV b=l Ak AR 1T B M IX, 2013 4F 42 LAk B 1w
TR 468.6 5 m*, (4 [ AR ARRR B TR 70%
PLEN S SB—m, TR AL, R E
TAEH G , b B0 A k™ b i bl 35 o R ol
R, RO WA WA R0 L, Nk, T
2005 TRV RA it R R B AR, DU e o 3
Wl B R R A S A

1 EE&iT

2004 4 F A ARG R H R B — A K
AR 2R TR AR Rt R B S AL A R
IRBE 0 V7 A A SR R B bR (48 o 55 e R A5 A
fith) o 2005 4, I FH 55 Je K AL 7 A bk 25 4k H
FI4 BRE 7 1451 ;2010 4F 3 H %2012 410 A, H)
FHESFEFFR I A e b LGRS W3 b 2 28 1 T
JREEE 4R 204k AR 15 R 56, X 56 b b B AV A AR &
98°47'01", AL 45 24°24' 42" #F3K 1 570 m; R
15.9°C AE R i 1 450 mm, TEFEW] 237 d, X5
FIGFHEAH 1000 m®, % A5 % B R 50 #k/m?, Hit
FEMH 50 000 # 5 LAFH [RIAR 3 AR ) 5 B2 R AL 5 A i
(REGER B b T ) AR R X BR 4 3 AR IR 56 Sk
K g SRR B 58 2 K AE e A R TR = i R
GrHtk Bos e B it 2 i S e b B AR T X
HE;2012 4F 12 Al A MOR R A A e & 51 4
E RS RAE A ik 4 N B % 1 5 (= R-SC
-DD-063-2012) ;2013 4E 12 A , o 1 S¥amE
AT e 2SR A8 i A R B I A s I 2
FEAIHT Tl (= BRIEFEDHTE 56 20130038 5)

2 FEMER

2.1 BV

WRZR KK, TTFMAIRZ 50 R BATE K
7, K 10~25 em, ZEMABT, K 35~105 em, ZEHYK
S HA KR RIE L, B2 0.7~ 1.1 cm, F7HIK
2~3 e 25 57 5 T A0 TR0 ) 45 4T R AT A%
gr, AR, A HAE TR IR AR, K
4~8 cm, T 1.0~2.3 cm, TR, FE5 202509
B, AW 4~5 H, BRI HEEA, B EA 1~2
Al A EFEAG TS A, BRI a IR
I, K2 2.5 cm, 5629 0.9 cm, Joima s ; 2 5

R RN R NI NI (S S Y SR P i
B, KA 0.4 em; £ S 7[R 6, 008, %A
Wrint 75 s FE e 60, BT RS 52 20 6, v s LA M) 2L 5%
A, R, K2 2.5 em, FEFYCHR I,
NG RE A58, BIHEAAES; SR ML R 14
BEKEH A6, K24 0.3 em; TR A6, R
HEIE , ot 111, %25 A 40 7L 52, il o il 2% B #5561
B, BRI AR, K 2. 5~4 cm, PIERRAE,
TR R R, R R A5, R/ an
R K E
2.2 FEZFHERK

fief 5 PR 5T, S, D FLAK P 4K 88 em
HA 1.0 cm, 7 1.6 kg/m*, BEZE A IS =
Eik 41 4%(FE 1),

®1 REI1ISEFEEEFUER

Tab. 1 Major economic traits of Longzi NO 1 stem

. PR ESSES MR FfptE b

w /(kg+m?)  /em /em /%
15 1. 60 88 1.0 41.4

POt 0.85 69 0.7 35.8

2.3 BHFERKEN

1 a A= BEHH B BUE TR A7 22N 98% , B ik 4 B AL
2, Ptk 35.6 em, fif 25724 542 0. 80 cm, 7 i
0.50 kg/m’ , BEZEHIM /15 B, K 4.6 cm, 1T
F& 0. 16 cm, HIREW 210 d;2 a A& EF H FAEAR AT
IR 99% , BRI RIEL 4, F-HIBk R 80. 5 em , BEZEF
BIE42 0.95 em, 77 1.50 kg/m*, 5525 H it i 46
R K 6.2 em, 58 0. 22 cm, MFIIREH 220
d;3 a A= A FPAE DR AT 63K 99% , B AR S AEK S,
IR 95.8 em, BEZE I H AR 1.05 em, i
1. 80 kg/m?*, 2L ELit H- 50 H, 144 7. 8 em, 1Y
$& 0.30 em, MHINHEW] 225 d(% 2) .,
2.4 YIREA

o215 1~3 A LA RIRE,3 A= 4
A ajgzr,4~5 HEE 5 H Mz 8 H ik
AR ,9~10 ARELMA11~12 AZXE TRz, 5
Xof FE R R, B 2R IR 24 15 d, P e I A
5d,
2.5 MK

AL 3 AR UM 45 R R R 1 S HEHARK
SRVBUIENE BT FE Kbt  HRER B AR

®2 RE1SHEFERKEY
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Tab.2 Germination characteristics of Longzi NO 1

T2 1 5 X} B
W H
lafk 2atk 3ak lakk 2at 3ak
1R/ % 98 99 99 95 96 95
Rk AR E 2 4 5 2 2 3
SRR R/ em 35.6 80.5 95.8 25.8 60.6 75.4

it 25 -2 H A2/ em 0.80 0.95 1.05 0.60 0.75 0.85
i/ (kg e m?) 0.50 1.50 1.80 0.25 0.80 1.00

HEAMRB/R 1S 46 50 14 40 45
4K/ cm 4.6 6.2 7.8 4.4 5.8 7.0
3458/ em 0.16 0.22 0.30 0.14 0.22 0.28
B/ d 210 220 225 210 215 220

ZETE IR R R SO G 8 EOh 0, T X EEE I 2 0 R
M 53% IR KRN 66% KR8 25 R KR R
H 65% .,
2.6 LR

AT SR A4 5 2F B 4l 35 45 TovE B0 O vk AT
Bh, G B W A S iAo iz N A
FHAEE B EAE 11~ 12 A, BEHUE KA o &
FRYEEZESE R PG R HA) O ks 255508 R
K BT E N TR A IR AR, S e
TR, WL 2E DURR N DA BE 2~ 3 W DI B sl AHE T 1
FRILT Y WG, R F i i 25

3 BERAER

3.1 ERESREE

SR AR 1~2 em K/ FE 46 R
KB FATK 60:25:10:5 Y H A e il ME X | 565 78
et TR 22 T R B50A BT b v BE I 7 . K0
B A 3847 1) 5 T A A R R BRI R L B4 S
em, A] PR TR A
3.2 EEMB . BEREBRES

3ATHIZE 4 AT RGEM, EAH% R 40~
50 #k/m’, SERLHET, FH 75% F 33 A 0T R 5
1 000 AW WA 5~10 min J, BUH T 7K 5
S
3.3 1E#EE

T BRI [ ZEAE P ), PRk
(IR B2 AR T I, SR 5 He AR /N 8 em TR

10 em KH 12 em, AR S04 1 151 248 PRIy
B E R R E L 5 em BYFETR, #K 5 W% 5
Ko D7k KRR BAR PR B 1 — R AR
410 em ZEAT BRI, AR R FAEAR Y 273, ABR
AR [EEGE S AR TG B R, RS
M55 K .
3.4 Kk

PR AR B RFEATIE 20 em 43 W4T, FipE AL
P AP ET AR 2R [ 2545 e BE /NI 8 em,
10 em KT 12 em [8 58 5 AR P 38 o A AR
(1) 2/3 (R N LR BVAIR , #Ja i 55 16K
3.5 BEKERE
3.5.1 #AHIAE

B 2E S PR FAR SRR IAE AR Bz
SR A HEIX AT 1 et
3.5.2 BB

AR AT TR K 3 f5 Mt A K IR 5
K 2 A5, SR KN EK 0. 1~0. 15 kg/m’,
3.5.3 R E

RN BB AT N T RRRE
3.6 RYCK M 4bE

SRMCEAE 11~ 12 H B 05 KA 45 3 B oK Bk At
HEAT, AECRUN I AR 25 i BRI, 25
ZRWCTE R R A AR A AR R (S SR
AR ZEAR (PR AR 5 RIS, T2 3830 2L |
15 em 7247 45 RWIIRIL . RIS 38 B AE Rk B IR -
IngE A R EAEMRL, AR RE

4 ZE5FH

T 58 1 S B SR B S, AR i
SMDH B i AR A i S B P
PESR . IEEIEIE 1400~2 100 m, AEHIR 15~21°C
AERETH B2l 1 400 ~ 2 000 mm, = 10°C 4F FH & 78
4 000°C LA |- 1ty b X fAd

S

(1] BN, R B EER, 5 . BRI L A4 Y2
P R I A TR R AR H ()] P A AR B PR R, 2012,
11(25) :511-513.

[2] FhKE Gk, B KYE 55 . ViR MR I ik A&
HAtE 58 )], WZESME,2012(5) :46-49.
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T A R B A R HE BE A0 B M

R %, REH /K, RS, FiaiE
(WRERAFREFR, TR AZ 860000)

HE . 2 £ M (Sophora moorcrofiiana) ¥ —iL A" R RARK G B RFR, ATEEZTH
EAF FA,2012 F 11 A RFBFAZFL LI F 10 Fay & AREAZ T XM AR 3 HTFE
#%(0 cm 10 em 20 cm) AP AMH E FAHA KR A DTG Hra, EREW. HEHITMAKE D
B9 HE A A 20 em FE>10 em FESO em FEEANAFAGERK(KE KEE)0 em FE>10 em -FE
>20cm FE, AHETMAKEDGHES A 10em FES>Oem FEFA20 em FH, BB AR
AT R S FE DR AIER®E 10 cm FE,

KR AAM, FEZE;RHERZ AT

RE S HES:9792.26;5750.3  XEAFRIRAS: A XEHHS:1671-3168(2014)06-0114-03
Effects of Flat Stubble Height on Sprout Tillers of Sophora moorcroftiana

NI Zhen, ZHAO Ken-tian, YANG Xiao-lin, SUOLANG La-cuo, XIN Fu-mei
(Agricultural and Animal Husbandry College, Tibet University, Linzhi, Tibet 860000, China)

Abstract : Sophora moorcrofiiana is a traditional firewood of Tibetan peasants and herdsmen along the re-
gion of the “one river and two streams”. In order to obtain a high efficiency of the fuel-wood forest, ex-
perimental field has been set up since Nov 2012 in Sophora moorcroftiana forest of ten year old, North
mountain of Lhasa Tibet, and the influence of three stumps in the height of Ocm, 10cm, 20cm on the
sprout tillers of the Sophora moorcroftiana, regeneration of sprout and the amount of biomass also have
been studied. The result shows; the amount of the sprout tillers is followed as 20cm stump>10cm stump
>0cm stump. The length and basal diameter of a singular sprout is Ocm stump > 10cm stump >20cm
stump. The order of the biomass is 10cm stump>0cm stump or 20cm stump. To get more new fuel, the a-
bovelOcm height of flat stubble is recommended.

Key words: Sophora moorcrofiiana ; height of flat stump; number of sprout tillers; biomass

A= 48 ( Sophora moorcrofiiana) X 24 “VUAR F WgHK 4 400 m DLF (9 1L 35 | B Bl 907 328 e A2 70 b
7 A AERET CRIBET EUEON R, RVERELE 1T R BT M P A R R A
SRR GRS 2 A SR AR REAR, AR 2 — A EREARKE Y K SRR e, Rl
WP I DU SRR Y2 RS R RE SR FLORE, TRk, BT
AT THESG AR VLR e PRI AR R A E RSO REUT B E R i, 1R AL D AR ARV AR B Y

s HH#5.2013-12-26.

EEWA ARG R E K E S E IR ( LVEC-2012k{07) ,

YEH BT 8 B (1989-) 4, PUsHI B A, Bl 058A: . W97 ] ARMES & . Email :454313462@ qq. com
BIEES BRI (1963-) 5 BRITH I B2, TENFHRMAT 5HMERFTIE,
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WAL, A Ja AR LAl anfaf oy 2R 2078 4 2R
WOLEREHE N | (A SR A AL ] Ay
DR IR AL, R, S A S b A M R BF 5 T A
FA IO E 8L Z e PURE VD GRAELEE
B A DA ML bR S & AR
RS, i R WL WA SCHAE AR SCFE BT 7 v S
XS AMEBBE RN, B 78 O F R0 A M T R PR 2
B ROR AR B E B S,

1 iX5eih B AAS M

PEEERLEE AL IL 3T 10 4 A9ED A BLHE A\ i 5
Mo, H I FR AR BR A 91°05" ~91°50"E 299417 ~30°00’
N, 4K 3 681~3 717 m, iSRS R R UL RURS . %
b Ay v BT R X T R AR IR 7. 4°C, TR
Z=0 AR KB 400 ~ 500 mm, K FEEFTE 6
~8 J, THEEE 1.5~ 10, JCFE M 133 d, 24F H R[]
3000 h Db, M 1 A L b A B

2 RETTE

2012 4% 11 F 90, 76 3050 b Bl B 1E BUR /N 5]
AP EMELIE A HEAT 2, P i B 3 Rl b 2. 0
em “FFE(A) 510 em “FF#(B) 520 em “FHE(C) . 5
AMEER S N, TR 10 H FRIRMAEME RS RS,
BN BEPETE RN 2110 5 AR5, A B
R BT BERR I | TR RS A 5 )
ke AR S AE Y T, B BER T Excel
BORGHH4F SPSS 19. 0 #E1T,

3 BRGS0

3.1 FHESEXNHEHENZMN
5 A e Ak B A BE R I A A5 R DL
x1,

x1 FHESENUERBELENZN
Tab. 1 Effects of stubble height on the number of bud of

Sophora moorcrofiiana

PR RN B BER ZE5 WEE
AT RO
A RyME RRE T 5% 1%
A 25 2.2 4.00  2.90 a A
B 25 2.80  9.80  5.00 ab A
C 25 520 800  6.72 b A

Y8 1 AJ AT, P e R Ay i BE Y A e
%, 3V EEA R C A BRI £, T
FEABERE 6. 72 45 B Ab PR 2, - AN BEAE 5. 00
A A AR D AR R 2,90 4, JF 2T
T3 A B EERCR Z MAAAE R E 2 (F=
4.665>F, , =0.010) , ZH LK, C LAY
BERE KT A AbFR BB 0 C bFE S B
AbFE 2 [RIEAT A AL PR S B AR BE A £ 53 R
EAK, WIRIGEEIFE | BRI 2 g (R 7
—E AR EL
3.2 PESEMNERERKOTMm
3.2.1 PESENHEEKENZNE

25 b PR R BE T A o BT 4 SR LR 2

*2 THESEXNRERBRKENZN
Tab.2 Effects of stubble height of Sophora moorcrofiiana

on branch length

PHAT B WA K B/ em 250
AbFE R

/A BMAE S WRKRME TP 5% 1%
A 72.5 19.94  32.78  26.63 a A
B 1250 17.24 29.36 21.75 ab AB
C 167.5 10.03 17.12 15.17 b B

HY e 2 AT D0 S 2E  EB R E R
3 AR AR A KB A Y K R R
4 26. 63 em; B AMFRAYEAR K B SR, R 21,75 em;
C AbFRAY AR BE A R, 8 15,17 em, 7225017
T KRR A 2R (F=
7.195F,,, =0.03) , 2 LARW], A C A3 A b
R B 22 St K 2%, A B AL T W] 22 5 3% 1 B,
C AbHRE] 22 57 R B,
3.2.2 PESEXMBEHRERHIIE

TR0 25 H B A B R R AR A s e 2
[F] SV o o A B A S, RIS e B g
WA Y HEAR N (LR 3) o 3 AP RE R BEAL B P A
ACFRAY B R IEAR TR, M 3. 27 mm ;B A B A4 A A
R SR 2,45 mm; C AT A R AR B/
H1.66 mm, F2EAHIEER R, 3 Pk B 4O
RAFAE B ENE LR (F=7. 8465F, ,,=0.003) , £
FLAR SR A LD PR R AT 28 KT C Ab B A 5L
7,0 A B ANBRZ B BEER,

CEAHTRR B MR B o M 2 SR mT D, P
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BEXT AR R A BRI, A AR B A AR
Fif, B A PEBT A AR s R, C AR BB AR KB 22
XARBLG , Al RES AR B SR BRI AR G, B A AR BE
HBER D | BB ACE FR LI AR XS LB SE AL, T C
AL PR BERUR 2 | B BB SR BER AR XA AL

®3 FHESENDAERBEEZNZM
Tab. 3  Effects of stubble height of Sophora moorcroftiana

on branch base diameter

Uk i A 56/ mm 25 W
AT R

A EyME S RRE P 5% 1%
A 725 2.05 3.27 2.7 a A
B 1250 204  3.38  2.45 a A
¢ 167.5 1.31 1.97 1.66 b B

3.3 FESEXNBEREMENEIE
WA AR W I e 4 S L2 4

R4 TESEWNUERBREENENZN
Tab. 4 Effects of stubble height of Sophora moorcrofiiana

on the biomass of branches adorabl

o ko AR oSt
BRI g mokts v se 1%
A 14.5 25.80 51. 80 37. 66 b AB
B 25.0 47.00 80. 90 57. 60 a A
C 33.5 23.30 41. 40 36.52 b B

H1Z¢ 4 n[ UL, B b B (% 8 A 2B ) B R,
57.60 g/ M\ ;i A ZEFRAN C 4D FREA A YrE A, S
Bk 37.66 ¢/ AFIT 36,52 g/ M, IT AT ERD], &
APRH R A= W) 1 2 M AFAE R B & 22 = (F=6.11>
Fo 0 =0.12), ZELEER,B.C B 0] 2 54
HE%E, B A LI ZH 25 03, M A C ZAFEZ[H
WHBEESR.

FUAET- 28 e B X i BE AR | WA A ORI AE W)
ISENA A, AR A Kb B R A KR AT, BRAS W AL
YRR, R 2. 60 g, (H T HE A BT BRI 55

G 145 4 T DALY S A Py e L B AL PR
RIRZ, MILZF, B4R B BB B ERKE D,
BRI R 2. 30 o (BB BER R ROR,
R 25 A, BT LA AL A S A s T A ARBERFD C
AbFE, C AL FE AR E N BER I I £, 15 F) 33.5
A BB A K ALSS, A A 1,10 g, fIrl
B AL B A PN

4 Fit58W

1) BRAS E B BE AR AR BN/ EYHERF 9:20 em
SEFES10 em FFES>O em

2) BAAHIAUE R (KB AR ARBE N 0 em F
#>10 cm FFE>20 em FFE,

3) R MR EINIHERF 7 : 10 em “F#E>0 cm
FREM 20 em PR,

4) B E MBI RAR, R T RIS Z B S,
FEPCR IR A 10 em SEFE,

SE Wk

(1] AR PR AR T]. FlR#,2002,19(3) (34,

[2] SRHER, BRI, L, 55 . VR AR B A A58 IR K
HAH SRR [T, PEIbbRF e 246 ,2009( 1) :98
-101.

[3] PR, Vi, TRLr . ML/ N 0 A MR T Y
FRBIRTIIET]. EReRLEE,2008,36(32) 114179
~14180.

(4] okhE, XM, M. WRDERTRERT]. N5
Mol B ,2009,35(1) :57-59.

[5] THESHAREBEEZN & . TEESERS .
SR M]. B, iR R A, 1999.

(6] BRI XK . VUHEARA MY R ERSE 2
FEMERFIT[T]. AW ZREE,2003,11(2) :91-99.

(7] JeHihes . PUED AEMEPL SRS [ D], PR B
B ,2009.

(8] BAWRHA . PG JBOHE € 9 A VT F 308 7 ok 0 A A [0 0V P
()], PRl B, 1997,22(6) 6-8.

(9] TiEe . BT 50 23 0 A ML AR 7 SR fE IR
52 D]. FERAR BB ,2010.

[10] 5KME . VEREMEMILE T HE ARV D], vEEAR

22 2010.
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(L EAAAL R FF R, FM B4 5517005 2. £ TR LRFHAZ M EF 551700)

HWEAETTHOHRG 2 AIAMERFTHRESBAFT 0 1 ARERR S PR R R LK ZF
BIFHEG G AL 13 My R KRR, FREAMZREE foi| A R S LR, # A EE L
X W ) 3% 3h 3% it I ik, 3R B NS BTG4 BT AL 38 4E 56 S AR R A AR A 09 38 AR AT R SR A AR
S W AR RAE AT R RAAY,

KB ARALS 37 4k s R TR R B0 W K e 5

XERFRIRAD A

R E 43S . S750. 3;5664 X ERES.1671-3168(2014)06-0117-03

Experiment of High Yield Measures on Cutting Wood of
Castsnea mollissima

ZHOU Ying-su', LUO Lin*, LIU Chong-xin'
(1. Forestry Science Research Institute of Bijie City, Bijie, Guizhou 551700, China;
2. Water and Soil Conservation Office of Bijie City, Bijie, Guizhou 551700, China)

Abstract: In order to carry out the identification and introduction of superior clones variety test, 2 fine
local varieties and 11 introduced varieties of Castsnea mollissima are chose to cultivate cutting seedling
and built 13 nursery orchard. The use of two-factor split panel design methods for field trial, high yield
effectiveness of Castsnea mollissima cutting seedling after fertilization and pruning are tested. The best
combination and production trends of high yield on cutting seedling of Castsnea mollissima also are made.

Key words: Castsnea mollissima; high yield measures; two-factor split panel design; field trials;

Bijie City

WREE ( Castanea mollissima ) &= T8 E F5 7= 00 B
TRELTAM R, LI FoRE &, ER e, 2
RAF R PR EBR T R ARt e T 8
BRYH DR Az —, T R, 5 2
FEFERAEEARTE 6 000 t DA E, R KA %5
B (X)) B0, BA FE M BTR I, (Bl T
BRI PR AR, 1 U BT B R S5 IR A, 0 R
FCA 15 3 5800 MR AR P AN, o o — i, T

rFE B HA.2013-12-18.
HE&WA . X RHEGRITE ,

Giga g AR o SIS X FOR AL, 4 TR S Y 5
MBS | 38 5 T R T Bt Ao B 9 A A
POk IERE N T 3.3 hm® AR BURAE [, W] 18
SR AT T J0HE 22 4 A5 | BEOL R Al b HE I
B, il Z A A S A 5 AR B A A TR R Y
PREAY RIS, SR SR AR 7 ) R A AL BLBEAL  7EXS
BRI A 7 2078 8 B W) ), T Jie T R A g ™
BT

EE® AT AR A (1961-) L, SEMA B A IR, ERAGEYAERS MR RMIET 7B IEMEAR X E TV,
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1 R I6HAE S

1.1 BARR

T i 6 A W SRR AL ] 7 B T L R G DX 0
PR 11° ~20° A 2 Bk b -, 5 B ver A 3.3
hm?, JEETER 1500 m 2245, J@ L7 i op 10y b 5
KM R N =B B O T,

SRR [F81 ) Bl AR 2, AR 34 12, 6°C, S B ]
Yo 21, 9°C , i H ¥R 2. 2°C , W s e e iR 35°C
=10°C IR 3 800°C, JTAE 1 250 d, V-3 H &I} [a]
1370 h, 4EXIFERM R 1010 mm,5~9 A& 54
AERY 85% , FEA LR TR 2R KA

R MR D DU R E I AR E L
R A RE E M R AP, BUbis 3R i
&, B pH (R 6. 2, )@ 4 - Hh A e 2
A EAR NE B ST AR SR 2
i HA RN,

1.2 REREENEEZRAR
1.2.1 EiAX

R HAE 40 em VREE, 7E 2003 4F 10 H T Ayt
P A ), % 08 5 mx4. 5 m IFRITHE, K 58 80
em R 100 cm [FIAKFE AR AR 7, 57 2UBE AT
30 kg, 5 PES) T MIELER ST 2 70 , 2R 5 76 /i
5130 em BRI A
1.2.2 #ESMETAEAR

AR A T F A R AE 2002 4R35 F, SRR
£ 0.8 em DA AR SESEA FAERE AR, 2003 4F 2 A
FHIERER AR S TP AR 5L 2 DA H AR B o R
IR E AR O LI AR SE LA KRk
35 KRR 207 5 BARLA R E B RAE Ab
20 BB RS 11 M RS A bR % R %
PR B O 5 0 I L a A
1.2.3 MoK

Fie 2 A HET AR S 7 0 R R RN [ R N A
11 A0 R A th i DRk, R0 23 A X 13 A, 43591
JEAR 13 A 5 Rl B S IO M IR 4R OK R
12 B
1.2.4 EEFHE

PIRRIE 5 m 4700 4.5 m, £F 2004 4= 1 H %45k
IRFEV AT B A, TEE A O AR AR AR IR TR 2~ 3
em PEATARAR , AR 0055 M 1T 55, d5 42 1R A Ml T
T LA b AR AR B oy 28 S IR pe K, AR R A 1
m” MR 5, DU F R

1.2.5 EEEKRRES

P AR EAE S, FH B e B R 1 AR 1) i A S Lk
AT GRS WK B R AT AR T, DAEA TR0 (8 T
PG TR b A ) e BE AT R
1.2.6 TiEERE

KA R RN G DR E G
FIEY) A AR A, I 855
(B FPVEY) (A B T, R ELAETE BT .6 H AR 4%
FREAA U, B - KRR
1.2.7 BEE~HEEREIET

TR 8] P 328 AR S A5 DR R A, LA 4 BRAE
RN 3 27 AN B B ER 108 B, $AUA
ALK H R e BT O i A B 7 i R
FALFRE) 3 AR A, 3 AR e H &R ER
REARE 1o, I R ZARRL 2 W (AbH) s A, 7 3 H it
PREACEE T WK A ABEATHEALAL IR, BIAEEERY 3 4
KA 51R B AE 1 XSRS T4 05 5 B, 7
1 A XRGE A THI A 0 5 B, AT W A AR A K, K
WA EE RN 3

2 REERS S

SRAB AR AE 2004 4F 42 UK K 24 X 0015
e, Ea— AR ENAE K, T 2005 45,2006
AENAE 3 A6 A&t R = ALK 1 k.3 A
DR ZNERE 1T IR (A,) BASHEAE (A,) 3 7K1
FAEF L TE 1 A OB S (B,) W TRAE W (B,) A0
HARAA (B,) 3 A /K1Y BIAL B S 4% 45 3 05 K
JE 13 em 2247, 2 VLR ZE R 1 AR bR
1, TE 2006 419 11 7 40 X3 T 22 FE A AC ol 2% 11 7= i
BEAT AT ARG 3 RIALFE 3 UK A2 1
Vi Wk 1,

KRR 1 bR 25 = A A e 25 RN 2 IE
A ST 28R ANREE R 25 BT A5 1, T LA 4K
P SEEAT T M 4, A Al b P 2 A 4 ) 5K
AR 22 2 XA B T i 7 2290 0. @07 247
M, S5 FAEAR £ 2R A 19 3 K T 15 55
KR B 1Y 3 IRV AR 25 25 57, AxB 1Y 38
HAEHR A2 5 b g o B 2 R R R TR
BB Ab 3 B AR, 58 % R RIEALALEE A 56 —
A0 AxB S HAEH, SN R KA BEAEHP F
1B 5390 H -

JEARAL B A F=70.305>F, ,, =17. 000
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Tab. 1 Survey statistics of Chestnut cutting yield %
A HIBETY

AhEE A 4N B w1 WH2 W3
A By 27 25 13
B, 30 28 26
Bs 11 13 10
A2 By 12 11 10
B, 20 21 19
Bs 8 7 5
A, B, 6 5 6
B, 10 8 9
B, 4 3 3

IS BALTE B, F=92. 994>F, ,, =6. 515

AxB ZZHAEH: F=2.911>F, ,,=2. 480

Xt LA A3 45 SBAE SSR K6 1Y Duncan 55 &2 %
LR, 2 H RS R LR 21477

®2 FELTE Duncan’s FiIERERBNEELRER
Tab. 1 Multiple comparison result of duncan’s SSR test t

for cutting wood yield

) % 1%
MENEALEE A A, 4.42 a A
A, 3.45 b B
A 2.40 ¢ C
BILGETAB B B, 4.25 a A
B, 3.43 b B
B; 2.58 ¢ C

R 2 SREW], BN FMEACALHE A ) 4K
Je Ay HIPE 3 AR A6 H A4t IR R NEAE 1 UK &l
ACBREIEE B AL PE B B AF K= B, BITE 1 A XS
WL PEATIT OO B, MATITAS H | 334 0 R A T 2™
AR AL B S AR 1 A X R AT W T
FE 3 AOyAT6 A4 R ALRE 11K,

X U 28 B X T, 20k H A1 6 7 s R
BIFIY A, B, AFRZH A 7E 2007 4F BIVAE B 52 % A [l
MAEE G HEATI I, JFXE A, B, A B 519 3
AN A /N X ) F- 3 7 B AR 2007 ~ 2012 4 3
FTHELE 6 AF IR A B A SE AR P B i 5 A AR B
AT 4B, 3 2 AR AL, Al AR 7Rl B A 4 A
AR L R o AR 3 1) = R FE B 263 K, -2
PR SRR R (M) 5 AR RKAEE(T) AY#E
Lo

M= 26.480-1.006T+1.956T*-0. 191T°

r=0.996>r, ,, =0. 917
3 &g

oy AUH F AL X Pt 1 (e 3 56 T 75 i Y A, B,
AEFRZ A, I 2007 45 IR 7 Al SR A 81 40 5 7 B o
HEAT IV, AN RO T, SR 1 2 7 kA W 2
Rk R R s 1] Ik 56 4%, A R L T
39 74 AR B A, B, b4 G
REAL BNRGF A 7= RN, 3 &b, >R A 81 7ol 2 ™ et
AERAEBO I N = IR RO K,

TR FR AR SN R R AR SR AR N5 | O R
HENT AR, 7RI TIR R B R A S, TR 2
SRSy B AT R MR &K R B
BYRIG (TS Y fe A AL B2 4 2 ad HE ) 10 )
IS, 55 R TSR = IR A 25 51

SE Wk
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#1:,1984.

[2] wilEeyr . RWEFMZEIM]. JLE. b ER D
*1,2000.
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PR A MRS KB E R %

(BXRAMERR B AR XA,z 8 =3 666100)

R 28 T SR LN M AR B Y SR B3 ARAR A R AT B | B 7 K AR 2655 51
RN, RAFRARAAZHE ALHE BFHECT B E 128G RAIRA RS, H RS
ARG, RE PR, L&, AKX E—F R, 3R e iR BCR AT, R B B 3 e
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Practice and Thought of Low Function Forest Transformation
in Xishuangbanna

SONG Zhi-yong
(Scientific Research of Xishuangbanna National Nature Reserve, Jinhong, Yunnan 666100, China)

Abstract: The paper introduced low function forest transformation status of Xishuangbanna Prefecture in-
cluding general thinking, definition and scope of low function forest, transformation methods, and specif-
ic measures and so on. After project implementation, the ecological benefit, social benefit and economic
benefit have been demonstrated. In view of the problems such as logging restricting, lower technical con-
tent, project application complicated, simple management mode, suggestions to strengthen policy re-
search, increase capital investment, constantly improve the technology and management level and optimal
management etc. , have been carried out.

Key words: low function forest; transformation methods; effect analysis; Xishuangbanna
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Theories and Routes used in Development of Forest Zhuhai

XU Qi-hu', LUO Yong', XUE Chun-quan', FENG Han-hua', YU Wei-quan®
(1. Guangdong Institute of Forestry Inventory and Planning, Guangzhou 510520, China;
2. Zhuhai Urban Utilities and Landscaping & Forestry Bureau, Zhuhai, Guangzhou 519000, China)

Abstract: The theory of forest city was to build urban forest and garden ecological harmony networks and
urban forest green network based on ecological pattern of “city, mountain, river, land, sea, islands”,
and by using urban forest project as a means This paper introduces Zhuhai forest city status and problems,
put forward theoretical basis of zhuhai forest city development according to the scientific concept of devel-
opment, urban ecosystem science, forest ecology systematic and “near natural” forests community theory.
The specific routes of realization of Forest Zhuhai were put forward as following: establishment of five ob-
jects, composition of three systems, partition of three major functional areas and implementation of ten key
projects.

Key words: forest city; theoretical basis; route choice; Zhuhai City
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Expression of Local Culture in the Construction of Garden City of Ankang

YANG Xiang-tao
(Department of Arts, Ankang University, Ankang, Shanxi 725000, China)

Abstract: This paper elaborated the colorful local culture of Ankang city, Shaanxi province from aspects

of scenery legend, historical relics, and folk art. Analyzed artistic expression forms of local cultural ele-

ments in the garden city construction from the combination of sculpture and calligraphy, combination of

painting and graphics and other aspects.

Key words: local culture; scenery legend; folk art; garden city construction; artistic expression; An-

kang
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Discussion of Soil and Water Conservation Measures for The 300MW Wind

Power Project in Xinjiang Huadian Dabancheng Wind Zone

FANG Yuan, LI Ying-gang
(Institute of Xinjiang Electric Power Design, Urumqi, Xinjiang 830001, China)

Abstract; The development of wind power in Xinjiang has been advanced rapidly in recent years, but the
wind electric field construction process will inevitably bring the damage to the local soil and vegetation,
and artificially exacerbated soil erosion. In this paper, taking the 300MW wind power project in the wind
zone of Xinjiang Huadian Dabancheng as an example, combined with the specific features of the project
area and characteristics of wind power projects, settings control measures by block partition. Through the
combination of soil and water conservation measures, plant measures and interim measures working in the
three block areas, the soil and water erosion could be controlled effectively.

Key words: wind electric field; soil and water erosion; soil and water conservation measures;

Xinjiang Dabancheng
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R ILIEAITIER B & BUE R il

?JIE‘I{:I,EJE’HEZ
(LBETHLE, =8 7 678400; 2. ZH AV B U H A%, =8 B9 650224)

WE.FRAFRLEABINER BEGEEAIZEFTXEHEL T L2 — 2 s, shap K&
P BB RAT 3R TF O lat 2a % 3ak 4a EAT R IEARSIATIEATE G KB,
SR RN BIE AR AT I RAT M HORRY R, 9 W LM T X 49. 20% ; - RT3 T
JE Tk 43. 21% ; 3h K AT AR AT R RHCR , 90 P LI MEAR A 38. 47% ;i A ARI 2T 2 a A F03 a A 89
AR RBE AN IIMA T X 55.96% ~58.44% ,1 a A0 4 a A6 F I ME A 25.27% ~
34.83% , Wy sLiF B | 40 Ak Ao B AT 64 3L AT F WG IR R MR A ARG iR AT
KER . A FRAAA AT Y ART AT

HESES:S795;5723.132.2 XEKIRIAE:A  XEHS:1671-3168(2014)06-0136-04

Effect of Rooting Powder on Survival Rate of Seedling Planted with Culm
of Several Shoot-producing Bamboo Species

LI Shun-yun', WANG Ya-li’
(1. Luxi Municipal Forestry Bureau, Mangshi, Yunnan 678400, China;
2. Yunn Frorestry Vocational Technological College, Kunming 650224, China )

Abstract: Shoot-producing bamboos are deeply loved by masses of every nationality. However, the pro-
duction is limited by the traditional method of propagation with planted root ball. This paper, by the test
of seedling with planted culm of 3 species of bamboos: Dendrocalamus brandisii, Dendrocalamus birmani-
cus, Dendrocalamus semiscandenst, perfusing rooting powder into bamboo knots of one-year-old, two-
year-old, three-year-old, and four-year-old bamboos. Results shows that the effect of rooting powder per-
fusion on Dendrocalamus semiscandens is the most obvious, average germination is up to 49.20%; less
obvious is Dendrocalamus birmanicus, average germination is up to 43.21% ; and comparatively the most
insensitive is Dendrocalamus brandisii, average germination is only 38. 47% ; the effect on bamboo knots
of two-year-old and three-year-old bamboos is the most obvious, average germination 55. 96% ~58. 44% ;
while average germination of one-year-old and four-year-old bamboos 25.27% ~34. 83%. It can be con-
cluded that the method of rooting powder perfusion can be adopted for seedling planted with culm of Den-
drocalamus birmanicus and Dendrocalamus semiscandens.

Key words: rooting powder, shoot-producing bamboo, seedling planted with culm; bamboo knots; ger-

mination rate
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2.1 IREEH#

1) # R EH AT Dendrocalamu brandisii, %) 44 Hif
Py AT R L 7 e PU R R B, 43 A i
4 380~1 900 m, & EEHAMATF R, R A
R ERTIE L BT

2) 4 AT Dendrocalamus birmanicus , g . ¥
A, T 2 A TR N A EL T A AR
800~1 000 m ,/EFARIIHNIX  FRARLTIE

3) B e Dendrocalamus semiscandens 1 . ¥
BV ST BT I, A TR 900 ~ 1 300 m /Y
Ll YR 45 AN
2.2 R FH %

W THEEEY ERE(1~2 H) TRNDT 6
T

FEREHL X L8 K AR5, 0 i) 32k B PGl
r g AT 3 MATF 1 ad 2a 3a
A4 a AT RIS AL AT R D sl Y
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ST VTR R T K 1k, Bhg
N AR 5~10 g, T2 4R 5 B0 Rl i 4k bR 4%
FOBPAE R T B S AR,

3 ERENH

3.1 EEAERMIT 1 a £ HRENRI

IRIGLE L X T 1 a AR AT SR AR E
A X CQRAT | 40 e AT A0 B AT L3 1 25 R
A BEZF(p<0.05) , Hor Xf B Je 47 i 85CR B
FHIAR BRI 1675 7, B ik 33. 5%
HYCEER AT, WA B 13k 77 9, Wi bk
15. 4% ; M) FREIAT AR B 2% B AR 5 5 P 3440k
4.5, 8.9% (R 1),

F1 EFERHIT 1 a O THEHERE

Tab. 1 Effects of perfusion ABT on survived joint number of

la bamboo
" g B N -
freR s e R *%% L o
/A /%
EZ/ 1AV i K 25 500 51 449  10.2 89.8
BIEAMRE 25 500 38 462 7.6 92.4
S 25 500  44.5c 455.5 8.9 9I.1
A Ay 5 50 500 83 417 16.6 83.4
BIEANRE 50 500 71 429 142 85.8
FHE 50 500 77b 423 15.4 84.6
LX) i 50 500 183 317 36.6 63.4

BHEAIMEE 50 500 152 348  30.4 69.6

A 50 500 167.5a 332.5 33.5 66.5

3.2 BEEERNIT 2 a ETFEEH NG
IRIEE RN X T 2 a AR SR AR
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AR X5 2l AT R0 4 e 7 B I 1 280 SR A 25
K, ZHAEE (p>0.05) , 1M 58 A7 G H LA
25 (p<0.05) , Horp, 2 ICEMT AN e 77w AR
TR ABRT R 45303k 367. 5 T 368. 5 7,
BT 20 513K 73. 5% 1 73. 7% ; 1 BF I AT A X 48
N B AR T RS2 353 A, BT R 70. 6%
(%2),

FR2 EFERMI2 a EMTREBEHEFE
Tab. 2 Effects of perfusion ABT on survived joint number of

2a bamboo
e B gD
PTR% R *i%;( L e T
T it /T /%
/3 /%
EhEEHAT ?{?‘Fﬁ 25 500 385 115 77.0 23.0

BHEALMEE 25 500 350 150 70.0  30.0
FIE 25 500
4 e A PR 50 500 362 138  72.4 27.6

367.5a 132.5 73.5 26.5

BIEALEEE 50 500 375 125 75.0 25.0
THME 50 500
LA U i 50 500 382 118 76.4 23.6

368.5a 131.5 73.7 26.3

BIEALERE 50 500 324 176 64.8  35.2
I 50 500 353b 147 70.6 29.4

3.3 BEEAERMY 3 a £ P RENRI

IRIGLE L XT3 a AR AT AR E
AR AR X 4 e AT I e AT B AR A 2E N K
22 AR E (p>0.05) , 1M 58 [SEAT B AH LA
F2E5(p<0.05) o Hirr gie A A e 47 i A 1 4k
AR ALK, 4 Bk 2 367 15 A1 360 45, BT HE
G3NEE 73. 4% 72% ; 8 IREAT AT/ B AR 75
B SECR 301 75, BT 60. 2% (£ 3) .
3.4 EEERMT 4 a EMH BN

IRIGLE L X T 4 a AERIATIT EAEA R E
A AR XoF 8l CQ I | 4 e A7 0 Bl A7 s 7 25 SR
ARERNZESR(p<0.05), Horp %8 Je A7 i) ROR e
W WA Y B s 26005 1, W Lk
52. 19 ; FL YR 4 Je A7, Wi AR 1 B - 13k 1375
T LA 27, 5% 5 ) AT ARG 85 22 | W AR T
B R 100.5 35, BT R 14% (K 4)
3.5 BEERBAEMEMHTIRRESLT TR

ERI M

WX 3 AT RN 4 B [R]AE AT S B
(VAR B AR ) B RUR 2o M 6 B (365 , e

F3 EFERHI I a £ THEHERE

Tab. 3 Effects of perfusion ABT on survived joint number of

3a bamboo
o e DL o BETS
frem s T T EEC sy LE I
] - /T /%
/T /%
PICHEAT  FFR 25 500 277 123 55.4 24.6

BIEAGERE 25 500 325 175 65.0 35.0

P E 25 500 301b 149 60.2 29.8

AT ¥ 50 500 371 129 74.2 25.8
BEAGERE 50 500 363 137 72.6 27.4

FH{E 50 500 367a 133 73.4 26.6

L) HFixi 50 500 377 123 75.4 24.6
BIEAGEE 50 500 343 157 68.6 31.4

FHE 50 500 360a 140 72.0 28.0

F4 EITERHIN4a EMTHEHERE
Tab. 4 Effects of perfusion ABT on survived joint number of

4a bamboo
; e BAR o ey, AETC
PR i Tk TR e SET BTN Loy
V2 "BV . /W /%
/T /%
HICET X 25 500 131 369 26.2 73.8

BIEAIME 25 500 70 430 14.0 86.0
T4 25 500  100.5c¢ 399.5 20.1 79.9
Y] ¥ b 50 500 160 340 32.0 68.0
BEMMFE 50 500 115 385  23.0 77.0

- 50 500

AT i 50 500 235 265 47.0 53.0

137.5b 362.5 27.5 72.5

BHEANGEIE 50 500 286 214 57.2 42.8

A 50 500 260.5a239.5 52.1 47.9

x5 ETFERHN I MARET 4 FHAREER
MHRERNER S
Tab.5 wo—factor analysis of perfusion ABT on survived
bamboo joints of three different bamboo types and four different

ages bamboo types

AR FEITR Elifics ¥ P BEAKE
Prfpds 230.9915 2 115.4957  3.716 0. 0891
AbER 2 [6] 2357.907 3 785.9688  25.285 0. 0008

"2 186.5057 6 31.0843

BARSE 2775. 404 11
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R E ,5 3 FORFET A (2 6) , B CETA
PP ATTE 1% 0 KT 22 7 3 (p<0. 1), Hill
W5 HCIE 25N 49. 20% F1 38. 47% ; 10 -5 46 Jo A7 22
AL (p>0. 1), B HLIE N 43.21%,

xo6 EIERMWIMARMITHENSELR
Tab. 6 Multiple comparisons of perfusion ABT on survived
joints of three different bamboo types

(NS el ) 5% WEKT  1%H B E KT
Lig/A4) 49. 1966 a A
1WA 43.20831 a AB

PCAMT 38.47412 a B

RT ETERE 4MARERMTHBENSELR
Tab. 7 Multiple comparisons of perfusion ABT on survived

joints of four different age bamboo types
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FEMBIE O AR FEER X B9 5] FhaK 15K 36

AR F kB K 8
(1. ZH4MUE ¥, =8 B9 650201;2. EEMNAKVRFFRF, =58 #W 678600;
3. zHAMNAFR BERANVEZELHAERAED G METEAEZEE, =8 W 650201)

T R MARLAF BT B & & e E M AARIE © RIEATH T 3 K Ao 3550 5 W X5,
R AW, WML REGF T Rt i, &P RBP 3%, K5 F4 68 %, ELFEEA1~2 cm
K ETIEEARAEE 1000 m A TR ARG ER, BT E— A 3 mx3 m, &R EE
=90 %,k 3 F 5 91R A 89%, AE ML S KHEIE 4~5 FB T ARE Ak, £ KEEFE A 5~10
AI2AZEF4 AMAKAEKER AFFE ARG X BELLTEY, 5B R AR PHIE
MBI KABPLE, MM S a & 10 a A& 25 a AW & JABRK AR R EF T 5, AAIEMN
B s RiE B ISR MR AR,

KR AR DI BRI O AR B AP HIE ;WK iR XE

HE SIS .S792.33;5722.7  XEKFRIZEE. A XEHS:1671-3168(2014)06-0140-05
Introduction Cultivation of Khaya sengalensis in Dehong Region

LI Yun-gin', ZHANG En-xiang’, CHEN Jian’
(1. Yunnan Academy of Forestry, Kunming 650201, China; 2. Dehong Institute of Forestry Science,
Ruili, Yunnan 678600, China; 3. Key Laboratory of Rare and Endangered Plant Protection and Breeding,
State Forestry Administration, Yunnan Academy of Forestry, Kunming 650201, China)

Abstract: Seed germination and seedling planting trials of Khaya sengalensis introduced from Hainan by
Dehong Prefecture Forestry Research Institute have been carried out. The results showed that the seeds of
Khaya sengalensis was hard to storage which required immediately planting, and germination rate was
68% , +2cm of covering soil thickness was appropriate, below 1000m altitude mountain of Dehong hot
zone suggested using seedling planting bags, planting density generally recommended as 3mX3m, affor-
estation survival rate could be up to = 90% , three years after planting preservation rate was up to 89%.
Four to five years cultivated, the Khaya sengalensis could grow to mature forest, and growing season was
from May to October, trees grew slowly in December to next April, using semi-deciduous physiological
way to spend the winter drought season. Compared with provenances in natural forests, tree height and
diameter at breast height of two 5a old, 10a and 25a old were close, normal flowering and fruiting, which

showed that Khaya sengalensis was suitable for afforestation in Dehong hot zone.

W B A :2014-03-11.

E & TIH : APFNet, 4 [H K22 (UNU) “Sustainable Forest Rehabilitation and Management for the Conservation of Trans—boundary Ecolgical Seuri-
ty in Montane Mainland Southeast Asia” LTEER 30} (600UU-1123)

EEB N RE(1986-) , 20 WXL 0, NHAEY SR TAE,

BEER KM (1972-) 5, Zm R, TR, T2 NE MBI EE TR,
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Key words: Khaya sengalensis; introduction and cultivation; nursery trials; afforestation trials;

A kAL 0> K (Khaya senegalensis) 3 44 A M
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HEAT T ARBRAE ORI 51 RS, HA KRR
U, &R TR E TR i A Ok B A I i A A
>l

BNV e TN RS S Y E [ VTN N
NGRS G CEAE R M BEAT R 5 B S R,
Z5AENBRAE O AR E 1 SOE MRER IR, SR Bk AR
o AR A PRAE A 2 1 X 1 77l Ak & Jre P it o 22 i Rk
B A%

1 5| FER

HEIFh TR I R PR 0A0E R A SRR X R
PR O AR R SRR P, BE 38 A K fet: A T 1 i 3
B AR MR, B2 20 em DL Bl 255048
g, T s AL A O N TR AR R A
TR R A, SRR AR AR A TS T AN K1) A
AR T N T RBRZ: BB AR b E B
BRI,

EIMBRAE O AR T 1987 4F MU FE I W5 1K [ 5K 9%
H ARG X 5| AT, 727822 MMM Bl 2208 5% BT v
Wb HEA T B 1, AP A T 22 N AROL B2 F 5% T 2
SRR A T B AL PSS R AR T B
BN Z 97°5418" ~97°55'32" , db 4 24°02'34" ~
24°04'49" IS EIL, Fes AR 1050 m,
FARAIEH R 810 m, 43R 20. 1°C, 4E ) B W &=
1 565. 8 mm , FFIAHXTIRIE 85 %, J& W #aty 22 XS,
ERER A w W, T WS, 5
RURLTHE SR2TE,

2 KBAESHE

2.1 HAESRE
2.1.1 MFEFERIE
BN AL O AR T & 25243 S0 K 25 R 137 [

RZFR2 FALHL S SR K 2F SN A R e
HLIHEL 300 H%, 43 3 40, &40 100 4, B TH ML
4 ZUEAC L PRI AR, 55 LIRS 4% R
o T B A 3 AR, SRS S - ZE I 0, 0 s o
FRZER, E & ZF R EE DL 2005 47,2011 4 K&
2012 AR RN B RS B, e AT R

1) A [R I bsf o) o 2 2 %

EPNBAE O ARAS [T (8] b1 & 25 R 35 3 A~
AbBR . ORFHJE AL IS BP G Fl s @R A B+ 7
d FEEFR ORMIGBAT 15 d FIER, &40 BEY
100 RiFhF, 3 IREH

2) M

B AL O A ZE T R 2 S 4b 2. DR A
JE RV EZE 1~ 2 d #EF; @R Al S A F VD i
25 L VG, AR RS R 100 KRR T, 3 KE
=005 S 1 I JIEB S . o
2.1.2 BEIKE

LB O AR B IRE 5 3 M4 OB + 7
FE0.5~1 em; QEHEE 1~2 em; OF HJEEF 2~3
em, AL F 100 K AP, 3 A, W E H &

TEPEAE [ 5 M N AT R 4838 XU R 5 1 i i
PR RGP, BRSO, H 1 g/1 B R BRI VA I
B, EFCRBUN T2 AR K KR S
WA IR L, A S0 HIRAEDS  RE R
1~2 em, FIARAREE k&K, R G R K08 i 5
IR ARFFITYDF N | R R Wi — IR 2 T R, PR EE
I RIE AL

I A K A P i RN K DR A 1 3
VR B 1R AN A IR A E L R AR Bk AR
ARG 5 BE YT, E = HBEEE 75 % BT
DO 5 5 2 22 HRAE 5°C DL R 78 35 S LA 97 1 R
TR MR SRR AR KRR T 5 R
55995 5 1, SR T RRLOR BA EEH B R 45 T R /hm® A2
A s At B B IR AR
2.2 EHIXIE

2005 4 2011 4F 2012 4F7E 7= 2% AR BT f5 1
HEAT ISR B2 IR, AR E O 2 mx2 m 2 mx3 m,
3 mx3 m, B 10 hm?,

2.2.1 HihiFEEMNEM
MCHE Y B T2 BER BCHOR AN IR T =, S A
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WIE AT A RIS B, A7 MR B R A R
FEIH R AP

R e B A BRI AL AT, P 2
KA, il (B BEAE 25 o LATR ) LAFT HEF
Pl FE3EAT DR R AL PR, FT 3R A
50 emXx50 ecmx40 cm,
2.2.2 EHRFA

1987 4F 6 J1 ¥ 35 & 1R PNk AL O A i AR Bl A
TR AR T 22 52 B 5 | el K B N GE
55 FVETE AR 0.33 hm® Ay 2 2 3 PO R i
AR, 43R FH 258 2 WA I s AR L TSR
AH A B RE T e i AR v ¥ 20 ~ 30
em; M5 ~10 F, JONE U R AR
TRR R MR A K R TR R 5 ~ 10
em, FEEATAIE N TR IE, (AR R &7 ; F [m] 140
ST, R AR A2 ) 1) R (v
AR Z R s e Je PR S, L HR M T 5 1 5~ 10 em
KAy, B 1R B AR BUK I B | N O A
drr, DA s RS O R RR I AR S 3 A
WHEA TR T AN
2.2.3 EEE

R EE AR K AT IE AN £ BR T ST RY
BE Ay T4 8 AR 10 A& HIREE 1 Ik, TEAR
AR AR, 435 FRE4E 8 H A 10 A& UEFT 1 IRk
R HIHE TAE

XHREEHL 25 a Az AEINBRAE O AN T Gy ki
AEMEL, AN AE LA 3 K B /0 5843 554 ( Holotrichia
spp. ) SEHLTT FE MBI | K it FH R R S
RO, AN 78 T RAE 0 B AR KBS Mok
AR B R A DB AR B A SRR Al
HAAH HL A, AR RKRBLAE & i RE D
2.2.4 HFEMNKESERE

WMREEHR 3 A H 6 A e, A REER
ot AT LA AR 0] A L T SRR DR AR AR R
20 ¥k, 3 NEKE, fERAE 11~12 A4 K4 HG,
VEREAT AR O M E A7 Bl WL AR 8 A LA K
FEAREE R 20 #R,3 NEE L HOR RIS MRAE O K%
JEPR A AN R AR (MAR) eI, S E A B AL A
20 #RBE 50 Bk, FACEAT I A = (RS0 0.01 m)
B RO S RS 14 0. 01 m) |, Webs - R a0 g 72
CHEBEN 0.01 em) o WCHEAH G IR B B2k, [] B U 4%
WA TR R ER A,

3ERENW

3.1 BHIABERS W
3.1.1 MFEHFE

R 2 SIBEALE 80 % oAy, IRJE 20°C , AE Y
MEAL O AR PP IR 00 & 25 R 3 AN I E (%
1) :(84%+84%+83%)/3=83.7 %,

F1 FEalBEMFLFX

Tab. 1 Germination rate in seedling nursery test %
G 41 42 43 5
1 83 86 81 83
3 88 87 78 84
6 85 84 83 84

I EWAE7~8 AT, Y9k KA G 37 RO Fh
(£62),2005 4E 2011 4 2012 4F 3 Y37 [l & i 2
RER T2 %,

®2 FEMFHIFZR

Tab. 2 Seed germination rate at nursery

2005.7 3500 2530 72
2011.7 33000 23200 70
2012.7 31000 22900 74

3.1.2 FEEFMFEFE

1) AN [t [ & 2

EPIBEAE O AR AL FEAD T & 25 R L3 3, i
22 3 ATAN, AEPNBAE O AR R AN IS AN 22 B S B %
KRN 68 % , & L H AR (40 B 7 36 Fh 1 BA
7 d JEHERN R ZE A AR, AU 30 % BAT 15 d 51
FEZERIUN T %, HE, AEBRAE O AR 7R
JE NG BB RD & 23R LA

2) MEZER R ARINBAE O AR 1R S I S D
FIRBUPHEZE 1 ~2 d FE4E R 5 R AP S A HIR V0 2F
SRR RN B ZE RSN T4 % T3 % (% 3), 2%
SRR, I, AR B AL O AR 5 TE 1T R
PEZEAN B AT 0L ) T B AL B R TR R

3) AN R ERF R 2R

WX 3 FPAS AT R R 0] LIRS (3% 4) 15
BT EE N 0.5~1 em BAEMBEAE O A Fp T F
VIR ZFH N 58 % 8 IR 1~2 em HPFHIR 2%
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x3 AEMBEORFFARALELFE
Tab.3  Germination rate of khaya senegalensis in

different treatment %

EH
1 69 23 5 68 78
2 64 32 7 79 66
3 71 36 9 76 75
T 68 30 7 74 73

F4 FEMREOATRBLEERFE

Tab. 4 Germination rate of khaya senegalensis in different

soil coverage thickness %
b7 .
N, HMrEE BELEE ELEE
R 0.5~1 em 1~2 e¢m 2~3 c¢m
HE
1 63 76 13
2 56 80 22
3 55 73 12
P 58 76 16

H76 %, AIEE 2~3 em BPEHIR R 16 %,
PRLE , AR PN AE O AAE (8] B A I, R 2 48 4 7 + )R
BE LA 1~2 em NEH , ANEIS LR,
3.2 ERIREERS ST
3.2.1 EMBERERMREER

PEULI , APk AE O AR AR SE 4 ~ 5 4F BV AT AL P B
Mo MARERIEZ N 5~10 A ,12 A ZBAE 4 Ak
ARG L 0 4 3y X & 5 21,

2005 AF K A E DBk AE 0 A BTG RN 98 %,
2011 4F K 2012 4F3E AR A SR DIk A6 0o A B3 8 43 5]
90 %F1 91 %, 2011 4 i AR X B, 3225
PRI 73 1 Mk ST b 2% 1 22, I A i M P2
U AR R AE KON K 30 AR R R
F&BAT IR A TE A&, RFE I fir i FE ik
A RIBRIRAE . 2011 45 2012 4F Ay ARIL R ik
B 3 4RI ], B ORFATIRAF RS, 2005 4E 1 E A 3
SRS BIPRAT R A 89 % , i A HiL DX i MR AT 2 i 1k
93.33% , FEEFR U, 5| Fh b AREE G , 0BT Ak
HBR TP, X4 2 B R A S st a1k, X R
BR B S RN I dE MR A, T RS MRS
P, BB o MRHL AT AR
3.2.2 EKEMHR

AEPIBRAE OAERE T 1987 4F IR W% 2, T

x5 EMMBEZRNREFRSEIT

Tab. 5 Statistics of survival rate of khaya senegalensis %

whows ey S DR RS TR
(VN 2005 98 89
(Y 2011 90
(5N 2012 91
i Lo 2006 93

7E:2011 15 2012 Fo9 AR KK 3 3 F BAFEH KRG,

2013 4 1 H SR A3 AR 60 AE PN B AL O AR - 3E
TTHEHT , I35 2= 8 MOl B 0F 5% BE 547 45 00 56
IHT . ATEE R AR AL DA B R K, 1
T, 46 RECT I e, 1w Sy AR s B
o 25 a AR AR M #2724 K ik 0. 766
em, B 4K R 0. 653 em, M BE 4 K&
90.009 m*, FEZMMOVBFERTTEIFE S a 4
JEPBEAE AR B R 5.1 m, 9728 2.7 em;10 a 4
JEPREAE AR E R 8.2 m, 972 6.8 em;25 a 4
JEVIBEAE . COARRE M 16. 32 m, 9424 19.2 em, 1E
V3 B AR [ R A SRR X R AR R, 5 a AR
BEAE AT IR R 4. 8 m, IR 2.8 em; 10
a AAEMBE AL O AR W B 7.8 m, M1 R
6.9 cm;25 a A AEPIBRAL DA W &N 17.3 m,
IR 20. 1 em, WESPIHE 5 a 2 (10 a 2 2 25
a A MR A AR OURT LR Y AR X 5 5 R
FEAAHIL , AR AL O T I FP3RAS T AL,

HF 2011 45 2012 4F (R AR RS K, Had
S 2005 AE 35 MO AR KRR A SR (K 1, 18 2) ,2005
AP RE FE B AR B AL 0 A EL A0 25 2 B0 A [ 3 bR
B A2 KR B, 2005 ~ 2009 4F 4% %5 B[] B s AF K 22
FEARK,2010 ~ 2012 AFIE Pk AL L AR A [R) 95 B 5 A=
KER/AMEION HHE 2 mx2 m>%E 2 mx3 m>%
3 mx3 m,

ML 2 A HT: 2005 ~ 2008 4F , AN [A) %5 AR DBk AE
AR 2 TR K, 2000 ~2012 A H P25 5 | g de
25 KRR % 3 mx3 m>%E 2 mx3 m >%
B2 mx2 m, HZEEZRENMK,

MIE M B EARA 0T S RAS K
A KA OLLE G R F , AR B AE O A AR 25
PL3 mx3 m hE, 57 b A% PR A 25 0 X8R AT A Y
A

4 &g

FEPHBEAL Lo A BT AT I8, 5 RIDSR B | A
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Tab. 6  Growth status of khaya senegalensis
Mg 4% /em M E /m B /m?
A s
/a - T VO = R U S RS =
K AR ke K HKa HKa K KR K /%
25 19.2 1.21 0. 766 16.32 0.43 0. 653 0.2341  0.02700  0.009 11.58 0. 498
20 14.3 0.58 0.715 14. 60 0.72 0.730  0.1256  0.01225  0.006 9.75 0.536
15 11.4 0.93 0. 760 11.00 0. 56 0.733 0.0644  0.00892  0.004 13. 85 0.574
10 6.8 0. 81 0. 675 8. 20 0.62 0.820  0.0198  0.00342  0.002 17.24 0. 676
5 2.7 0. 54 0. 540 5.10 1.02 1.020  0.0027  0.00055  0.001 20. 00 0.936
92 21.7 — —_ 16.32 — — 0. 2863 —_ — — 0. 475
0 ML BE TSR 2 mx2 m AT B, LRI R 1
ol 2 X2 | RRARMHBEALAKRH 4~ 5 o EVTTRBPAUA, AAZE
—1?: 500 ;é K; E | KAEF R 5~10 A ,12 H 24 4 AR K %1E,
S0 | LR A R
il 4 Arnold ZEHR3E " FEMBEAL LA 1038 B MR
® 50 Sl R AE ST i 650 ~2 100 mm, 7 7 B R AIA
200 [ F TRAMH2~8 A, FEBHE 22 ~31C, fdh T 1
100 I X f R Y 29 ~ 40°C | Fedd P-4 R AR IR 1Y

0
2005 2006 2007 2008 2009 2010 2011 2012

B1 dEMRECKRTEEESEKE
Fig. 1 height growth of khaya senegalensis in

different density

H2mX2m
B2mnX3m
O3mX3m

MK E/ em
O~ N W A U N

2009 2011

2005

2007

B2 FEMRIECATEZEMRZERKE
Fig.2 DBH growth of khaya senegalensis in
different density

TR, 68% FEME L EE 1~2 em HH, i
P BXVEER 1000 m LR LM Ak 3 ARt b
I FHA B A B v (9 42 1 5 AR 2R AR A =2 i A0
SRPLH B, WA — B 3 mx3 m; AR 2

10~23C , 4 X% e IR EE 7F 5°C LA b, ARYE RS
TR, Ll R b DX i) A S5 U A X TR
ARIE ELARM B AL Co A FPAE , SR B AR 157 Hb DX AR R
PBEAE O AT BB U B R s 25, T T B8 1 Hh it
FERR 1o ERK BRI R MR,

SRR X (T R AU [ R AR PR IX ) K
SRR B AR IR AL O AR LB, B 5 a A2 110 a A=
Fe 25 a A AR AT, HLZE 5 | Fi b AR AR A 2
RAF g HUE /D TE R HE B 6 O AE B 7 2 X
S/ N8

FEMBAE O A AP Tl | IEAF FH T 32 P A R
il , % J A2 30— I RZ MR, ] CRE 435 | R ol 56
iRy SR L S e 214 3 3 AR R AR A ) ] A £
HEAEBEAE O AR S AR K . 5341, AR IR AL
OARBIE S0, HA AR = 0 B M, mT AR R el 4
AR TR T AT TE R b R RS AR

AHIF 5T 45 F LR, R v 5 | 4 T MR A5 R
ALY Ve AN NEUN= I SR LB 650 NI v = g
AR Yyt HUFENE S T H ST

SEH:

(1] HEBESEEYSERER LS PEBEYE. 5543
(3)% [M]. dtat . Bl2zl gk, 1997.
(T#% 148 W)
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Progress on Propagation Technique of Photinia frasery

LI Jian, TIE Xiao-rui
(Haikou Forest Farm of Kunming, Kunming 650114, China)

Abstract: Photinia frasery, a kind of plant which was belong to Rosaceae. It was widely used in land-
scape greening because of its characteristics of strongly visual sense, wide adaptability, easily cultivation
and so on. A detailed summary on propagation methods of Photinia frasery was carried out, and the char-
acteristics of different propagation methods were also analyzed. Some suggestions on propagation and ap-

plication of Photinia frasery also were put forward.

Key words: Photinia frasery; propagation technique; research progress

215 1 ( Photinia frasery ) J& % £ B+ ( Rosace-
ae) 18 ( Photinia ) 243 Fh B GERR , hy 5 G /)N
Te RS Z BONEHEARN 54 KMELr  TARLL, 20
A7 Al R i AR RIS RN A 60 B, TRl T
20 122 90 AEAC R ST G FE R L0 A0 A 32 2
LB LLR B RN GREDRR R W R LAY
FMLZLE 2 ARy 1 Lot AR s s 7E
B FKPIZEIS B T K LLSE g, 2 220 AT R
LLBARZLE, [R] I C 5 — 2 B8 BRI AL 45 48 BE A
Jiti, P DAGRRE A I [R] 1 S 2165, R VR S 4%
5, AR A R SRR AT s 2055 A HL B, 20
Ay RS R RE S P NN OEAR X NNEAR WA N N
LIAAEAR L, BAT R LS, oo, anm Aol

& B #1:2014-02-04.

SO LU, L0 7 XY S pH. TR ™, Tt
S0 R, [ LA R TR 33
S B R K 5 M DR T S AR R, R
FES T PR RIS . LG 200 2 %
SRHFFIR AL 2 FO7 ST SRR 17,2
VA S 5 B TR AR

1 AMHAHNES

1.1 FE%HE

F- 4 A T B R PR AT I T —,
FEEIFRBE ALTE R MR B 1 A i
FY A E AT S GE R 2 R TR

PEEE N R (1968-) ) , M RIIA, TR, SRR ORI B ™ Kb e B T g AR
BISEE R ( 1976-) L0, ZMRHA, TR, A ZRARERY E AR A ™ MRl SR 7w (9 T A%
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Gy AR —FRAAE Y , AT 45 A5 AR Sk A 15 41 4L
AR, AR AR R S B A7 LR A A A KT
YRS R B AR, £ A AR BE AT L
FHARF R L, ] DL BTl T bl 3
R, AR I E W RdeE . HETLr
i P G S R 2 i 2 R Bk Oy A
A E K PRI B R W RAREIE,
JE§ 5 4= I i A= A LI TR DA — 5 L 22
B KLU A5 S A R R B A RE , LA RS FT 4 st
PR AR X B 8 v 470 1 198 B R R T o

Fe R P B RAT 4 7 1 I, w] e FH YR e BB BR A
20 KL VD A5 o0 3 5, DAAR UEFF 4 32 5 14 35 <
M, IR, ARE R RS RS E
B FFARSE TR LB A HLIRA R b, F ok 2SR
YR, HLA R 1 R oK W K M D R G 1 3 S
M, A B TR A K R RSB A EaRY, R
RAZe+ 1k BB I8 A SR VE A 4%
BT RURL, LA [ P A3 A 35 SR A
RIFILIERE R A A Ao B BB A TR,
TN AR JE R RAR SR i B A LT ORE, BERE K
AT AIVERE, BB MR PR AR A
i AR ARN S I B A B R R R
TSRS TR C B LA AE AR e 5, A H AT A BT
FEIRIE T LU Y 20 A R TS B 2 5, A
AR A AEARY R RERAF R B G R, T
D55 L ol 780 SO 5% 0 e A RO, 2o AR A7 4 3
B TEAOEHR A Sh BRI SE A T, R I A A AR R
FHR Z A Z R A A TR ) B R S | o vk
Qb ELE R] T 47 35 S5 A9 20 43 S A RECREL B 194 52 i) 1
B0 IR A A LALLM A A AT B R AT AT
fi, L)L 200 mg/L ) ABT1 54 AR Ky R0 R 3 b, FF
TR A HRIE R Ik 98.9% " A HH AL
I e A R AT K R, R A K TG 30 ~ 45 d B B
], FE R K PR SR AR R B T E R L B
CL R Y AR AR SR B T AR A AR A AR, Vb 1
FNRA £ (548 £ ROR 145 50% ) VEFFAG 35, %
W AIK 95% LA B A RFST R DAL A A
1 a AR ACRAE, E AT 77 2 A BK 4T 4, 466 ]
TR AR AR RS AT E AR AL R, RIS Tk 92%
~98%""
1.2 A¥E%mH

AL FR T N TR PR & L
KT AR R TR B B 2 | i HL i 2o 41 21
BRE TN ARMEARC 2R T4, XHFant

ARG AR BERE | 2R 2R B ol T 25, D) K ) 2
AT IR B G IR M BR M b, R R L2 RA 6-
BA KT . ZT, K ZE £ K NAA IBA ABT % {fi /i
IREFEIELL MS O 3, HoAth BS \WPM K5 3 54/ fif
FH s 21 0 7 il 85 B IR R 1 G A A 5k 22
iijt[lﬁzoi .

SR TN 7 A5 O 3 1 il A < BT I SRR R
5k BS, LA 2195 5 32 0, W B B R 2 6 ~
7d7 BA T A LA A S = SR A
RHEE R ZF (g sh My ) B A 897 08,3 d
BRI B A T 4 o A A 1 I i A AR
FRh B, 20 A R X NAA A e R R R RUE, NAA
WIERSA $Em , 2R SA IR AL, X NAA Y
WEIRF] 0.5 me/L B, bR IEA A K
FRY, TER TGS, R 6-BA A1 NAA 416 %
ANE R BE RO 22, A 46 R 0, TSR A TDZ  ZT
YA, ERIK 100% , 158 2B 7.1°°) ) BRI LA
NPT I il 224 4 A 2 R T A R A SN AR 7 B
ZEETT AN KT R UEZE 115 S RCR A, 6-
BA ESRORE L XA AR S =T, Y
Mo 2R S ERERMWRE N 101 B2 SJE K 2F
W & AR AT 5 A [) ) A A B R 1 4 4y Ak e
Wi R 22 S AN B R U A 0 3 R Tk e AN
Oy SR WL i, AL BRI LR, AR
% 27 T oI 1R i o L0 8 B L T 2k D A
BRI R A LR 5 S B Bt
Boma i, B AL LB

PR R ETSE R B, L0 A b AR AR
e A T A MR O PR M, LAl R IBA —F
AR R AR ABAR AR /D A ARET 2975 50
~60 d Zed5, i IBA H1 NAA LJAS [a] v 5 fic & 1
B, RS R B A R AR Y T A A 2R R,
ARG FRIERIIN 1.5 o/ L AYTEPE R AR 40 HAR (2 %
B RIE AR ARPRLL AR 1 AT AN TR R R S
FRUAXT L1 AR 2R TG 1 AR, K B LARS B A
AT Ry G IR I SRR, 2 R AR BORN B A T 8
2 = TR, A A A v 38 A Y R 7 i SRR
BRREN, SR AR R MR P Xt
T ARG S R A A, T R R AR T U
Pl A B K A3 EHE R T LR 8 R A
R, LM AR R G L IR BE R, —
AR BRI IR 40 d ZEA BRI RS A K, AT 5 HE %
BT TR PR IR — R EL
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2 ARAZEFTXHER

ST A R T A R 2 0 2, HEE R T 4 1
BB AT BEAH BT T AR 2 B AR U
AR, AR AR D PR, AT DR B P R i o LR, R
FEINZS & N TBOKE 400t A shmi s ik 55 A7 1f
W, S JE PR T oA . AT SR P i o R 4%
v E BRI A A T HEORIERD LR R R
KAHAFH A, SEGN A, BA B
B AESR BEROK SR I RE S BBt P
F AR IR T R SR AT T T
JUFEA K REA R AR U PR BRI AT 5 4
BSR4 A AR P B R AR LA B
BB R R, TIAR X T2 B R U, B ARG, B
Gy, AT LA LA S £1 0 A A £ — oo 28 9 T e s
ZOERAEA TR . B A PR 2O
T ARV P SA SR T, A1 0 B o e Ak
ARGy HBE R

R I7 AT A, WP s 2 iR b s
ARBIPR HE— 35 IOAIR 0%, RERS e — 2 i)
) DA A 7 DR ) AR () ) 2 7 e e v A 7 A
By Pl s AR AR, JR IR 5 A 7= i T L R4
B ) AU T as b B H A S R TR A
RO T IS RA Y (B2 B e A A T
1 R A D B R A 45 B B E D7, AT A —
SE R S E] BRI ZEF LU A% R — 1
BRI ARG TR R R A T KA B B
FENIAS B

3 #il

UTARSR , £ AR T e SRR, B ]
FTNX A TE SR, JE AR I o B A Ak
HCLM ARG TSk A Bl B AT TR R RS 1S T
Al il B TR T SRR XD, IE A, 20t £y
AR R e SRt R BT 1 SR T2 A A o o 2
Z AR A FHOE ARV ] PO PR A — e 1 22
B ANAEPU R BEIJT If S A il > B BET > <4
wE U GERIE L, InAE S ML IX, B TR R
WA IZH DU, A R BT S, T 20 % 52
CLANEE Sk 2 R, 78 21 A ) el ks £k
W TR 1A TR A P A0 AT L, LA Rl AL 2R
KA, s Zr 0, 2 s8R

LA, ZL £ i e AR BT oK DUR RLTE B
N2 FEATIR ST, I, BEEORIE A B LT

TER B VA U B SRRt IR | 3 e A B
Jit JEE A 2T A AR 14 21 30, DL 1 £ A R 1 TR
Fite, HAET, 20 AR L E A 5 80 B R |
JRBEIR M BER AR, BT RO/ N B,
L A BETE AR T B SE BT, BELAS T 2T i e Y
AR IR BN E, ENEE SRR
1,5 458 i Er AR — 2 R R
AN LT AR LE I AR 2T ) AT K 2
Wi s R R R T A I 3 M B 2T AR 1
BYRR A A B T RE R 2T 1 LT R AT 2
AN KRR RS A B BERE 10 d AR IR
KA R FRER L1035 AR 10~ 15 d fiti—IK & 3%
FEATHYRUIE A B T AE K 2r
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Bl b A IR R EREFEE FENRALERSEEN X ZEREABEFZFRKT, 39 AL
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Graft Survival Rate of Camellia reticulata in Different Clones

YUE Yuan-yan', DUAN Chen-bo*, LI Zi-rui'
(1. Tengchong Forestry Technology Promotion Station, Tengchong, Yunnan 679100, China;
2. Tengchong Forestry Bureau, Tengchong, Yunnan 679100, China)

Abstract: The two-way completely randomized block experiment was carried out in January and May by
choosing 39 grafted clones and two factors, the number of grafting trees in each block was more than 120.
After three repeated tests, the statistical analysis showed that: the difference of clone grafting survival rate
was significant; the interaction of clones and grafting time was highly significant. Among 39 clones, the
highest graft survival rate was up to 77. 667%, the lowest value was 9. 167% ; May is more suitable for
grafting of Camellia reticulata than in January; the interaction of different clones and time was significant,
the highest survival rate was 85. 67% in combination, the lowest value was only 7. 33%.

Key words: Camellia reticulata; graft survival rate; clones; individual differences
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Tab. 1 ~ Observed values of clones and grafting time

on graft survival rate

" jegeAina|
A HH 1A 54
1% B, 158 B,

A I 43 63
I 57 67

I 45 61

A, I 23 33
I 18 30

I 23 31

Ay I 17 35
I 10 36

I 26 40

A, I 40 55
I 24 54

I 41 52

As | 10 53
Il 16 55

I 39 60

Ag I 87 89
Il 65 86

I 57 82

A, | 25 58
I 30 61

I 2 60

Ag I 16 23
I 17 27

I 11 23

Aq I 23 42
I 27 44

I 29 41

Ay I 14 57
I 44 56

I 35 58

Ay I 42 67
Il 35 65
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G B, 4% B, I:4% B, 154 B,

I 36 64 mm 38 7

Ap I 57 69 Ass I 25 35
I 38 69 II 16 34
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Tab.2  Analysis of variance
225 A df SS F Fo 05 Fo o1
TR A 38 46628. 615 1227. 069 32.500" " 1.482 1.740
gz e B 1 17094. 017 17094. 017 452.745" " 3.902 6. 800
AXB 38 3947. 983 103. 894 2.752% 1.482 1. 740
R2E 156 5890. 000 37.756
B 233 73560. 615
R T 220 Bris 3136 2 14h gk
HH 2% 2 AT, B ph 2 46 245 To Pk 2R ) 06 42 B T e —_— Ty el
FIEFIR BT GBI R 25 5 R AR T R 5 WEE 005 oo
U2 B 1] 58 EL IR i 27K F 18 Ais 37.667 ghij GHIK
Sh RS IE X H T 2 6 A il 4 19 Ax 36.333 ghij GHIJKL
W22 I 534, 43 AS T I p 2146 25 JC 1 &R [ 20 A 35.500 hijk HIJKLM
A R Jo i 3R S AN R 58 L AR 21 A 35.167 hijkl HUKLM
2.1 THRENMMEZERELE 22 A, 34.333 ijklm HIJKLMN
AN 1 TC A R0 B I 35 ) 4 3R 1 4K 23 Ay 33.500 ijklm ~ IKLMNO
PR TR BRAS B 3 24 Ay 30. 500 iklmn  JKLMNOP
25 A 30. 500 jklmn  JKLMNOP
R3 BHIHHETHERESEEMERE 26 Asy 28.167 klmno  KLMNOPQ
Tab. 3  Significant differences comparison in clones of 27 A, 27.333 Imnop KLMNOPQ
Camellia reticulata 28 Ay 27000 mnop LMNOPQ
o FHEE EYT{;;_ 25t mENE 29 A, 26. 333 mnop LMNOPQ
0.05 0.01 30 Asy 25. 000 nop MNOPQ
1 Ag 717.667 a A 31 Ay 24. 000 nop NOPQR
2 Az 65.333 b B 32 Ass 23.000 nop OPQR
3 Ags 58.833 be BC 3 Ay 21. 000 - POR
4 A, 56. 000 c BCD 24 An 20. 833 opq POR
5 Ap 53.333 cd CDE 35 Ay 20. 833 opd POR
6 All 51.500 cde CDEF 36 As 19. 667 - POR
7 Ase 46. 833 def DEFG 37 Ay 19. 500 - OR
8 A 44. 667 efg EFGH 13 A 13. 667 o RS
9 A, 44.333 efg EFGH 39 Ay 9.167 . g
10 A 44.000 efg EFGHI
11 Ay 43.000 fgh FGHI
12 Ay 41.333 fghi FGHI % 3 Al A, TotE R Ay B LTS R i s, ik
13 Ay 40. 000 fghi GHIJ 77.667% MR m T HABTCHE R . HIK Ay Ay
14 A, 39.333 fghi GHIJ Ay A A IR T SRR R E B R AR
15 Ay 39. 167 fghi GHIJ Ay 1K 9. 167% ,3X 7850 UE B T 18 #h 21 48 3 25 A [H]
16 As 38.833 fghi GHIJ ARG B 25 i i
17 Ay 37.833 ohij GHIJK 2.2 T REGENEZELE

PRI o 20 48 i 2% o 2 15 4 P[] 52 A
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WO T oM R SIS RIS RS RS R EE S
gERINE 4 iR, b 25 A
Fe o A o % 0,05 001
T4 BHROAEHZLTERGEREZLEERBEMEILR 36 AyB, 33.00 nopqr OPQRSU
Tab. 4  Significant difference comparison results of clones and 37 AyB, 33,00 nopqr OPQRSU
grafting time interaction of Camellia reticulata 13 AyB, 1. 67 nopqr OPQRSUV
RE YA ﬁizjiﬁﬁi*: 2SN 39 AB, 31.33 nopqrs PQRSUVW
0.05 0.01 40 AsB, 31.33 nopqrs PQRSUVW
1 AgBy 85.67 a A 41 AyB, 31.33 nopqrs PQRSUVW
2 AyB, 75.67 b B 42 A,B, 31.33 nopaqrs PQRSUVW
3 AssB, 70. 67 be BC 43 ApB,  31.33 nopqrs PQRSUVW
4 AgB, 69. 67 be BC 44 ApB, 31.00 nopqrs PQRSUVW
5 AiB, 68.33 be BCD 45 AyB, 3100 nopars PQRSUVW
6 AuB, 65.33 cd CDE 46 AyB,  30.00 nopgrst QRSUVWX
7 AB, 63. 67 cde CDEF 47 AysB, 29. 67 npqrst QRSUVWXY
8 A;B, 59.67 def DEFG 48 AB, 29.00 Opqrstu QRSUVWXYZ
9 A14B, 58.00 def EFGH 49 A,B, 26.33 parstuv RSUVWXYZAL
10 AB,y 57.00 elg EFGHI 50 AyB, 26.33 pqrstuv RSUVWXYZA1
11 AxB, 56.67 efg EFGHI 51 AB, 26.00 parstuy RSUVWXYZAL
12 A36B, 56. 67 efg EFGHI 52 AypB, 26. 00 parstoy RSUVWXYZAL
13 AsB, 56.00 efgh EFGHI 53 ApB,  26.00 parstuy RSUVWXYZAL
14 AnB, 55.00 fghi EFGHI 54 ApB, 25.67 gty RSUVWXYZA1BI
15 A,B2 53.67 fghi FGHIJ 55 Ay B, 25.67 gty RSUVWXYZA1BI
16 Az B, 51.67 fighi GHIJK 56 ApB,  25.33 stuvw  SUVWXYZAIBI
17 A, 49.33 ghijk GHUK 57 ApB,  25.33 rstuvw  SUVWXYZA1BI
18 AB, 49. 00 ghijk GHIJK 58 AgB, 24.33 rstuvwx  SUVWXYZA1BICI
19 AyB, 49. 00 ghijk GHIJK 59 Ay, B, 23.67 stuvwxy  SUVWXYZA1B1C2
20 AB, 48.33 hijk HIJKL 60 AxB, 23.00 stuvwxyz  TUVWXYZAIBICI
21 AgsBy 47.00 ijk UKLM 61 AB, 22.00 wvwxyzal  UVWXYZAIBICI
2 A B, 44.33 ikl JKLMN 62 AsB, 21.67 tuvwxyzal UVWXYZAIBICIDI
23 A5B, 44.00 jkl JKLMN 63 A,B, 21.33 tuwvwxyzal  VWXYZAIB1CID1
2 AxB, 42.67 klm KLMNO 64 AyB, 21.00 uwayzal  WXYZAIBICIDIEI
25 AgB, 42.33 klm KLMNO 65 A;B, 19. 00 wwxyzalbl  XYZAIBICIDIE]
26 AirB, 41.33 klm KLMNOP 66 AyB, 18.67  vwxyzalblel YZAIBICIDIEL
27 AxB, 41.33 klm KLMNOP 67 AyB, 18.00  vwxyzalblel ZA1BICIDIEIFI
28 ApB, 38.33 Imn LMNOPQ 68 ASB, 17.67  vwxyzalblel  AIBICIDIEIFI
29 AxuB, 38.00 lmn LMNOPQ 69 A28B, 17.00  wxyzalblel AIBICIDIEIFI
30 AnB, 37.67 lmn LMNOPQ 70 AyB, 16. 67 xyzalblel  AIBICIDIEIFI
31 AseB) 37.00 Imno MNOPQR 71 AssB, 16.33 xyzalblel ~ A1BICIDIE1F1
32 A;B, 37.00 Imno MNOPQR 7 AyB, 16. 00 xyzalblel  AIBICIDIEIFI
33 AyB, 35.00 mno NOPQRS 73 ApB, 15.67 yzalblel ~ AIBICIDIEIFI
34 AyB, 34.67 mnop NOPQRS 74 AgB, 14.67  mlbleldl  BICIDIEIFI
35 A, B, 3433 mnopq NOPQRST 75 AyB, 14.00 albleldl CIDIEIF1
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Seedlings Growth and Variation of Different Castanopsis hystrix Provenance

YAN Ping-yong
(Xikou State Forestry Farm of Xianyou, Xianyou, Fujian 351265, China)

Abstract : Five provenances of Castanopsis hysirix was collected from different regions and provinces, the
phenophase and seedling growth traits were studied. Result shows that the growth laws of seedling height
and ground diameter was comparatively unanimous, according to the growth process could be divided into
initial period ( April to June), growth period (July to August), recession period (September to Octo-
ber) and dormant period ( November to December) four periods, annual growth period for seedling
height and ground diameter shows rhythm of slow-fast-slow after seed sowing; Through the analysis of ge-
netic variation, provenances of Fujian Huaan and Guangxi are considered as excellent provenances for
the further study, provenance of Fujian Anxi is considered as general provenance for further observation
and improvement, provenances of Fujian Nanjing and Guangdong Provenances are considered as poor
provenances. Seedling height and ground diameter among the provenances are extremely significant differ-
ences, broad heritability of seedling height and ground diameter is 91. 48% and 86.25%. Finally, the
breeding and management techniques of Castanopsis hystrix are summarized in different period.

Key words: Castanopsis hystrixr; provenance; phenological phase; seedling growth rhythm; heritable

variation
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R EAR 2 - ST = A | SRR i 0 5 % NI Y R o
il TR ATE AR L B 1] G 2R 8 5 45 HI b AR BS B HoR
WFFE UG T R IR AT, (i
T A BERIARI AN, 28 KA, R/ANVED]
ol 7 g o O P 55 D PR 249 1 A 4 £ R
N TARBYR AR & o SR, A 48 ok g B T g 21
HE R A E AT, W AR A T T AR A
CLHERD BT IR RL, T I & VP4 5 e, SCrboxt
ANTRIFR R B AR I 5 78 S EAT AR I, D 21 R A
HEHFRBKIEN S

1 X5 HHE

UG A T4 A48 H T ALE O A Mg ik
RV (LM, b A AR 28 118°287 ~ 118°33, b4 25°23"
~25°43" iz X R LAY ) R BT IR R E B LR
fie, W B8 T, WO R, vk AR A WL AE R
21. 8°C , W B AR - 3. 5°C , ko Bt s Uik 38. 7°C , 4F:
FEKEE 1535.5 mm, SR A XTIR B 78% , 4F 7% & it
1 342.2 mm, 4 H BEHE 1 995.9 h, 4E 7AW 316~
341 d. BB F AR B R, K 60 m, £3EHN
WRYDIE A | ST RGN 1T 2K,

2 RIE A&

2.1 kRS 40E
IR 1 2R 4R L o0 ) AR R R
5 TTARGEEAT PR 5 DN NS HLIX, AR

Tl S TR KGR 2 28 e F U i Fh 7 =
FH 2% W) = B BRSPS VROH 35 (IR 5 min J5 HITE K o
VET ) 25 SRR A ATV B W R 25 R A
TSl W AN IR IS K BTG AR 72, V0 A 9 B 4 ol
S ST
2.2 BHMEEEHEE

2013 4F 3 AR, RSB M, A28 A% 9
emx 16 cm, F N 0 4 R A7 25 AR J5 42 6
HRAL BRI NS4S N, B4Rk Al 1R, A A
TRIE A T S R 7R AAT . 1B A a4l e
W AT HES L BERD DK, AR H i i K
PRIFZ AR Y IR 5 A i s S8R AR 2 i 1
0, F /N A 5532 06 3 50% 1 3 B M, 7 1k
T FRE 25 8 PN R 1 R 50 H I s IR T &l
Pi,6 IR BRI BT OT 2 I AT BR AL, fEREA R
K S HERE |57 5 i 57 S Ba B A
2.3 W55 HAE

FER0 5 ODULE 4 1 0 2F IR 0 i 5 AR
Y IAFE AT s BN FPIRERE 3 NI /NX (R E & 3
W), BE/INX 30 AR [ 0wk, B ARSI 2 — Ik
B AR E MRIE SRR AR K R B A
BFITT 2203 EHAE Excel 8E AT, L7255
FRECR TN RARE 22 SRS LUAE, | st %
F1P AL O 25 SR Tr 25 0 2 AE AL T 22 1)
A

3ERESW

3.1 REMIRY I
ZLHE R AR H 2E AT IR 1

Rl LLHEAS BT R & AR B B 4 AR E L

Tab. 1  Seedling phenology observations on different provenances of Castanopsis hystrix

TR FEFII th 2 B HAFFREd
bk st 2013/3/12 2013/4/17~2013/5/10 2013/4/28~2013/5/18 67
binkaeich o 2013/3/12 2013/4/10~2013/5/6 2013/4/20~2013/5/15 64
i 42 7 2013/3/12 2013/4/15~2013/5/8 2013/4/26~2013/5/18 67
JHREE 2013/3/12 2013/4/20~2013/5/12 2013/4/30~2013/5/22 71
T VE R 2013/3/12 2013/4/17~2013/5/8 2013/4/28~2013/5/20 69

M1 R T LAt A& b DT 2 S 25 30 K
BAE 29~39 d ANAE HZF 080 i 9 K807 31~ 35

d ANEE KRR AR 2RI B R R i 5T
KBS, 64 d; ] AR BORR IR 25 0 e e, MR 4
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PR S RE A, 71 d, BRI T 2] AT R IRZTHE P AR H i AR R IR 3
3.2 AEMBEERERTE MRAER 2 13K 3 s A AR i B AR KRR E
AFEIFIRLLHE AR A Gy i A R AR 25 AR AR 22 B AR IR A R R R R, R A AR 2 S

x2 AHEHASAMERTE
Tab. 2 Monthly growth rhythm of seedling height of Castanopsis hystrix

g 5H 6 H 7H 8 H 9H 10 A 1A 12 H

Linka Rt H/cm 5.78 8.51 13.15 19.37 23.68 26.74 28. 68 28.99
AH/cm 2.73 4. 64 6.22 4.31 3.06 1.94 0.31

G/% 19. 94 29.35 45.36 66. 82 81.68 92.24 98.93 100. 00

Jinke RIS H/cm 6.42 11. 50 18.32 25.38 31.25 34. 66 36. 71 37.32
AH/cm 5.08 6. 82 7.06 5.87 3.41 2.05 0. 61

G/% 17.20 30. 81 49.09 68. 01 83. 74 92. 87 98. 37 100. 00

A A P H/cm 5.53 7.84 11.45 16.38 20. 45 23.05 24. 83 25.38
AH/cm 2.31 3.61 4.93 4.07 2.60 1.78 0.55

G/ % 21.79 30. 89 45.11 64. 54 80. 58 90. 82 97.83 100. 00

JRER H/cm 4.78 6. 14 9.41 13. 68 17. 54 19.76 21.35 21.53
AH/cm 1.36 3.27 4.27 3.86 2.22 1.59 0.18

G/% 22.20 28. 52 43.71 63. 54 81. 47 91.78 99.16 100. 00

IR H/em 6.02 9. 14 14. 45 20. 83 26. 63 29. 07 30.98 31.38
AH/cm 3.12 5.31 6.38 5.80 2.44 1.91 0. 40

GH/% 19. 18 29.13 46.05 66. 38 84. 86 92. 64 98.73 100. 00

EFHFHAFYHEART, AN ATEHHERE,CATYHRAHLE,

R3 AEHAMEABERTE
Tab.3 Monthly growth rhythm of seedling ground diameter of Castanopsis hystrix

R 5H 6 H 7H 8 H 9 A 10 H 11 A 12 A
Fip gt D/cm 0.06 0. 09 0.14 0.21 0.27 0.31 0.33 0.33
AD/em 0.03 0. 05 0.07 0. 06 0. 04 0.02 0.00
GD/% 18.18 27.27 42.42 63. 64 81. 82 93.94 100. 00 100. 00
AR D/cm 0.06 0.11 0.19 0.28 0.35 0. 40 0.42 0.44
AD/em 0.05 0.08 0.09 0.07 0.05 0.02 0.02
GD/% 13. 64 25.00 43.18 63. 64 79.55 90. 91 95.45 100. 00
A P D/cm 0.05 0.08 0.12 0.18 0.23 0.26 0.28 0.29
AD/cm 0.03 0. 04 0. 06 0. 05 0.03 0.02 0.01
GD/% 17.24 27.59 41.38 62.07 79.31 89. 66 96. 55 100. 00
JRIEH D/cm 0.04 0. 06 0. 10 0.15 0.20 0.22 0.24 0.25
AD/cm 0. 02 0. 04 0. 05 0. 05 0.02 0.02 0.01
GD/% 16. 00 24. 00 40. 00 60. 00 80. 00 88. 00 96. 00 100. 00
IR D/cm 0. 06 0. 10 0.16 0.24 0. 30 0.34 0.36 0.36
AD/cm 0. 04 0.06 0.08 0. 06 0. 04 0.02 0.00
GD/% 16. 67 27.78 44. 44 66. 67 83.33 94. 44 100. 00 100. 00

EFEHDEATHAEAKRE AD A FHASEAEKET CD AFHAR I KE,
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4 37.32 cm F10. 44 cm, | AR AR IR R BUR 22 1
FIHAE 4338 21,53 em F1 0. 25 em , HEF b 46 46
s VG ERES AR A RS R R I > AR S H, W
e R —8GEvEKE 7 AR, 8 A G
KB KM, A DB R AT A
B, R AR, 0~ 10 AR KEE, 11~ 12
HAEAF AR, BRI KRR E,8 H R F
P B K R IX ] N 63.54% ~ 68.01% , HiiE H
60. 00% ~66. 67% , VLIH E| 8 H i, AR LK1 &R
KRR B AR 60% L E, T 8 A I A/E i
AR R A R IR I 04 0 s

ZTAE TR DAE T 21 1001 B SRS [R) R R A i 22
St ARAUAHZE 1R[] S 1 s A AR A A T
FEA— 3, MR G U R A R AR A R, mT
LRI AR (4~ 6 7)) A KB (7
~8 H) FERWI(9~10 H) ARIRI (11~12 A )4
BT v A AR AR KA B A P — R 11
ARATHE,
3.3 AEMBEEBEETROM

ZTHE A ) b R R R B AR T 22 43 BT 45 SR AL
24,

x4 HEMMEFTESH

Tab. 4 Variance analysis of seedling height and diameter of Castanopsis hystrix

HifH Hb Az
kS A Y52 Jr2 A Y52 F{A
AR 431.3703 4 107. 8426 33.20% 0.0618 4 0. 0155 19.82% "
AR N 32. 4829 10 3.2483 0. 0080 10 0. 0008

MR 4 iR AIAR F B i 2, U]
AN [ 2 ) SO A A A S B 2 S R AR
TG RS HACH A G HES R T

v B — BN S O, B S R i A
PEAT ST R, A o 21 N [ U 4 1 A
St T o BRI S

RS AEARMREEERSMW

Tab.5 Genetic variation analysis of different provenances of Castanopsis hystrix

R s T e S AR W22 R 2% FBE
e 28.9200 1.7074 5.9038 34. 8648 3.2483 91.48
e 0. 3340 0.0271 8. 1248 0. 0049 0. 0008 86.25

FE 5 ATLUE 1 A AR B T SGs L 14y
B 91. 48% F 86.25% , Wil & KT J5 & , i Wit %
J5 22T b7 B FL B K T BREE O 22 it A% J1 ok, Bt
RZ AL A, Z IR e 55 , o Hatb A Ttk
PR LA T AR | AR R s th K

PN TR S & e p e cR e iR R = SO i
FCREAR I (B 23 91 55 Y 29. 06% F11 8. 51% , #4543 5]
it 30. 74% 01 6. 79% , 3% B KL G- ; A 8 4E 1R A AR IR
B BRI 85 0.23%, Hb 7% S BE AR 24 1 1Y
—1.20% , I — 8 ; A B R 0 A AR S B AR T
S AR N AR, IR

4 Bip5itie

WA PAE 5 ASLLHEAS ) Bl i 4 i 3 F
AR EARA LI | B 15 R AR A AR K R AR — 3
AR 1B —P—12 " A KT, AR AT
WX A E R (4~6 H) AEKEB(7~8 H) .
ARG (9~10 ) MARIRBI(11~12 )4 4
I

ARV R R] 0 T b K 22 S i 3
FHBAR B ) SCast A% T3 43 30 0 91. 48% Fil 86.25% , /&
BAER Y 2 DL E bR, AN [FRPIE 0 0y 5t 4% 22
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ST D GE AR A AN P R RO R IR AR L R
b A G R R R A A R s A i B R A R IR B
— e, A AT 2 WL R R SR
P18 A A P 3 A AR A BRI R R

ATART— R o 8y U AT R S 938 L A A7 B
B, BIANATTE R AR AR 2R BRI, AR
7 1 g R R SR DX L 3 S5 A ST
IR 0, XA T 3 AR IR 2E 5
ARWTTESE SR U X M 4 B S IR 23, LA SR T
NRELT 8 WAL HERP IR B0 55 LB R Rl X 3l
SRS (ALE B A AT DL I AR
T A B, AN WA RO, AR 25 S AR
(IR a2 ) A AR b A AR 25 B AR B, AR
R RS AR B A A S R g0
LRERER WIS ST NIV E W= L UiV v 2 Bl i
P ARIE S A OO 2, AOFFAUE
EIP RS E I e VR UESYIRERER S Gy U8

SE5 B W LRI R AL AR | AN 2 HE
A A BRI, N B A RS LR A
SR VIR 3 B ] (8 v AR AR A e, AR 5 00 AR
SEN Il RN U ) T B M i 5 o N R O 7T = S )
A% A TR v s MR R R Y R
FEUFST, DR e 0 7 B AL TR R R B A
Z2 30 R AT LAOR AP Al sz O e i Y 4R
H AT AR IHE R IR B0 2%, 6 7 TRt i g

G, TR AL, PRI A 4 i AR5 78 AR
FLE S A KBS LR IR e AR R K7 ~8 A
B AR A 3, 3 s 30 0 A i 24 7 AP AR K Y
2/3 R URE B A 0 i G IR 0 BRI AR A P B
LR K A A 10~15 dIBEEAE 1 9~
10 A BARERK#HFA R, 5 15~20 d i8R 5
WAL 1k, AR R AR Ak, 10 i Je PR R
AR HEARAR T, I 455 1 e /K FEAE , Lk A T2 43 A
itk HEEMN, ERARERKS B ZELS IR %
K, TSI RBUN, BUKEHE | 2525 1 3 5
70% 245 T MR AT OK , BB 1k B

S
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A RPIEEEET]. Mol BH=EDFSE, 2009,22(4) 1486
-492.
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JE ZAFLE AR FAAH Y, A T P8 O AR L

B ABALIEFEERARTAR

R Eﬁwﬁ”
(LEFREBYHERS, 28 AR 6622005 2. F LML E, =8 & 662200)

HE.JITREBMTTERRAZRER Ty P oy i X F X, SR KM, A 1/2MS+6-
BAO. 5 mg/L+NAAO. | mg/L+10%#it+1 o/L &M C i K F AR, wIRF W EEFTRF A 1/
2KC+ 6—BAl mg/L+NAAO. | mg/L+10%Mr7T+1 g/L &M CF SR ENG AL, AMRIERA 1/
2MS+ +NAAO. | mg/L AAR% % . W R A URE AR M ERAOEFREREERS,
KRR HAL B A AR F B A BRI R AR R RER AN a8 AR

hE 4 S .S759. 82;5722. 37 ERARIRAD ;A XEHS.1671-3168(2014)06-0160-03

Tissue Culture Propagation Techniques of Dendrobium dixanthum

SU Zhong', WANG Cheng-bin’
(1. Shiping County Vocational Education Center, Shiping, Yunnan 662200, China;
2. Forestry Bureau of Shiping County, Shiping, Yunnan 662200, China)

Abstract: Experimental study on seed germination rate of Dendrobium dixanthum in different culture
media and additives was conducted. The results showed that germination rates was the best with culture
media of 1/2MS +6-BA0. 5 mg /L + NAAO. 1 mg /L +10% coconut +1 g /L active C; Protocorm prolif-
eration of axillary stems and buds were the best with culture media of 1/2KC + 6-BA1 mg /L + NAAO. 1
mg /L +10% coconut +1 g /L active C. Rooting performed better with culture media of 1/2MS + +
NAAQ. 1 mg /L. survival rate could be the highest with Hardening matrix of peat, fern root, oak shavings
mixed matrix.

propagation techniques; culture media; matrix;

Key words: Dendrobium dixanthum; tissue culture;

germination rate; protocorm proliferation; rooting culture

B A6 AT 8 ( Dendrobium dixanthum) A == Fh i AR M 28, AR5, ALK IR H

(452 , Rl R 2 S Pl A SR A, dl 3 [ 5T

A, TER A LD A 5 B TS5/ VE L, Kb
ARIXIEEIR 1500 m LA AT B A0 Ai, AR S04 fE 41
i iﬂiiﬂﬁﬁlﬂo PAEAT AL IR v IR
RS O A RLLAR B, AP HEAE 10~ 15 B, 4E
W4 FET T?%M{&%é%ﬁ%ﬁﬁwlﬁﬂﬁw
b (R T ST AL AR IE B AE A i

rFE B #5:2014-01-31.

BRiCE, A A 1500 4F DL by g st H R R
2511 O WLE I B T IR i PR AL TR
FZRP ARSI AR o TP AR B AR M T B SR A T
FOH, M RIRFL, AR H AR 5 H L AR
KB IRAE AR A B b, AR RT
ANTR S B SR FE X o5 T2 \%Hﬁ%é’ﬂéﬁx 3 Aok

EEEN 5 8(1972-) B, ZRAFEA, — G0, 22 ATFREF A AL TR 7 B TAE
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PR SEATRESR LIRS R e T N TG, S0
XHZBTIRBEAT BRI R

1 RS %

1.1 REHRnEFRER A

PR IE A A 5B F T H/INVE AR XCR AR Y
AR R T AE S0 b A KA R RO A IR, MRS
AMERBYATR] B LT 2 HBd (R 1,%2), K
FEIETRINFERE 20 ~ 30 o MBF D M C R F M
JEVE , pHE 5.0~5.8 B 5 o/L, HE 331
IKNBIK S KR

F1 MFEFEERTR

Tab. 1 Seed culture media component

[ BRI oY

1 1/2MS+6-BA 1 mg/L+NAAO. 1 mg/L+30 g BERE

1/2MS+6-BAO0. 5 mg/L+NAAO. I mg/L+30 g FEHE+10%
MBIt +1 /L i C

3 MS+6-BA0. 5 mg/L+NAAO. 1 mg/L+30g FEEHE

MS+6-BA 1 mg/L+NAAO. I mg/L+30 g FEHE+10% M1t
+1 g/LiEfE C

5 1/2KC+6-BA 1 mg/L+NAAOQ. 1 mg/L+20 g FEHE

1/2KC+6-BA0. 5 mg/L+NAAO. 1 mg/L+20 g HEHE+10%
B +1 o/ L% C
7 KC+6-BA 1 mg/L+NAAO. 1 mg/L+20 g JEHH

KC+6-BA0. 5 mg/L+NAAO. 1 mg/L+20 g FEME+109% Hp
H+1 /L s C

®2 NFRRFERELT

Tab.2 Media component terminal and axillary buds

¥ Br R Y

1 MS+6-BA 1mg/L+NAAO. 1 mg/L+30 g M
2 KC+6-BA 2 mg/L+NAAO. 2 mg/L+30 g BEHE

1/2MS+6-BA 2 mg/L+NAAO. 2 mg/L+30 g HEE+109%
H+1 g/LiEE C

1/2KC+6-BA 1 mg/L+NAAO. 1 mg/L+30 g HEME+109% 4
1 g/LiEH:C

3

4

1.2 XWHE
1.2.1 #FIMEMEEESF

TEAH O A B 5200 2 R A A R B 3
SRR TNEDE R4 5, B BRI BE 2R, HRK
R 1 b AR D400 I 95 5 Pk BT B € Y Fh
F, B TR IMTCHEIK P HDUR , A s
KLE 3R EH A R P IEBR R A, Rl

Tl B BARE T TAES B IA 75% )itk iR
1S s J5 , MEIBOPR A 0. 1% W TR RR
8 min, JEBRARIEWG , INATCEKIHUE 10 Ik, U8
R ITCR K E A TR A BT B T ICRIE AR &
o FEFP U Tk & TRAA R R 50 =
yAEpot T AR N L RE T Y LNV R (/S S
Jic 5 R 30 M

G M1 B TR E 25°C, L IR 2 000
LUX , JEREIT] 12 h/d S0 R R 3%,
1.2.2 TZF BREFIMEMRIE SR

PEHEA 3~6 em AUHTEE, FH A RZK %k 30 min,
F L mAME A, fEEE TAES BiE R
TE T5% MRS P 3~5 s, B 37 BRI 2] 15% B9 191K
SRANARTIR L 15 min, FFAWIES), BULJE
TCREZKIEVE 5~ 8 W, TEME I B LRI 2 em K1Y
TRZFENZE 42 T A T R 35 97 B0 = bR
WS, BRI PR — T2 BN R
Fl 20 Jff, AMEKE TR E 25 ~ 28°C, 6 B 5k
2 000 lux, YEHRIFIE] 12~16 h/d S0 FE55%.

2 BRENH

2.1 AEEFEINFHFIH LM

AR 2 A A E X R R i T gt R
8 Fhh TR SR R A W &, S5 R, 1.2
SIGFRIEA R ORI S T 3 4 S5 SRAE 5 6
SERIF T AR E T 7.8 SHRE 2 SHF
HET 6 S FRE, HFRENEREANGIT (T
M), #0323 iR,

®3 AREEBFEXNTFHRHZME

Tab.3 Impact of different media on seed germination

LW T 78 K%
1 ++ + +

2 + 4+ o+t
3 ++ +

4 + +

5 + + +

6 + 4+ +

7 + +

8 +

2.2 AEIBFENHFREHZI
MEEFE 3 A H RN A B 5 v BE AL
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10 Jf, 73 GE T i€ ki i | IR I L], 2
REW 2 FRIRIENT 6 S HiREE, B HiIr e fb
TREHBAT 2.6 SHIRE(EK L),

R4 FRBFEXNMHFRENER

Tab. 4 Impact of different media on seed growth trait cm

fid 7 - /=1 5 W -
1 Lk 1.5 0.4 +
2 et 2.0 0.6
3 il 1.0 0.2 4+
4 5 1.2 0.4
5 kg 1.7 0.2 e+
6 IONCS 1.2 0.5
7 you 1.8 0.1 +++
8 LIt 1.5 0.5

2.3 AEEFEXNTN M2 H SRR EEER I

ISR 3 A A BT R 4 B4 BT P R
HLIHEC 10 i, oot ek 2220t . 25 R R A, 2 S0
FRELT 1 SHIRIHE 4 SHFRIENT 3 FHFRE,
4 SIFREE B BRI AR S A KRB BT 2 SR
H(ES),

RS5 ARBFEXRKELERRM0
Tab.5 Effect of different media on the proliferation of PLBs
JEUBRZE

[l Py JEERZE A K
1 14 4+
2 17 + +
3 16 + +
4 19 +++ 4+

2.4 GRIBE S ERESR

1) K Ao 5% 7 ARAT A /)N B R 2 K T 25 1 5%
AT LR 2576 1/2KC+6-BA 1 mg/L+NAAO. 1
mg/L+30 g FERE+10% 8871 +1 o/L 16 C AR FR5E
TR IR IR R IR, P DA TARAR I 5, TR AR a1 [
2 &

2) BRI ERZE /N BT AR B SR b AT R R
BEHLIHE 10 AT 4e0T, 45 SR R, 7E 1 5537 9E

FE N AR T 2.3 4 SR FRAE, BRI
e,

®6 FEIFFEIERBFN

Tab. 6 Impact of different media on the rooting

S ERE /( ml:j?AL’l ) /( m:;A-AL" ) Eﬁji\“m E/*i?
1 1/2MS 0.1 13 90
2 MS 0.2 13 60
3 1/2KC 0.1 14 70
4 KC 0.2 14 60

2.5 BEBR

MNHRF] 3~5 em i IFECH B4R A0 3
NRJE BRIV AT R 4R . & I 3L R AR R 42
TR RFTRES AN 2 000x107° B4 2540 A Wi
212 h FERUHEE T KRR AR AR E R 101
2 HBNRAETEEIR L, /R R A
T, f e R BEZE . AT 2 JA LR RRE 90% Y AH XS
B MR BEHRITE 25 ~27°C , 70% HEE TR | 3545 0 2
MHJE B R G 45RAE 90% L) I
3 iTig
3.1 BERERETHNBBF HENMFHEELNZ

B LA AR 30 3 T B A% A T LR AR B 1
K RSP TCALER B T IR R R 2R
K, B ARV B oL B 7 R M B R ] LI ARAR 4R
EI R R,
3.2 BEFEDARRERMY AT EEFF IR0

B 5L TP AN I M s AT B 2 A R EE A
WFZL & A w0 E SRR, TR AR T R S
(B SR R BRZE A K BAE I

SE Wk

(1] SEE . 2R ATTIM]. L. 45K B R,
1996:31.

(2] HWH, 858 . RpUEY AR M), deat. A
WA R, 2002424,

[3] BSC, JORNl . WEEALRFHEARIM]. dbat.
MOl RAE , 1990 376.



CEYY EY RN TN

MOl R R R 2 4 P ARl BB S P, R 16 T
A ENIMATERAT . A TUE S & R E ML A5 ARl A i
S SO EAT S BUR SRR TTIRAE L R RRE L 387 B
AR GRS AR MO S A
WO AR X EZAEH . RIS 2RISR E 2
SR, A b ERRRAZ O 3 FRD o AROLL A% O B R 3R B R
(CAI-CD L) AT ILTH I T2

1 SRFEEXR

1.1 XEXNES52H. ZORSURESD GBS Ak
AP AR BHIFR T R, WA B e it RheE e S .
KA FELL 4 000~8 000 FHRHE (FEIFR). WAEETH,
T BRSO 4 T Bh A4 BRI H 4R 5

1.2 CRR: SOBEFREWM, DAET 20 FhHE .

1.3 B&. EEFLAREDS A HE—1EE N
ENFERN  VEE Z B FHES " RIT .

1.4 L, TERF FFFEAIES (K) 1 (R) ARG .

1.5 HEMCEIR . 52 AN 50 B MR RS 18 S 52
JEPENZ ISR B 5k SR I B
SEAERTE A AR A, A AR CEETEE
W FREEIAE 200 7 AP . G AR % B B S0 R R
SR N IR TR EORTE 3~8 AN, P AT
Wt B G — A IR S

1.6 IEX: IESCHESEREHBHA A TFESRT,
1511510115252, 1+ SRS 2R A 3 41

1.7 BEfF. WAHHAM VSS5XFERAPEL . HEE
KAHE

BLgzl, By M E R ARE R T 5 s R =&k, A&
Fedh R SRR AR

1.8 = BuFMFS, EHHHEERAN, BRI
TR BTSN A E R AR ME, 1 E BRI, A SRR
TSR R/NG IERHA R IR Mbs . Blan . &K By,
km.m cm mm; BN hm® \m® (dm® (em®; (RFLHLAT . m3
Loml; P B0 .t kg g mg; B[] B0 ca d b min s.

1.9 HFHEE. JUETLME B A 50E BRI
M5 YR BT R A B s s il ad AR AR OV H B
BIHAET . FRARRERTS .

1.10 S&xmk: HIMEE EERESIFE AT RERN
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