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Theoretical Resources Potential Assessment Method of Forestry Residues
and Its Application Based on Biomass Conversion Factor

MA Zhe, MA Zhong
(School of Environment and Natural Resources, Renmin University of China, Beijing 100872, China)

Abstract : Forestry residues resources potential assessment is the basic information for resource effectively
development and rational policy made. According to the research on forest biomass, a method for assess-
ing forestry residues resources is proposed based on BCF. Using this method, a case study on the forestry
residues theoretical resources and energy potential of Cunninghamia lanceolata, Pinus massoniana, broa-
dleaf wood and Bamboo has been done in Huangshan District, Anhui. The assessment obtained the total
forestry residues theoretical resources and energy potential from 2011 to 2013, and the residues energy
potential and production rate in different trees and different felling method in 2013 as well. In order to
test the reliability, a field study on final felling, immature forest tending standard sample site, sample
tree measured is conducted in Yanghu Forest Farm. Compared with methods and convert coefficient pro-

vided by literature [ 1-3] and IPCC (2006) , residues theoretical resource potential value of final felling

I #s H#9.2015-01-28.
E£ME EEERES ST H (45 :3721401100).
TEERN D P (1985-) , 5 R A E-Es A . NFRFESHIELFFI . E-mail; zhema@ 126. com
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and immature forest tending of Cunninghamia lanceolata forest are higher than control by 222. 83% and
134.97% respectively. The values based on IPCC (2006) are higher than control by 47.62% and
43. 89% respectively. In this study, Theoretical value is only 18. 21% and 27. 10% more than the actual

measurement which verified effectiveness of the method in certain way.

Key words: forestry residues; theoretical resource potential; theoretical energy potential; biomass con-

version factor
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Fig. 1 Assessment framework of theoretical resource and energy potential for forestry residues
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EMN 11.03 [27]

2.2.3 HRAZR[REEWELLFHIF BEF BUE

25 38 SR [ JESE A 7 32 3 ok SR AR S BB
2 MR B A& I BUE , BEF 19 HUE S ]
AR (), RIEFEH T IPCC(2006) #:41EH) BEF
B () AT LA 1 IPCC (2006) BEF Ht45 8 A4
WAL, I HL 3 AR AE R
2.2.4 ELME

T gt RS TRARRE, BT RAARE XD
YA ZR G o 7E 1 XA 35 R T A B X
T ARBE 14 /NBESEATARIEAR S FRAT (2 3) , I H
ZECR FHREHD 52 Y 15. 75 kg/ AR A8 1L X AR Ry
K 20 ke/FRAGF-{ERD 17. 88 keg/MRAE 4T E
FEC ARMIN T W A R A A AR T
s,

]S SR 1 AR SCRIF S A e e | 7 B 1L X7
WA ZEMRIAIEAT T AZ A AR I MR R

3 MRYEF R 2014 F AT R =R FFHIE
4 LRI R BB b AR B A B SR R



F15 D H%. ETFEYERREFHRLRFSYELRESN IR EERA *5-

R2 BARSER EAHAESRAREEWELLFIF0 BEF BUE
Tab.2 Species—specific biomass ratios of different tree parts and BEF values for Cunninghamia lanceolata ,

Pinus massoniana and Broadleaf

. BT R Rt BRI PR BEF IPCC BEF fH B A R
/% /% /% /% /a /(kg-m™?) /(kg-m™) (75 3RSt )
A Wik 62.99 11.57 8. 82 15. 60 14.7 504. 84 720 [28] [29] [30] [31] [34] [35]
MR 7111 10. 62 4.87 14. 09 32 447.17 720 [28] [29] [30] [31] [32] [33]
DM 4kt 52.23 17. 88 17.21 11.77 6.8 846. 19 720 [36] [37] [38] [39]
AR 62.71 16. 11 8.35 12. 85 16 704. 82 720 [36] [37] [38] [39] [40] [41]
M 66.57 15.95 4.61 12. 94 23 663. 99 720 [40]
AR 72,09 10. 83 2.87 14. 33 35.7 613.16 720 [42] [36] [37] [43] [39] [41]
FEAk 83,10 11.75 1.33 12.82 60 531. 89 720 [36]
ffifE AR 60.32 20. 00 4.13 15.56 40 900 960 [44]
IR Ak 59.08 25.26 3.45 12.21 40 870 960 [44]
3 EMHEMINEREEKRER 7R,
Tab.3 Standard sample tree data of bamboo
o we MR RiE W FEE R RSk R4 ARBBARESSNIRAERER
T Jem Jem /m /a  /ke /kg /k
7 - - & & & Tab.4 Standard sample tree data of Cunninghamia lanceolata
T -
CUCTD R W mE Mk o AT
MR g
2 9 9.2 124 2 16 4 45 /em /m /m = /ke
EAT3 9 9 11 3 16.25 4.75 3 FREAT  19.3 14.0 11 0.2244  49.4
FRUEAR 2 19.2 12.6 11 0. 1980 44.5
KM, A RBAR AR A LA B K peayy A 9sea om0
INEEMRIZVE ST X T ARBE 19 /NFEHES T, FER AR 5 brifEAR 4 30.9 17.6 15 0.5938  140.0
PRAREAR  MRES N 31 a, EESEUNE 5 s 1E7F RS 127 9.0 7 0.0570  12.0

WIS 2 MG VE S 0 X AKBE 5 /NPEFRUEREHD RS T i S AMRBE S 2B R = THREN &
T R E AW IS RIS A 11 a, 3 B8 R s AR
CHEZRAIIG , LF 333. 8 hm? AFRfEHD Py S (3]

27 B2 AR bk, 215 5] 267 kg RAGTFIRY, A

#5 #EHUURK 2011~2013 AR £WIBIEEEFEEREN

Tab.5 Theoretical resources and energy potential of forestry

TN oM H RS AR — TERT R, T e A FE iR
SEAR BB 0. 816 m? , eI 4 5 1 200 57 A B4 o pon— 450,27
PRI 7 A2 28 327. 21 kg/m’ ARG KBS 2012 66070. 26 39167. 08
i@([ 46 J o 2011 57510. 92 33350. 89
2.3 RO
2.3.1 WAL RIS IR0 A TR AL RS 1 2 B

AR HRAEIE 2 A 3 AT LU, AR B 1 X

T H R AR 42 B4 & &, R A9 T R 2 Lk
BN, TR AT A S 30 A 1) i S AT 2 B A T N 3
B 3R RSP, T DAAE B8 % TR A A B X
2 FRAr IR A B, AR, 20112012 F1 2013 4F
B L XM T Ak W B E BR IR N RE VR W an 3k 5

TR T Aok R, RO BAT  (H B T LAR
B X AR ST 5 R U B A A B B S7 AR
FTE L, BT DL AR I TUARE R AR LUK, e )2
2012 4 I B ANMMOL B A5 P BS BE VR T 1 KT B AT,
FEKT SR 8 8 - A A Al 380 A 0 BEAE i R 7 FL A
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Fig.2 Theoretical forestry residues energy

potentials for different trees in Huangshan

District from 2011 to 2013
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Tab. 6 Forestry residues generation rate of different trees

%
. higdk  He EM N
bR O gw mm s omT
I 38.06  55.49 - - 22.22
OEM 45.53 53.37 50. 43 - 22.22
Ji] P A 52.06 - - - 22.22
EBAT 33.49 - - 15.43 12. 50
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Fig. 4 Biomass proportion of each tree species

in Huangshan District 2013
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Fig. 3 Theoretical forestry residues energy potentials

from felling trees and production in Huangshan
District from 2011 to 2013
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2.3.3 FtEbsr AR

HRAESCHR[ 1-3 ] 3T 5 R A IPCC (2006) 42
HERY BEF SAE, 7 5T EAZ R £ i M s |
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Fig. 5 Biomass proportion of tending thinning in

Huangshan District 2013
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Fig. 6 Biomass proportion of other felling of

Pinus massoniana in Huangshan district 2013
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Tab.7 Comparative analysis on theoretical forestry

residues t
AR AR AR BT
Fk TAMIEE AT RMINT

SCHR[1-3]  25645.00  16224.01  11671.92 8403
IPCC(2006)  11726.97 9934. 98 - -
AHFFEILH 9390. 23 8775.93 2650. 68 3755.09
AWFFEIME 7943, 84 6904. 70 2650. 68 3755.09
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Fig.7 Comparative analysis of different methods

(645 SEMME RO 23T, A2 AR AR i oA 3 B8
R4 W BT DR T o3 ) AL LG e S AE S 18.21%
F127.10% .,

3 it

RS A EA SR P AR ES B A i B s R
PABEA BE AT A B BCF, 454 PRACSR AR
TR S 1 MOl R Ay RS B IR D A RE

VTS T AT HE SN J5 1, T A e A8 1 el IX
TNCARE TR LAF 2518

1) A 58 8 th 9 7 A I R E AR i AR
B BRI 3 H e R A AR A 938
P, 53CHR[ 1-3] Al IPCC (2006 $2 4t ) 77 75 f1S 41
AH G, ASBIF 58 B (B e SCE , A2 AR = h
WML BT T 4 0 0 TR 7 43 391 Eb S A &5
18. 21%F01 27. 10% , i REAR I SCHR [ 1-3] S 593t
BAE Y W) B S I AE B 222, 83% Fl 134.97% , M 4
IPCC.(2006) ST THHAE 43 31 b SE A =5 47. 62%
F143.89% , MIAZAFIBAT N T30 4% Wy (%) 4 53 vp i)
FHSCHER[ 1-3 ] Z 8000 158 L 52 B A 2 0 5 18
340.33% 1 123.78%, FrLIfEsckh S HE A
SCHR AT AR R BOR RO 8 4 B R i EA T PEAS AT
RS R RIR2E

2) AHIE 5T B A SR 5 T S I E R B R
SIS A3 e A R A ) R AEARAE I OB I
RFIFREL , 538, PRI AR S R IR FEOR AT g Tk
#] 100% , 23— ik

3) R BTG H T 05k (BB 5 AT
%) S ARRI B A 8 A 0 7 A R AT T S, A3 R
33. 49% 1 15. 43% ; A R4 I T3 459 600 8% n
T VAR, TR AR R BAT A I TR 4 7 R
G39R 22, 22%F1 12. 50% , X S6 P75 R 500T DL A
KRS

4) R ARSI R LT E I X 2011
~ 2013 4F ARl b A W BRAG W UR T 1 o e
57 510.92 t, 66 070.26 t I 53 505.39 t, HigHE IR
WS4y 9 o 33350.89 tce, 39 167.08 tce Al
30 480. 27 tce; [ BT, A5 T A [RIA F AN ) 2R R
I MOk Tl P B BRI 1, DL TR e R

5) ARG 2 TR B vk IE PR 2 L BRI
it RN 2 T I AR ARG IS MR T AR (3%0)
MR RARTR A i 35, a0 SRR BEARAR X 2 AR AR DT
SEE , T EAAR ERE S AWFR RO T
MOV TR AW 0 BEAE % R RN RE IRV 1, X SE bR Al 4R
ISR AT ) FH A 0% U5 o 2 1 — 20 1 25 S A 1 R
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E T AISA Eagle II Hl 5 B8R E B L X FRPR 5T 2

%X B ERE FHT
(LWL AE KFER, =8 R 650224; 2. F E MW A FH R KFEEEHF R, LFE 100091)

WE L X R4 am ok — AT BAT 00 — AN 8 m AR & R B AR ety Fe it Ay LA E
KA, bR AISA Eagle 1T AL & b8 435 & 2 K AR EF 3T 33 51 B )G 7 48 3R 4 2 4%
oy B AP 845 8 . KA Support Vector Machine (SVM) 77 ik # .1y X Ax Ak 422 B8 AR Ak & A A B A 23
Tok, R ERLS FMAHREIEA CCD FHo P E BRI IELY A A AISA Eagle 1T AL &t
HAET KRB R HAARER R > BARBIFO R &R BN E A 97. 74% ; A F 5 K 75 &1 4 B A4F
ARG RS B EAR 92. 11% 1212 v A Ab 18 A 20 R 89 I %,

KA : AISA Eagle 11; & #8848 ;M FF 5 2 530 £3 50 B

hE 4325 .S718. 545;F224. 5;TP274. 2 XERFRIAED : A XEHS1671-3168(2015)01-0009-06

Mountain Forest Classification based on AISA Eagle 11
Hyperspectral Data

JIA Wen'?> PANG Yong®, YUE Cairong', LI Zengyuan®

(1. Forestry College, Southwest Forestry University, Kunming 650224, China;
2. Institute of Forest Resource Information, Chinese Academy of Forestry, Beijing100091, China)

Abstract: Accurate classification of mountain forests have always challenged the remote sensing research,
however, hyperspectral techniques to identify ground objects and classify tree species have the great re-
search potential. The AISA Eagle II airborne hyperspectral data used in mountain area needs atmospheric
correction and topographic radiance correction to get the real spectral characteristic of tree species. By u-
sing support Vector Machine (SVM) approach to classify forest types or tree species of mountain forests,
the accuracy of classification is test by the field plots data and CCD high resolution images. The results
show that the classification of forest types in study area can obtain high accuracy by using AISA Eagle 11
airborne hyperspectral data, overall accuracy could reach to 97.74%. The overall accuracy of tree spe-
cies classification is up to 92. 11%, but some wrong and omission errors are happened when used in
broad leave species classification.

Key words: AISA Eagle II; Hyperspectral; tree species classification; topographic radiance correction
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B, R 1 B R AR ARG R R A ) — S BB
H T, BARE NS AR 2R 2 8 B
Ze IR T4 AR, (R GE ) DR AR 5 s
P ME LA g 25 (6] 43 BE 2R 5 5 60 o0 B, R AE
LI X AT 2 3R R AR AR EE A 15 50, ARAR ARG 41 43 2%
5 B SR ME 1 2 —

ML i YT B A 5 A R 1 1 2 (] S
FEIETE A HER Z BB 7 5, ASE AT USRIt ) 1 5%
Ah TG LT ARSI XS B EROE
ANFE B GEA B T <10 nm) BPETEE R B
RETRAS A M PRI R A% . E NI Z R L
A 6 T A AE TE A AR AR AR IR AT AR AR
Tt 30 BRGHERE G 20 260 B S SR B, DL 3R Ol i L
A7 HH M P 198 ZRAMCRE U W A R A U B
BRI, EE 9 A Rz e ol XGRS AR M T 1 8
TR 5 AR A TR

ARAIGE VA 2 B 0 T S 30 L XRAR O 1) SRy
HLEL AISA Eagle 11 fm GiSE0E 1 0 B0 U5, ¥R 9T
PR 2B 70 ARG L DX R FR AR 208 0

1 FRRIR R HERE

1.1 AR

7 FA T R FIX (100°197 ~ 101°27" E 22°
27'~23°06" N ) JE A £h v Ji mi 7 T 2 XUACR X
THRZHI W W, AR A 1 547.6 mm, 7E 5~ 10
H MR TR K #2454 4 B RN A Y 87. 3% 5 4F 3
KEHHA 1517.8 mm, HXE B 82%, 4F 31K
17.9 °C, 50 X 3= 2R S Sy LB AR Oy
AR bR 2 IRUHE S R AR [R) B A — 540 LL) b T
MFIVE A ZE T T AR, 2B SR R A #5210
fof AT AR B UL R0 L 3 DA e R VA
fi WEFEIEEAnE 1R,
1.2 HIERE

AR YR 1R G B Hh e MOl B 27 BF 5 ML AR
LiCHy ( Lidar, CCD and Hyperspectral ) & 4t T 2014
4 H 4 HRE RARM-TGALT 0 AT 1 A4K,
SEBR AT 2900 1500 m (BEHLA) . LiCHy 4%
A [ 1GT A Fl 4R I, R A6 Ot & b 15 18 4% |
CCD AHHL AISA Eagle II /5063 A% /4%  IMU ( Iner-
tial Measurement Unit) 7', Fr AISA Eagle II fiT5}
S 4 3 G R AN R 2R 2= SPECIM 2 R A=
7 ALFEAG AR A 4R, IF i IMU DA K AME GPS

PRI )
(RGB=859 nm. 647. 2|n

E1 MRESEHE
Fig. 1 Hyperspectral image in study area

PEALMERR 100 BAE D . AR T W BRI A
B, WKL 400 ~ 1 000 nm, GG/ BN 3.3
nm, %5 [0 [ 2SI Binning 2 512 Fl 1 024
Btk SLi4E b, Binning $24E 1x 2x 4x . 8x 4 Ff
R, X6 7 ) I8 B BIORIOIG 33 SR A 18] B 43 1) Sy (488,
1.15 nm) . (244,2.3 nm) . (125,4.6 nm) ,(64,9.2
nm) , AUCREE B OGS EC S AL R i A 40
IR 1,

R 1 AISA Eagle Il S EHBEESH
Tab.1 Main parameters of AISA Eagle II hyperspectral
image

H 240 E| 24
TG 400~1000 nm  ZS[A] 43R Im
PR 3.3 m PeBe 64
Wi fh 37.7° Y EE T 1024
BERARZ M 0. 646 mrad SR ] 9.2 nm
i 18.5 mm g taiE] 12 bit

TERFFEIX AR R AR 58l , LA SR A
W AR AR R TR AR AR DA 3 A IE 2
Fieldspec Pro IG5 {Y ( Analytical Spectral Devices,
ASD) IR ZE A RO IR T i e 261 BdE . A
ASD G 22 U I A B T2 BB e J2= S0 ' 3 it
2 IR S R 2R O TE FOGIE AR S 2
{E, SR IR R ARURE IE R S R A S 33 %
RIS b el J2= 8 B3R AR RS DN K 32 L
HNT A AISA SARVEXS LG, PR HORI) T 32 S0 A
400~ 1000 nm K Bl Y BOETE (R R



E1H8

3 X% BT AISA Eagle I lE S B RN E B H LR RS K ~ 11

2 AISA Eagle II 5 ytitk 54012

HLERLE CaliGeoPro £ 1] F| F SPECIM A F]
FEULAIPRE AISA Eagle 11 %8445 19 b5 SO, S
GPS IMU 15 B85 5 1 it 8 S VB0 £ 4 it i
FREEE Y DEM {55 BXT AISA Eagle 11 JFU4 85 6 1% 4k
I 52 IR T A R AU LTS TE o X i YT A k4 7ok
SR TE A 4 A TF LAAS- 3] TE B Y ) s 5 3%
2.1 BEHRSKIE

IR BHFRETE R B — b T — A% J Y R v 2 4K
Z BN KA G BRI A8, LSRR
HA PRI R 2, SR I ATCOR 4 B PR 56
DX iRy G A B AT R AR E, B a5 fn 48
PR AR DT LA RT3 4R 3
BoTRYs IR S AT B S SRR /K PRI
e B R (AISA Eagle 11 5 i A4 (14 /K PR 400 78
820 nm Bf T ) A5, 2 IE AN A% 2 4% SR A B 1Y
S
2.2 EEBEHHFESRIE

e G LR AS R A 2, AR P45 B B 1 )
HERS AR AL, , A BIFF DX FT A 0 A0 A P ) ]
BN (29 20 s ), BOR FHSEARATHT Hh ] B 20 ) K FH
LA (28.2°) 5 (i fA (94, 8°) VN U TR IR 2
#r R 3 T i LiCHYy RAERBREEN 1 m
(%) DEM =

LA 25 I B B S 56 A5 BE A R0 L
PRBA I A ) TS e BB S . AR IR T A%
HIEAIERIA (R 2R IE L | C REURIET:  SCS+C
KIEYE (ATCOR JEARHIE AL L5 G 4R IE )
RIEBR R HIE I sz, @k B AL A S 80E
it U BB RS G BRI DG LA B TR 4
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Fig. 3 Spectral characteristics of main tree species in field spectra and hyperspectral image
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Fig. 4 Spectral characteristics of tree species before and after topographic radiance correction
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Research of Rules for Preparation in Real Estate Based on Parcel Code

ZHANG Hongru', HU Zhichao®
(1. Hunan Land and Resources Planning Institute, Changsha 410007, China;
2. Changsha Research Institute of Surveying and Design, Changsha 410007, China)

Abstract: With “Real Estate Registration Interim Regulations” promulgated, the real estate registration
is going to a new stage, as well as the real estate registration database. This paper focus on the research
of a key point of registration unit encoding rules in real estate database construction, through the compari-
son and analysis of the registration unit characteristic and coding method for the current land, house, for-
est land, combined with the characteristics of registration unit in the real estate unified registration, de-
partment encoding rules is integrated. On the base of the limitations of existing scheme, the suitable pro-
pose of the encoding rules for real estate registration are put forward to provide a reference for further re-
search and application.

Key words: real estate registration; registration unit; encoding rules; parcel code
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Evaluation of Shrub Land Carbon Fixation and Oxygen Release Services
in Huangshui River Basin at Qinghai Province

CHAI Yongyu
(Northwest Institute of Forest Inventory and Planning, SFA, Xi’ an 710048, China)

Abstract: Based on field investigation, experiments, and inventory data of forest resources planning and
design, the research on shrub land carbon fixation and oxygen release services in Huangshui River Basin
at Qinghai Province has been conducted. Results display that the carbon fixation and oxygen release valu-
ation are about 194579. 57 millions RMB and 3662. 13 millions RMB per year respectively, and the total
valuation is about 198241. 70 millions RMB per year.

Key words: shrub land; carbon storage; carbon fixation and oxygen release; value assessment; Huang-

shui River Basin
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=y [10-12]
=94 Yo

1 iRX38 XHE5R

TR0 XA T 7 9 44 VR K T I, B A B
36°02' ~37°28'N,100°42 ~ 103°01'E, 4k 2 770 ~
3 110 m, Ja i S 5 ORI U 4R 33 2. 8
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1.2~2.8 m/s, MBS IR 0 | e B Mol o0 A,
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phae rhamnoides) ¥t:8%( Rhododend ron potaninii) #
X4 JL( Caragana sinica )%,

2 ABAERSHE

2.1 iKEHRE
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T A4 I8 K S R AR Hb Bk A i R
4.422.262 9 )7 t, H EARMRERAG R 137,329 8
J7 6,05 3. 1% ; L EmAA 5N 4 284.933 177 t, /5
96.89% (% 1),
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T A4 15 KT U S R MR [ Co, R
16 214.964 1 J5 v, H . #ERME E CO, &N
503.5428 J7 t, 15 3.11%; +3E & CO, & N
15711.421 375 t, /5 96.89% (5 2) ., HiE4H EK
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Tab.1 Shrub land carbon stocks in Huanshuihe Basin

Qinghai of Province

PP it it/ 7 ¢
A T 9T S N

s 5 44517.6 10.2622  320.1986  330.4608
EIHEE 52551. 4 12. 1141 377.9828  390. 0969
R 98539. 3 22.7153  708.7567  731.4720
KaEE 126989.5 29.2736  913.3885  942.6621
PAFiiX. 13937.6 3.2129  100.2480  103. 4609
T B 19739. 4 4.5503  141.9782  146. 5285
HHB 78500. 2 18.0959  564.6229  582.7188
SRR 71482. 8 16.4782  514.1493  530.6275
fhre 51593. 1 11.8932  371.0901  382.9833
R 37888.5 8. 7341 272.5180  281.2520
&t 595739.4  137.3298  4284.9331  4422.2629

3.3 EmBEEME

T VA8 T KT 8 S AP i Tt Ao AL ANy
1 982. 417 04ZJC, [E5%E CO, Hr{EA 1945.795 712
JG, 15 98.15%; B 0, M {E R 36.621 3 /47T, i
1. 85% ; Ho E AR M 2 CO, M {E~ 60.425 112
I, 15 3. 05% ; TIERE CO, Hirflih 1 885.370 612
JT, 4 95. 10%,

4 Fit58W

T 45 5 7K T A Bl R PR Mk i R =
4422.262 977 t,[FE CO, BB 16 214.964 1 J7
t, B 0, Bl 366,212 9 J7 t; [ AR B AR
7 1982.417 04270, [EE CO, Mir{E K 1 945.795 7
{278, B 0, HiriEly 36. 621 3427C; B (KT
BEAM A, T3 o A (K TR, e
TR O A | BRI HAE A TR B bR B R b
AR

®2 FisHEKTREEAKMEERFEENE

Tab.2 Shrub land carbon fixation and oxygen release value in Huangshuihe Basin of Qinghai Province

52 Co, & Bo, /& [H5E Co, M 0, Ml
Hp /Tt /Tt /1¢t /Tt Bt
/AT
A B MF TEAM TEAM + 3 NZY bk

B 37.6281  1174.0616  1211.6897  27.3659 4.5154 140.8874 1454028 2.7366 148. 1393
A 44.4185  1385.9368  1430.3554  32.3044 5.3302 166.3124  171.6426 3.2304 174. 8731
e R 83.2894  2598.7747  2682.0640  60.5741 9.9947 311.8530  321.8477 6. 0574 327.9051
K B 107.3366  3349.0911  3456.4277  78.0630 12. 8804 401.8909  414.7713 7. 8063 422.5776
PEF X 11.7806 367.5760  379.3566 8.5677 1.4137 44.1091 45.5228 0. 8568 46. 3796
-2 B 16. 6845 520.5867  537.2713  12.1342 2.0021 62. 4704 64. 4726 1.2134 65. 6360
R 66.3515  2070.2839  2136.6355  48.2556 7.9622 248.4341  256.3963 4. 8256 261.2218
IRERE 60.4201  1885.2142  1945.6343  43.9419 7.2504 226.2257  233.4761 4.3942 237.8703
145328 43.6086  1360.6636  1404.2722  31.7153 5.2330 163.2796  168.5127 3.1715 171. 6842
RANE 32. 0249 999.2325  1031.2574  23.2908 3. 8430 119.9079  123.7509 2.3291 126. 0800
it 503.5428  15711.4213 16214.9641  366.2129 60.4251  1885.3706  1945.7957  36.6213  1982.4170
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SPSS Software Application in Variance Analysis of Forestry Experiment Data

ZHU Xiaomei

(Forest Institute of Chuxiong Prefecture, Chuxiong Yunnan 675000, China)

Abstract; The paper briefly introduces SPSS software and its variance analysis function. By giving exam-

ples, the paper also elaborates data entry and analysis process, including one—way grouping, two—way

grouping, hierarchical classification and multivariate data variance analysis etc. The application of SPSS

software could improve quality and efficiency of statistic analysis for forestry scientific experiment data.

Key words: SPSS; variance analysis; experiment data; statistical analysis
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BGrBIZ R G 1007 i, BEAS LA
ARERG T TR 2 R AL ST N/
HREG IR

2 SPSS AEH

72243042 R. Fishar T 1923 432 H A9, T 2
B2 AL REARYPBZE N W) BB AR TS
il PR 22 5 ), I T A 04 B8 S B SR, 3 i
SRR AT A3 AR 2 28 — AR AT I BEALIR R, o) —
SRR FE it I 6 45 SR R i () T AR R 2
G3HT AR SEAEUIR: « 38 38 40 B AN () of R 1 A8 S % 58
RO NI NI ESE SO TFntaE S 2
M 7 9 R0, sl 7 30 ok 2 T b 2 R RURE G 11R) 7K
TR S

SPSS J5 22 4 #r £ Bl i 2 A~ it Rk I
BAKZJT 2 0 M1 (One—Way ANOVA) 3o 78, 7E“ 7>
B BT (9« LA 4 S s 1 v, AT DL A7 5
K25 25087 M2 & A Ml T tege, | XA
FOP M AR, WK GLM S . iy <A SRR Y
“— B AR SRS BR, TT L SE N 22 I 2R T 2240 HT
FEI 7 25508, AERT DA AT 45 IR 2R 1R SR 3000 , 38 ]
DL B2 IR ] B A8 BRI, e, AR o7 3o
AT HA AR R R Z H RN 250
B, Mol b Bt A7 19 3 B 36 A% AR T LU B R TE AL

3 SPSS A ZE oA & it 4 ¥ 89 B2
SL451

3.1 BESAERNAESH

B[] S AL O 25 00 B XORR— 4k D7 2550
RN R 80N & | B VS N 1 R S L B e L W e
Bk . ARIELL I URERAE AN B R TR], v] 43 R 2 N
SR VR SO 35 1 5 25 43 AT 2L A ORI R B80S A 46 1
J5 22430, 33 HL LA O H50 AR 25 AR 6 A 451

Bl # 8 B Mot & S AR T H )i
5, LIS A R 25 5, YEAR S AR TR A R
Ko, A AR BEN LI 4 A/ X AN X 20 Bk, 4
AN -0 AR A RS TR L R BRA R
RIS, Hee SR R, B 0 o A 3 LIRS | 55
J5 22 RIS [ S Rp 2 ) R R AR R S
25577

BAEA JAsh SPSS HE A KU gn i A% , s T
VEFRZE T 7 AR A (A8 A i 11, vl LU
AR T X, A AR T 1N R A4

AR 2 Oy AR R AR 1 /NG E 07
AREE 2 /NIREE 17 B EOA B 58 A
KULE G, Bl il O 22T M B L IR s
BOEIX, fE TARR PR 1 a8,

x1 TESMEAGNSEKE
Tab.1 Tree height growth of Populus tomentosa

varieties m
ﬁﬁ) o i
Ay 8.0 7.9 7.9 8.1
A, 8.2 8.3 8.3 8.5
Ay 8.6 8.8 8.3 8.5
A, 8.7 8.7 8.7 8.8
A 7.2 8.0 7.5 7.6
Ag 9.0 8.7 8.5 8.8
A, 8.7 8.6 8.6 8.5
Aq 8.2 8.2 8.0 8.3

SrHTIE R R T SRR LU (E Y
“HAE ANOVA. .. g4 il < LR &= 5 22 0 7
XFVEAE B Rl A AR BB 7 R KRR
SER R s BB e AR RN 2 FTs 4G
ZFE BN F=21.825, Sig. =0, /NT K
0.01, "INy 8 /> SRt e A K A AE AR 10 3 25 5=

*2 ANOVA(BREEFEH)
Tab.2 ANOVA (one-way ANOVA)

Rl df Y7 F B
28] 4. 695 7
. 671
AN . 737 24 21.825 . 000
. 031
J=¥i'e 5.432 31

3.2 MESHENTEST

7 i) 73 2 3 AR R R 2R 52 S o3 A e ek
BEAT T 2200 Al LA — B E 2 DA AR A
oA IFREXRS 2 A PR AR5 5 a2 7 2
PEH I

R AN [ 4 T 5 AR ] R R
R HU R R DA T, 1536 3 A BORE, 1R
ANTRT BRI AN TR] B B8 B B A ) 5 EL A P WS RS e
YUK H SR A R 7
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B A LR D rh a4 R
“RREET2 AR NIGE L 0,1 1,23 4 AR
JER 4 DK 1.2 3AURIREERY 3 SR i o5

—ARR KT D NEOE SCOR L ERAIE T A
%3 SRR,

#3 FREBRESAREE THAMLEHH

Tab.3 Egg development duration in different temperatures and humidity,

REE/C
BE/ %
100 80 40
25 91.2 95.0 93.8 93.0 93.2 89.3 95.1 95.5 100.2  103.3 98.3  103.8
27 87.6 84.7 81.2 82. 4 85.8 81.6 81.0 84.8 90. 6 91.7 94.5 92.2
29 79.2 67.0  75.7 70.6 75.0 70. 8 67.7 78.8 77.2 85.8 81.7 79.7
31 65.2 63.3 63.6 63.3 70.7 66.5 66.9 64.9 73.6 73.2 76. 4 72.5

AN AR PR T SR — R A A Y
AR B eI L B R XA AE K R E
R AR B RE DR R BEARUCRS A 8] I
TOME BB AR EIUNER 4 PR IE R, J7 2%
OIMT A R WY R IR RE AR R F G 8 AT R

25 Y, UL AR R TSR, AN [ JRLE FA [l R
XK B K A W 2 S R (H S A L >
FER F GG AN 25, U0l B2 5 8 8 A T 5 6 e
bRk B B R

R4 EEELEEIE
Tab.4 Test between subjects effects

I I A5 0 df ¥ F Sig.
T IEAS TR 6043. 010a 11 549. 365 60. 401 . 000
R 320002. 680 1 320002. 680 35183. 387 . 000
L 5287.385 3 1762. 462 193.778 . 000
1 734.536 2 367.268 40. 380 . 000
TR < I 21.089 6 3.515 . 386 . 883
W 327. 430 36 9. 095
Bt 326373. 120 48
BEIE Y STt 6370. 440 47

a.R7%=.949(A% R # =.933)

4 RESAEABBNTED

ARG i ot R — R E S —1
ENIU]AY > aa i 00 4 WE SIS =) S D A1)
7 —NR B —E, RGN R
RIBTH A B IR A T30, A EIRZ
O3 AERLERE UL R A B A RE HL A

B R AL f AN [ % 3 AR [ B R A
Tl (A, Ay Ay B R R AR g — i A 2
P, 0T 3 FREAL &, 41 AR e o R IR 4G R

et ane 5,30 AS [ b P oAS )it A 2 6 1 v A 52
M) 2 75 ik 22

BN A AR B E O Py
P CREAEET2 AR, A 1.2 3 RREATE 3 A
anAh,1.2.3. . 9 fREHEAL =AY 9 K v f o —
AR ECHIRET NS E SO 0 FRAE SRR LT A R
5 S

SIHTIE R R AT SRR — R 2R M AR
) AR R I Y BAR R XTEEAE R A
AR HE B SRR A AR RS A
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Tab.5 Seedling height Masson pine under different fertilizer levels and different varieties cm
Jiti A
s A B, B, B, B, B, B, B, B, B,
(2.5) (3.0) (3.5) (3.5) (9.0) (4.5) (4.0) (5.0) (6.0)
A 68 76 71
70 73 72
A, 70 74 82
73 76 80
4 90 95 104
89 97 102
F 6 EEBEIRMHRLE
Tab. 6 Test between subjects effects
i3 1 BSFJ7 Al af ¥ F Sig.
e fiR i3 118746. 889 1 118746. 889 115. 170 . 009
W 2062. 111 2 1031. 056a
A ik 2062. 111 2 1031. 056 20. 283 . 002
P 305. 000 6 50. 833b
AL i ik 305. 000 6 50. 833 22.875 .000
w2 20. 000 9 2.222¢
T HE ; B AR e o AR e AR X ®7 RBER
HE , e B, FE MR TS Mrp e 23k Tab.7 Results test
R TR R AR A R KE P, 76 5, 5,
S T T S 17 e Ak R [ ok S R
“HIET HEIIIF 6 TR MLk I, MR ok T e e e
A, A A AL R FE23 50 20. 283 F1 22. 875, | U . . . . )
Sig. BI/NT 0. 01, A6 50 25 ki i R T X 1 ] " . 0 0 g ;
AN [e] it A ) it A % 1 v R S MRS s . ; ) 5 S
5 STHLEN oo 0 T
4 4 7 3 5 7

Z W ERTT 2R — AL AR R R 52—
AN R SR R AT 875 2208, EAML
REAE 73BT 221 PR 26T WL A% 45 4 57 52 ), S RE A8
I3 2 A IR R A8 S A FH RE A 6T LI A2 7 A dk =
LA

Bian . e RIS, ] BER IR R 45 R A 3
MR AB.C, H—AHER 3 i, AR 2
IR B INERA 2 K, ¢ HEA 3 A KF, i
WA RN T,

BAi A B A SRR E A P44 4A7

“B” “C3ANAEER A 1 2 fRRAERE A B Y2
K12 3R C B 3 AN K s —
I AR N E O 0 FREBE B 1 A
A S E A

ST R AT SRR — R AR A
1) AR B ST Y < AR i X EEAE B R 2
RBACHAS R HE B A B, C IR A [ % N
T HE ;B OBEAY T FRE AL B AR o AL XS
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e, g BE” 5 A B.C.A + BA % CB =
CA = B » CEANBRHEN, HARIA, B
“YRZE” R [l Bl R E AR 8BRS

M TSR F 5K, A R B ]
AHREYS BHEEMEARKYS C HEREAERNZES
ST S N

F 8 FEHEIE AL
Tab.8 Test between subjects effect

5 MASFEIFF df ¥or F Sig.
IR 382.000a 11 34.727  59.532 . 000
i 1764. 000 1 1764.000 3024.000 . 000
A 256. 000 1 256.000 438. 857 . 000
B 25. 000 1 25.000  42.857 . 000
C .500 2 .250 . 429 . 656
AXB 18.778 1 18.778  32.190 . 000
AXC 80. 167 2 40.083  68.714 . 000
BXC 1. 500 2 .750 1.286 . 295
AXBXC . 056 2 .028 . 048 .954
% 14. 000 24 .583
Bt 2160. 000 36

RIERYETT 396. 000 35
a. R 7 =.965(#H% R 7 = .948)
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A I S T AT SPSS B AT AR
MBI R BB B R R G 2 R
FESNT, FEH SPSS #4754 M B, Ty

(k3% 21 0)

[7] #EME. RiHESRERS RE LN EITEAM D]
Jtat . s EMOL AL, 2006.

[8] e, sl B E . HEAILmES + RS E
PR R FIERIT]. L%, 2004,41(4) 618
-623.

(9] BHHP T, FiFEEEKN G E
YBR[ )], K EAFIFSE,2010,17(4) . 114-118.
[10] 5KBFFI, Zk B X500, 55 . 50T itk sh 828 fh 31

AWFSE[J]. HBH2AHR ,2001,56(6) :673-681.

XPR I B A T E— 25 19 A A AT , 38 AT AT
ZEFFPEMRE I FEAR G T A | BE SR K 2 R
FRTFREASCHEA —— A4, F5E 1, SPSS
FIFBE U TARIEA 11128 | SPSS #4348 1T LA 5E N 2
AT 2553 HT ARG mHE 3 AT SRS A
HEAFAYMTEE . R FH SPSS AT LR Aol i 56 # s 4¢
M TAER T, (AR BRI 25 16 5 in 2 B2
P R PE LA AR SCT RS B ) T 7E Windows
98 HEAE RS T 5Chl, T B SPSS #XFRiA S SPSS
19 BUARRR , S 5 55 A4

S

[1] Rer, sk3CE . S BG40 07 7 1k 5 SPSS i A
[M]. dbsd S E L, 2004 14-15.

[2] HBB=, BEx FBHTRK, 4 . SPSS St it2r [ M]. b
5 E KRR R e, 2002.

[3] #J1.SPSS13. 0 fEAEM gt iR I M]. BT EI]
K2 A, 2006.

(4] ZFE, TEM, 30K . WS CE R [M].
JbE B2 H AR, 2000 81.

[5] XW/INGE, AR bR, 3508, 45 . SPSS12. 0 for Windows 7E4K
RIS A A [ M ] . TR BH . Z Jb K2 A,
2007 :39-47.

[6] ¥/, 4R . S SAS gh 25 M0l i 3 B8 4 i
[M]. J7IH AR B T2 it , 2001 . 37-39.

(7] BEPRTN . BOHEGE TSR M. dbat. b E AW AR,
1994.118-119.

[8] Ut . MR R IHFEAR S HEIM]. U B2 R
AR, 1993 :68-69.

[11] BITEE . mEARMAERRERS RN EIEAGT].
Mol BEEAE5Y ,2010,23(2) 1 184-190.

[12] softuk . Wl PG 8 iR AE 25 R GERLARAE 59K 52 SR M A9
[D]. #¥e . Padb Al 4 K2, 2007.

[13] hEPEBE R R LT . R e b [ M]. &
. R A 1981.

[14] FJ7 . B3 L A RO XA 25 % 7= M (B 0T Ak Bk 5%
[D]. 22 22 M 2%, 2012.



£40%5 F1H ol @ E M K Vol.40 No.1
2015 %2 A Forest Inventory and Planning Feb. 2015

doi:10. 3969/j. issn. 1671- 3168. 2015. 01. 006

BRAURAKEEKERENT ARERIFR

WL RELED B &, HwE B
(IHEEHI A ZHEAAKEFLESEFELALRE, =8 B 650224,
2.THE BB RAMRLAERRNT R, VW I 850000;3. R T LE XA EARFRELEES, =8 i 678000)

HE. SR ek LT AT KEG A AR, 2007 512 A & 2008 4 A, E&HFTT0
T AL ARG RER OB KRB RGOSR, SWEFTHTHGRES Jeh 4% SaK
A Ko A5AEER A F, BT 2007 ~ 2008 4 A& K E LB S S IRAEEILERE — RA (1
Q18) AOB KA, LR AREEMAMKIE, BB DB E RO T, A RIAMNKM X+ H
HEt 2RI, AREREAN  FOBKRERARA LU A ER LR FTHGETRRS>FALEENL, -1
BREN A KM THOEEOLSE  RETHOE BELZTE2FBAEE AR KA
BEFTHBRZERZFUAREE, FVARE #ete Bk 28 LA E T, T H $ 40
R TS TREORBTLEETN, SWEF, KRN THRRREETN TR G B KRB IR
TP, ETRNAREES V5 MM RSO L EREEFIRTHERESZTT AL T
F45.

XERE.AOB KA BRRS; BRBRIGBREE,; 58T 0

FE 42 E:8718.521. 1;(958. 12 XHkFRIRES ;A XEHS.1671-3168(2015)01-0027-06

Daily Energy Gain of Eastern Hoolock Gibbon in Spring and
Autumn at Eastern Nankang, Mt. Gaoligong

LI Minhui', WU Jianpu' >, ZHOU Wei', LIN Rutao’, TAN Wenbiao'
(1. Yunnan Key Laboratory of Forest Disaster Warning and Control, Southwest Forestry University, Kunming 650224, China;

2. Research Institute of Forest Inventory and Planning in Tibet Autonomous Region, Lasa 850000, China;

3. Baoshan Administration, Gaoligongshan National Naturel Reserve, Baoshan, Yunnan 678000, China)

Abstract: It is essential for non-human primates survival to balance trade-offs on nutrition and energy.
Food samples of Eastern Hoolock gibbon ( Hoolock leuconedys) were collected at Eastern Mt. Gaoligong
in Dec 2007 and Apr 2008. Nutrients composition of dried food samples was analyzed. The family group
of Hoolock gibbons (12138 ) was observed and the data of their daily feeding amount were recorded by
the focal animal sampling method in spring and autumn from 2007 to 2008. Daily energy gain of Eastern

Hoolock gibbons was measured referring to metabolic energy costs formula. The results showed : there was

s HH:2014-11-03.
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a variation across the nutrients composition among difference food species and food types. T-test results indica-

ted that the change of young leaves’ crude protein, the fruits’ Calcium and Phosphorus were significant be-

tween spring and autumn, but the daily energy gain was insignificant in seasons; the daily energy percentages

of fruit and young leaves were variable in seasons; the energy of unit fruits and young leaves were also variable

in seasons. The analysis showed that; Eastern Hoolock gibbons obviously adjusted their nutrition and energy

intake by seasons to adapted their habitat; the reasonable collocation between the daily feeding amount and the

food quality, made the daily energy gain tend to be balance in seasons.

Key words: eastern Hoolock gibbon; nutrients composition; daily energy gain; daily feeding amount;

Mt. Gaoligong

A e AR o ] 4R 5 BT A S W R A B
B4, e ST AR AR RO EAG S 2 )
e R SERE AN B R B RS S e 4
HLA R (L T a6 45 e O e R AR
My, o R R 3 R KRR RIS TAE
MEZE NI, R ( Nycticebus pygmae-
us) JEME (Macaca mulalta) A% ( Nycticebus cou-
cang bengalensis) LEL46) S KB 4 SRBUR  h
HERD X TR RE T R RA S R B S
FLIE RS S Y RE s R AHBE SIS, PR AR 3R
SR, MZA TSR Jz s/, H e R
SN EAEL S Y R B, A HL 7 SR R RE i SR
R SR R TR K, 2B £ Ak
PERR G, aOLE L ff B BE R RE RO KRR
1o WG 7Y AL S B A FRAE . Fiv DL Sh )RR
B AP ESA A @ G I E SR A AL B,
AN R E]HC , (HA5 B B 88 J0AS 2 i HLAE 2%
o S APEIX S ) (B B AN A A ST 45 R XS
INURT T i B AT 09 BE B AR AN B e 2

HRAE e T 1 3 2R A, 1R KO A8 2 R
JE K& 52 (Hoolock leuconedys) FVH )5 K B Jg
( Hoolock hoolock) 2 ASHy#st™ | B %} & 22 5t 1L 43
A1 0 B K AR B 45 R 56 2L Hoolock hoolock ,
MSEhs AR 2E FR TARAEKE R, UHtes
RBLIR BB PERF S 45 R . 2007 ~ 2008 47 |
FREZR R R 36 FE ™ 5 1M 2007 ~2009
A FKEIEECE 44 FiRE " 31X 2 TRFSE M
TR DR ) R TE — B I I T Be N (AR s =)
N4 AFTEH AL, TS 3 ARy IR
GERBR AR BRI A 2 S, L4
PPAT B R YRR T R HCR B Rh Sl AR
[F], AFR] R AR R 28 1 28 B m] B8 2 WL 4E I 8] 14 52
M) , U 55 WA (R LB RE 1A G (H B R S it I AR R
B0 RNER 7/ R0 = o115 g o = [ 53 i e 1

R R RAZEE B C R, i B R
SRR Y BB R, TEAR IS P A B
PeB AR 1 B A H B A R I e, BV 4
BOE AT BE A (CBOR) WL EA TR BCR R Rk
i AENENTH RERE TR

F BT LA TR B AR T O 5
=, HIN A TR] 5K, 24 b % ) fi 22 S 50K, T s ke
TEARHERERRERYMEN2ZS , MEZFIE
2R, K% 2, TR IR LSS, i Hor e Bk
BIRH REREFCORS H B EA SR I E IR
H RE K AP A S R HLE . BFSE 4 A A
TR B TR I AR AR R R AR 0 B SR, A
XA IIE I, 4 D A X — WA ) b 4 4t
HE BRI

1 ##57E

1.1 XEHHE5HERSH

FE fi R AR S LS Y A 2 1 i B o L
H AR IR E R /N BB 1L = B A8 O A SRR IX 1l
TUAESR R B R AT, AR B AE AR B
RS W A 2R R T, HEEE YRR T
2007 12 H6 HE8 H (#kZ) 1 2008 44 H 27
HZE29 H (FZ), 2007 & 2008 1Y F FkZ W
S0 R YR IR 36 R ARG A S AL
FRH AR 27 B, Bl FP AU R IO, BOR A
SO AT TR R RERE RE R AR
fief 5 1 200g" " SRAE I RIKE T R S ]V R AR
W Ry A S = HFE . B JETE 105°C ML
#5 20 h FRECFHOFFRER D, AR5, M AR AP
SERIE R BRI A 7 B UDK126D 52 Z AU
F e ask AR S A TR R TN o LT 4 A% 5 SR
FRm e AR TR AR T K 4y S AN
WA A R AR B A AT A
1.2 HENEEHEWE

R re e i AR 1B AR A0 27 R E IR
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HRSZ. ERFUBRAFEBKEREUESHAEERIHR £ 29 -

BB B T 2 AR EPSMIR B EHIE, B 2007 4
3H9HZE4)] 14 HFI2008 4E 4 H 3 HE29 H
(FF) T 1218 (JlUE) MR, A ROWEmnt
8] 33 d, B MELRTE] 3L 5 505 min;2007 4 10 A 23
HZ 12 A4 8 HAM2008 410 A 23 H= 12 A 8 H
(BkZE) WA T [Al— B A ROWEEIT ] 23 d, it
W] 2E 3 576 min, #ERFAMLEIL S, B KT
T MR WEER BRI S T 3 DR (B
BITFIATE Sh— H V& BOWIIR R ) A9Ig sk, eoh, e A
FIAM L AN T 2 AR AR & B . T L,
U B H IR e KRB 5 d,
W T ER

PR 5% oK FH A s W BORE I 2 Al —
M, kM BRGNS 5I0EE 1 R BiRshd,
HEREBACIEYY e SRR IE R S . ©
HUCE AN RIER AL ; @ HUE RELE BT ] @ Y HoT; @
IR o
1.3 HiRSHTALIE
1.3.1 HNEE

Hanya ' $fi & 7 H BU 2 & (daily feeding a-
mount) (Mav) (g) FJIHE ik, S AU YR
FzonEae R A,

M, =S B,xS,xW,,
KB, M HECE I i MEFHITEAE (daily feeding
time for food unit i) (min);S,, NEYHEIC i FEE
HE (feeding speed for food unit i) (¥K/min); W,
HEYHIC i BIEEE (weight of food unit i) (g/1K) .
1L.3.2 BRRTERESR

Hitg TENHREEE T A ES, RiEs
M e AR S A AL 1 IR DT 2T 4 Rk Ak
YR E SR (%) BB H RIS SRR, B
T KALE ) TNC ( Total Nonstructural Carbohydrates )
B H &2 8 N’ guessan et al B BEARN .

%TNC =100-%1-%CP-%NDF-%Ash
KL (Lipids) MW ; CP ( Crude Protein) JykL#E
H ; NDF ( Nentral detergent fiber) “NZF4E;Ash ( Inor-
ganic Matter) ;JK53 .
1.3.3 HeeERW

REAPE W) T R 1 W00 4G 349 BE PME ( Predicted
metabolic energy, PR e &, A . kcal/g) HE N
21,

PEM (kcal/g) = (4% %CP + 4% %TNC + 9%
%L + 1.6x %NDF) /100

K. BYREEIAIREN CP= 4 keal/g, TNC= 4
keal/g, L= 9 keal/g"*" , NDF= 1.6 keal/g'""’ ., #Z
3RIEYH, A 2 M HREE<S%EWRIZER
SRR ARMCE IR T, IX LB YRR B e R (EHURK
2SR [A) WL RE B (E A B (L TR

Z IR YA RE T A2 45 H R K
A Naly FHLEE SRR SR R H e R 0,
HRERE U 5 d Bl AR EIE, v 1o
AN AR B, TR A R R SR SR
A H R H T HRERAY T 0 b SO 2 A
H &5 H A8 L (E 09 -F 33948, IR 0 EEAE AR
P, A [ 2 SR S TR R 1] £ 1 6975 5 e g 22
St ANMATEZR T ] H AR AR I 22 S PR
SEREAS K, Bl o A b B SPSS 16.0 for
Windows

2 #ER

2.1 EFREEE

RABKERE KEEWHM R 14 FE
FEAL S 2K O AERF TSR YR, B
KMBEFTREM ARG HAE SRk ISP 45 Bk
THAAAES, FOKERERE NS IAUE 44
I ( Rhododendron moulmainense) |, 1Z ¥ H
THMERERETESR (F1),
2.2 EFERBEESTTHELEER

L et S V1 U = 2 iR e = el i
ZSRE, KERTTHHEA S ERERNE,
B KRR B E R R E . R
FTFERES BT R S RYBEERENRE(R2) .
2.3 HEEEEX

AABKERE KEHRETRAR (%
3). Btk InZs KR, M AR B H g
WK ESHHIARE (2,p=0.998,n=5; 8 ,p
=0.175,n=5) .

BERABRERRERTHEE HTH H
RESE 00 A 20 LB W b s MR R R RS =3 A
Sy ICHEAANA  HRE MM HEfE H T8 Hig
T 53 L2 TR AR 5 17 Rk 2R B o =3 A 4y
WEAARE (K38 1), RAOBKEREERE
R HEE S HRERE LN 0.96+0.02, FkF=h
1.64=0. 07 F = ICE I i H & 85 5 H ge i e
2.39+0. 02, FkZ N 2.56+0. 01, S Ay f i 42
M BE AR R Y TR
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*1 FEAEKBEREYHNERRKEE (URTHEHEA)
Tab.1 Food nutrients and energy absorption of Eastern Hoolock gibbon ( Hoolock leuconedys)

(Based on air—dried samples)

s M E;:i:{&n;j Z= 0 season H6 5 Bn . BN /‘7f percentage Of nutritional ccA)mpositionh

No food species BE KFE /(keal - o) HEA JEN P4 R BBk 4 w

part ghring autumn CP L NDF Ash B TINC Ca p
1 RERELE Scueflera minutistellata 52 Fr - + 3.70 6.71  6.09 9.56 4.25 73.39 0.29  0.37
2 FURFFA: Scurrula philippensis B Fr o+ 4.03 6.13 14.83 562 598 67.44 0.27  0.38
3 HRE Elaeagnus viridis RSP o+ 3.75 12267  6.20  6.79 2.04 72,30 0.10  0.15
4 &R JE Rhaphidophera decursiva 55 3.59 1578  7.90  7.04  7.03 62.25 0.72  0.78
5 ¥K Eurya japonica HL5L Fr + 3.80 6.96 7.62  4.52 497 7593 0.59 0.76
6 JIEEK Rose soulieana WS Fr + 3.43 6.16 2,24 7.49 431 73.80 0.55  0.50
7 FEM A Lonicera tragophylla R Fr + 2.95 9.60  6.12  30.03 4.47  49.78 0.90  0.71
8 DETLWRT Schisandra chinensis 52 Fr + 3.92 11.69  10.59  3.59  5.77 68.36 0.88  1.02
9 ‘AIEHE Tetrasigma Planch JRSE Fr + 3.92 10.22 13.10  6.30 562 6476 0.91  0.91
10 ENEEATT Schima khasiana R Fr o+ + 2.98 7.23  15.15  20.1 3.21  50.32  0.20 0.22
11 F-H{E Mean 3.67 9.55 830 899 494 67.55 0.58 0.62
12 2154 Phoebe rufescens Wt Y1+ 2.84 9.93  2.18 36.20 3.64 48.05 0.38  0.26
13 iﬁifg Rhododendron moul- gy vy 2.96 6.38 1.89 28.93 454 58.26 1.10  0.99
14 5 E R Nyssa javanica o yr  + 2.76 14.77 1.37 33.14 500 4572 0.55 0.45
15 i ILAR Symplocos anomala Mot Y1+ 3.15 11.61 8.8 30.03 6.45 43.06 0.62  0.44
16 KAELZ=FEHEN: Clethra delavayi oyl o+ 3.22 10.83  8.55 24.08 827 48.27 0.55  0.66
17 BWIIEW Meliosma amnottiana WY1 + 2.77 16.50  3.05 36.20 6.13 3812 0.50  0.60
18 T3l A1 45F Lithocarpus grandifolius — #W Y1 + 3.19 14. 11 1.53  18.98 3.67  61.71  0.32  0.47
19 BERE Ficus surmentosa Yl o+ 3.11 10.80  6.10 20.08 10.33  52.69  2.47 1.93
20 {HHE Neocinnanomum merr g Y1 + 3.04 1575  3.43  30.78  4.68 45.36 .11 0. 81
21 ZAFA18F Lihocarpus various i Y1 + 3.41 13.39  6.59 23.26 3.23 5353 0.60 0.50
22 HEGEAD Engelhardia spicata gt Y1 + 2.75 21.54 2,20 37.29 458 3439 0.64  0.85
23 %jjjjg% Rhododendron moul- gy 1.y + 3.46  19.31 262 22.28 3.9 51.80 0.85  0.67
24 ZALIRET Embelia fioribund i Y1 + 3.05 15.49  4.48 27.53  7.73  44.77 1.43  0.84
25 FH4{H Mean 3.05 13.88  4.06 28.37 556 48.13 0.86 0.73
26 KHEHK Acer oblongum TS + 2.69 8.32 1.37 503 413 81.15 0.93  1.05
27 K#EAK % Alcinandra catheartii S + 5.08 10.37  29.20  3.02 290 5451 0.62 0.94
28 “FYI{EH Mean 3.89 9.35 15.29 403 3.51 67.82 0.78  0.10
29 &R J% Rhaphidophera decursiva E + 2.90 513 7.35 20.57 1518 51.77 0.96  0.76
30 KT Litsea pungens £ Fl + 3.15 9.16 534 206 577 71.67 150  2.03

7Z.CP: Crude protein; En; energy; Fr: fruit; Fl; flower; L. Lipids, NDF; Nentral detergent fiber, S: seed; St: stem; TNC: Total nonstructural car-

bohydrates, Yl: young leaf.

fﬁﬂﬂ‘%fﬁf}’ﬁﬂcﬂ’\ﬁﬁl%o AR H JE KB R H R

\‘ \A
3 itig St S IO 0 EEAB) 2 o D B, S

3.1 ERFREENFTELMET wwixm S RZINER, REAERBE T ZHE
RHREYETR KGR FRMRAABRE  JF (R D), WEABRERESIYK TR 25
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Tab.2 Comparison of nutritional and energy differences between young leaves and fruits in spring and autumn

AL Species Number
;&4—.—

HIRWIT

X H bR TR Mean+SE BEE P value

J
Nutritional composition Sjaslon - R Bt Rt gt Rz
young leaf fruit young leaf fruit young leaf fruit
HIZE 1 crude protein/% A% spring 8 5 11.87+3.17 8.54+3.63 0.016* 0. 841
FZ autumn 5 6 17.10+3. 27 8.90+2. 24
N&Wi Lipids/% #Z spring 8 5 4.19+3. 16 9. 14+5.03 0. 839 0.750
2 autumn 5 6 3.86+1.75 7.95+4. 19
274 NDF/% 47 spring 8 5 28. 4626. 80 7.35£2.10 0.953 0. 653
#Z autumn 5 6 28.236. 11 10. 19+10. 84
K5 Ash/% #HZ spring 8 5 6.00+2. 34 4.04x1.95 0. 360 0.353
B ZE autumn 5 6 4.84+1.71 5.01+0. 68
RRKIEA Y TNC/ % £ ZE spring 8 5 42.36%7.96 63.34x4. 58 0. 860 0.5765
B2 autumn 5 6 41. 48+9. 55 58.07+13.01
5 Ca/% #HZ spring 8 5 0.81x0.71 0.210. 12 0.745  0.003"*
FZ autumn 5 6 0.93+0. 35 0.730. 13
B P/% 7 spring 8 5 0.73=0. 53 0.25+0. 18 0.972  0.009"
#ZF autumn 5 6 0.73+0. 15 0.73+0. 19
fiEf energy/keal + g #Z spring 8 5 3.00+0. 07 3.72+0. 11 0.310 0. 498
FKZE autumn 5 6 3.14£0. 13 3.59+0. 13
** P<0.01, *P<0.05
3 B MFTRABKERAGEEKX
Tab.3 Daily energy requirement of Eastern Hoolock gibbon ( Hoolock leuconedys) in spring and autumn
WiS% @ mated female gibbon ME¥% & mated male gibbon
# 2% Spring #Z Autumn ## % Spring 2 Autumn
iH B OEfERE A SATE A O OBRE A MATE A HBEE H ATE A HEERE H
ftems wrm 0 TE B Amesa?) B TE S fmgsa) B TE S gmgsd) B TE 9
SO Akealsd™) M o A(keal-sd™) Lt o A(keal-sd™) Lt o A(keal-sd™)
AMg-5d7) /g, /% /% /% /% /% /% /%
B Fr 637.3  72.5 24815 78.6 760.0 85.5 2764.2 87.6 572.3 60.6 2240.9 64.0 581.4 81.4 2097.9 83.8
WYL 242.0 27.5  677.5 21.4  63.1 7.2 189.2 6.0 242.2 25.6 676.4 240 49.6 6.9 149.2 6.0
e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 130.0 13.8 377.0 120 185 2.6 53.5 8.1
£ Fl 0.0 0.0 0.0 0.0 646 7.3 2036 6.4 0.0 0.0 0.0 0.0 645 9.1 2036 2.1
NET 879.3 100.0 3159.0 100.0 888.7 100.0 3157.0 100.0 944.5 100.0 3294.0 100.0 714.0 100.0 2504.3 100.0
H¥EM 175.9 —  631.8 — 177.7 —  631.4 — 1889 —  658.8 — 1428 —  500.9 —

M: Mean; TD: Total dry weight; TE: Total energy; T: Total; 445 5 L&

SRR AN T WA 1 R 9 AR X Bk FR A 2 5K
AR, R R R AMEANE T 2
FEFR (R 1) B0 LMK S, WA UFS
W o nl PR AR R B A, R R A R
IR T T

B AR JE R R ARG 1 B — A E 2R
U, BT B & A XA, (2 H R
o HER S R H e R T EAMEN, &

1 (Other abbreviations are the same as Tab. 1)

RO LA S AR D IR B S R RO
EORLAR 1 A 22 BCRD o, a3 o 273 [ SO B
AR AR R B Ao 1 R B oK,
SRV T HE RS R, T K AL ZL 2R S8R
—MAEY)— HCR B SR T SRR 22k
M R FZE O S ] AR T ARG T A
K ZEIREZAE Y N Al RIBCE Z A, A
oY 2 B, AR ( Lepilemur ruficaudatus ) BUE T 1)
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Fig.1 Comparison on daily food and energy for Eastern Hoolock gibbon in spring and autumn )

HAMERARTRZEREREEY, KAOEEK
RGN 2 5 o BRI L 7Y
B KB R Rk T a4t TP R S ny Ll s T4
(1 FLAR) B ) ) DRI G B sk ket R A
REfE AL I rh 53R SR IBCRE 1 AR 5RO
fiif, HBARIESLE (Hylobates concolor) BYEPEAFTIESE
TR IR A S
3.2 HEEEREEE

AREJE KB ZE5 R H R RIS e T
iy, 2= 0E) H IR R 20 S ) o e RS s
BCAEAS H e IR E 2 ) ) 1, AREJE K
AR )Y H R B A S K (AR 1 E K
TEAEZE A H RE R ok 2 R A B35 iX 2 H
AEFE AR 0] - A —Fh R B, R BK =g R
SERY H & 85 H RE i LUIEDRE | & 2= A S Ao
B, HOIBCES d /b ok 2 2R SR o 14 B A
fit, HiRg L, HIERZ/0 Sy i &l
H gk B35 1) ~F- 4 19 JSL PR, X SRR (Pan
troglodytes verus) W) H BEm-FATHF 545 KR, 70 R
SEZRYZET A [R)AE I 1A 1A TE) HORE B AH AL
Y5 a2 5 R AR B P AT Y 32 %
T B HAE R (Macaca fuscata) PRE 1S
T, A B MR B E R SR B WD, NN S )
AR bk ) 0 R R e R K 2K B
Yii H R sG-S

SE W

[1] Islam M A, Feeroz M M. Ecology of Hoolock gibbon of
Bangladesh [J]. Primates, 1992,33(4) :451-464.

[2] Ganzhorn J U,Pietsch T,Fietz J,et al. Selection of food and
ranging behavior in a sexually monomorphic folivorous lemur .
Lepilemur ruficaudatus [J]. J Zool ,2004,263:393-399.

[3] N’guessan A K, Ortmann S, Boesch C. Daily energy bal-
ance and protein gain among Pan troglodytes verus in the
tai national park, Céte d’ Ivoire [ J]. Int J Primatol,
2009,30.481-496.

[4] ZUTF B, AR . M RE & W SR A oT [J].
A%, 1992,27(1) :33-35.

[5] National Research Council. Nutrient requirements of nonhu-
man primates [ M] . Washington, DC; National Academy
Press,2003.

(6] HRAT, T4, FBUR 5. A shW e 76 3% 3 ek (1 g
A (], 538241, 2009,29(4) 1443-446.

[7] Kumar A,Mary P P,Bagchie P. Present distribution, popu-
lation status,and conservation of Western Hoolock Gibbons
Hoolock hoolock ( Primates: Hylobatidae ) in Namdapha
National Park, India [J].
2009,1(4) :203-210.

[8] el Jafl, HAREE, 45 . SERTULROT A8 KR e
AR [1]. sh=Ait5E,2009,30(5) :539-544.

[9] R JAfE, B e, % . &Rkt A e KR
(Hoolock hoolock) 7 Fk 2 £ ¥y % i nl A I 4 5 R
[J]. B R E M ( HARB IR ,2010,32(6) : 715
-723. (F#% 36 1)

Journal of Threatened Taxa,



£40%5 F1H ol @ E M K Vol.40 No.1
2015 %2 A Forest Inventory and Planning Feb. 2015

doi:10. 3969/j. issn. 1671- 3168. 2015. 01. 007

EF SWOT 54 B BS i B pE 7= b % R 3 5 5

AR A
(LAREARLREFO, 28 B 679103; 2. 54 BV B RATEIFE TS, =8 B 679100,
3. AL ATE TR NAAANE, =8 B 679100)

FEE . KRR SWOT o A7k, 4T b B Az b = R R oL ARy 238 A RE R, & b KR
B RBAR TR S BA B BRI, A IR, RN R e LKA A
K TG R R XS B A TS AL BT S, 35N SO Bk WO Bk
ST ¥w&-Fe WT S84 4 Aoy \ 4% A = L & 3T R,

K EEIA AZHE T A s SWOT 9 H7 3 L 3T 55 s b S

FE 4y 25 :S792. 13;F416. 88;TP302 XHERFRIZAD A XERS:1671-3168(2015)01-0033-04

Tengchong Walnut Industry Development Countermeasures Based
on SWOT Analysis

ZUO Baosheng', SHU Xiangcai*”

(1. Mingguang Town Forestry Service Center, Tengchong Yunnan 679103, China; 2. Rural Energy Station
of Tengchong Forestry Bureau, Tengchong Yunnan 679100, China; 3. Forestry Project Leading Group Office
of Tengchong County, Tengchong Yunnan 679100, China)

Abstract: Based on SWOT analytical method, an analysis of Tengchong walnut industry development sit-
uation indicate that there are advantages including optimum conditions of soil and climate, tourism pros-
perous ; disadvantages including uneven varieties, low—tech support level, lack of investment resources,
low level deep processing; opportunities including market prospects promising, policy support; threats in-
cluding the fierce market competition, the threat of substitute products. Measures for walnut industry de-
velopment are proposed from four aspects of SO strategy, WO strategy, ST strategy and WT strategy.
Key words: walnut industry; SWOT analysis; development strategies; Tengchong County
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Effects of Stumping and Environmental Factors on Growth of
Hippophae rhamnoidea and Damage of Asias halodendri

WU Xiuhua', JIN Rong®, TIAN Runming', LIN Xiangbo®, YU Huixia’
(1. Inner Mongolian Academy of Forest, Hohhot 010010, Chinaj; 2. Forest Pest and Disease Control and Quarantine
Station of Jungar Banner, Jungar Banner Inner Mongolian 010321, China; 3. Municipal Gardens Bureau of Dengkou County;

Dengkou Inner Mongolian 015200, China)

Abstract : In order to rejuvenate Hippophae rhamnoidea forest stand and reduce the damage of Asias halo-
dendri Pallas, Hippophae rhamnoidea plants were treated with four stubble heights at =5¢cm, Ocm, 5cm
and 10cm after stumping. The results showed that: effect of stumping on the growth of H. rhamnoidea in
the current year was apparently, crown breadth decreased significantly; the growth of H. rhamnoidea un-
der different stubble height only had small differences. Stumping could reduce the populations of A. halo-
dendri Pallas and its damage efficiently, but the effect of different stubble height was not significant. The
effects of slope aspect, slope location and interaction between them on damage of A. halodendri Pallas
were not significant, but effected the growth of H. rhamnoidea, the H. rhamnoidea individuals grew bet-
ter at the middle or lower south faced slope and middle north faced slope.

Key words: Hippophae rhamnoidea; stumping regeneration; environmental factors; damage of
Astas halodendri

U B ( Hippophae rhamnoidea) SRRV IR JRZAFAE TR M-HEAR BN A TR 5 0 i 7 5

YR EHE:2014-11-11.
EEWA ;R EAOL A 2R G H (NAREHE[ 201217 ).
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Fig.1 Effects of stumping on growth of Hippophae rhamnoidea and damage of Asias halodendri Pallas
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Fig.2 Effects of slope aspects on growth of Hippophae rhamnoidea and damage of Asias halodendri Pallas
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Fig. 3 Effects of slope location on growth of Hippophae rhamnoidea and damage of Asias halodendri Pallas
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Hazards Status of Cephalcia abietis and Its Countermeasures
in Marlon County

ZHANG Zhijuan', QIAN Jin’
(1. Forestry Bureau of Malone County, Malong Yunnan 655100, China;
2. Jiuxian Streets Forestry Station of Marlon County, Malong Yunnan 655100, China)

Abstract: The paper introduces the status of occurrence, life habit; hazards and life history of Cephalcia
abietis in Marlon County. Analysis of occurrence reasons resulted as poor health status of Yunnan pine,
low resistance to diseases and pests; climatic anomalies, frequent disastrous weather, unconscious pre-

vention and control, inadequate governance and so on. Therefore, preventive measures, artificial, bio-

logical and chemical medical prevention and treatment methods have been put forward.

Key words: Cephalcia abietis; life habit; hazards; prevention countermearsure; Malone County
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Tab.1 Occurrence and control status of Cephalcia abietis from 2004 t02014 in Malong County % ;hm?
faE Bi ifi

G=0)

&t LS iz HE ait IR RS
2014 1000. 00 900. 00 100. 00 0. 00 1000. 00 100. 00
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2011 700. 00 700. 00 0. 00 0.00 700. 00 100. 00
2010 733.33 533.33 133.33 66. 67 733.33 100. 00
2009 333.33 266. 67 66. 67 0. 00 333.33 100. 00
2005 133.33 73.33 40. 00 20. 00 133.33 100. 00
2004 146. 67 60. 00 53.33 33.33 146. 67 100. 00
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Tab.2 Distribution pattern of Cephalcia abietis in
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Middle and Long Term Plan Discussion of key Problems to
Forest Fire Prevention in China

GAO Junfeng
(Academy of Forest Inventory and Planning, State Forestry Administration, Beijing 100714, China)

Abstract: Forest fire prevention plan is an important part of forest fire prevention work, the first phase
p p p p p ’ p
plan is going to end and the second phase plan has started. The paper describes achievements and prob-
lems of the first phase plan, and elaborates the range, layout, focus and guarantee of the second phase
p p g Y g p
plan, in order to provide some theoretical references.

Key words: forest fire prevention, middle and long term plan, planning layout; fireproof system; forest

fire monitoring system; supporting measure
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Lincang Wetland Resources Status and Conservation Strategy

FAN Hongtao
(Dali Branch, Yunnan Institution of Forest Inventory and Planning, Dali Yunnan 657100, China)

Abstract: Methods of remote sensing image interpretation and field verification are used to investigate
Lincang wetland resources status in the paper. Results showed that there are 29 102. 61hm* wetlands in-
cluding 12 949. 86 hm” natural wetlands, 16 152.75 hm” artificial wetlands. Among natural wetlands,
rivers wetlands, lake wetlands and marsh wetland are counted for 12 844. 36hm’, 30. 60 hm® and 74. 9
hm” respectively. The wetland features of the city are concluded that area of nature wetlands are small,
and dominated by artificial wetland with important ecological location etc. Aim at the existing problems,

such as environmental pollution increasing, exotic species invasion, ecological community changing etc,

the corresponding measures for wetland protection are proposed.

Key words: wetland resources; wetland protection; wetland types; Lincang City
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Construction Status and Development Countermeasures of
Non-commercial Forest in Dongchuan District

WANG Changmei, HE Yong
(Dongchuan District Forestry Technology Extension Station, Kunming 654100, China)

Abstract: The paper introduces forest resource and non-commercial forest status in Dongchuan District.
Inquiry into the existing issues e. g. irrational forest stand structure, low ecological protection benefits,
lack of ecological compensation funds, low enthusiastic of farmers, the low quality of personnel manage-
ment and protection, publicity and protection out of place and so on, the management countermeasures
and suggestions such as strengthening leadership, committing responsibility, improving forest quality,
strengthening financial management, reinforcing team construction, improving the overall quality of rang-
ers, standardized records, have been put forward.

Key words: non-commercial forest; forest resources; forest stand; ecological benefit compensation;

Dongchuan District
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Abstract: The definition of Wetland Park facilities were improved, according to the definition, the pro-
gress of wetland facilities research was also outlined in the paper. The wetland facility was summed up in-
to three categories on the base of wetland facilities scale which are large scale facilities, middle scale fa-
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Investigation on Wetland Plants in Puzhehei Karst National Wetland Park

ZHENG Weihong
(Forest Ownership Management Services Centre of Qiubei County, Qiubei Yunnan 663200, China)

Abstract: An investigation on wetland plants in Puzhehei National Wetland Park has been conducted
form Sept 2013 to Sept 2014 by using methods of data collection and route survey. Results showed that
there are 91families, 206 genus and 296 species of wetland plants in the Park, including 14 families, 16
genus and 18 species of Pteridophyta, 1 families, 2 genus and 4 species of Gymnosperms, 76 families,
188 genus and 274 species of Angiosperms. The paper described the distribution of plants and existing
problems, and put forward recommendations accordingly.

Key words: wetland plants; plants use; plant collocation; Puzhehei Karst National Wetland Park

T A ) 1 b 2 2SR G e Y R 2 B | B SRIER
HA5H Dhae A SFHERRLE & S e i A= 1Y
FEAERE AR 1R N A R R e DL ] G0 Ml el A 3 [ 3 4 T TR A
JHIRHI RS R GE, BRI OURAE I TEIREE 20 e O 1 2 B A8 SRR v v A M b B
WEE . WA Y EAE TR MY AR KRR BEN, HUBEARBR A 24°03'53" ~ 24°7'36"N, 104°8/25"
Y, T R A FE 2 2011 AR IR HE < 104°0'03"E, 53 L E K R X M H B %
AP BHE R, FARGHRABUR NS T AR AP 33w | R 5 9 X M 40 L K i AH G, 2 T A Gk
(a5 E RN S 1 G e 8 1 8 Y R B RN T 1 107. 4 hm? , HA 190 529. 5 hm?® 787 205. 5 hm? .
T AR P 1 A 0 T PN AR R IR AT o S A T AL 259.1 hm?®  #FHE 85.5 hm* A T &3 23.2
R A ROR R B H R e i 4. 6 h® JBHIR 66.37%, 1 H ML

ASIRHLR A S PR A $4 A48 FE 5 0 R BT K 2 7 g W S

Y5 B #A.2014-12-23.
EE BN FBMELE(1974-) 2, mm Fedb A, TR . MO B R TAE | E-mail : 539823363@ qq. com



.64 - Bl = K

F40%5

LS i 55 DA b AL, b TR A0 | DA DX A S
WA BT W TR IR AR AR 0, 7 5 X K]
oA E R G G A X VM o
TR R EAR AV L FNE X, b A E AR R R A AR
TR F RS N 0I5 ) R R 3R, DX A b JB A 3 ¢
A R Wi AR EEA R AR AP )
(RS AR, X B e 4 A B b AR 1 45, 0
FRHS R B2 T SR AL T A Y
DAGEAR DA DA ARG P8I | R0 AT 45 Sy 32 1
SOW, e A 7 R R AR R AR A R 2R LI A
SR T B R i XU, A2 U R LR R 2 52
Z A SR AN R R TR | TR RS AR R
FifE 1000~ 1270 mm, ¥4 25 be 2 H BRI [E]
2 056. 2 h,AEHIR 13. 2~19. 7°C , i 5 T 38. 7°C

PG IR - 10. 0°C, = 10°C AY 1% Sh IR 3 932.3 ~
6472.7°C, WZEHS5~10 A, Wi 5 2FEK
85% , Horfr,6~8 I Jy TR ey W 4, B RN 2 5 AR Y
55%,11 H ZIRF: 4 AR Bl b2
15% , N PEl AR AR X RRE R 77 % , AF 34 57648 59°C
130 d, P fa i 235~306 d, flis . AW+
TR LM 2L I R AR TS DU
AR o e AR B W S BB R BT FRAE

2 AERFE

TR IURH S G R AT [5e) ANT 2R R A A 45 A 0
7 B e A P ST AR Y TR T A B
FHIT A I AT (% A7 BT A7 S s ) A bR A SR 4
RIFRIHNE A R (£ 1),

x1 EEERGFEREHARRMENER
Tab.1 Wetland plant list of Puzhehei Karst National Wetland

B J Fif Bt J Fif Bt J& Fif
PEBER R EK IR LR ZA 28 Regz= AR} YEp A=) JaREAT kA
SUBRL ks R Uk Lt ¥R et (e <& Fi3R
BEEREE  STRR 2PN e AR KAETKTE KT KT
' BRE ke Bk HRAE R =L Pep Fap=a ZEES
KleEF BRI FBR PN SESNE LI B=SN K REIR K RER
i s 1.0 ek S I R AR F AR A eI LA

N BRIE Ik Bl sl B PR B2k BRE%
SBRE RATSEBIR WS AL EHE LA
BRERRE SRR BREIR iRk HIB R NSRS EHR R NEEB
ARIEH} NG R3] T HIE TH ]
RN RATER FIE R EnU:E
VN KRR VN =) 7 )7} AR FHFH R U H
RUE K B A B AR BEme  ATRRE T2
L2 e S S Y ) EREY )3 B BT R LATR)E KA T2
R IR T AR AT FAELLT 2
WITLR  WITLL)s WVLET B AL IR KB BARLL TR
Rt B M58 KWL | REAER  KRER — AR
2 PR SRPGRE P ST R YFiTH a3
JLRTEHIS B A I R Erili)m Eili
bz IR /MR E BT
KR KAz AR LR E
ARk KEEAESR KEEAE Hi)s R A% SR WS
B AR 3R 455 P RESE]
B e e HEGER  TRE ) I3




£18 ML R E SR A ER M EY AT - 65 -
gx1
B I i =l I i ﬂ A i
T 3 KWEE KA KR K
MR PR TRAONE RURR B I B
FoAs % EHzE LR pir! ETER BT
AR R MRS R KRR KEEK BT
BYEE HR 8 4 Y Ly
KEBBK I B IV
FEWR OMLAR OHZA A i i
EIEAR W W HE WESE  fTES WERRRL  OKFIREE kARt
RASER AR HEHL IR HERE WBRRE PR
WEEE R AN R K FkE e R &4 T
AR A ek Kb 2
w KEE s =" T
FEOAR  FERBIA N %5H )3, B
WHRIR R JEREE 5 e R g
H ) M o1 E WERRILER
FRKIE  RAEE K £
KR A R R T
K 1 I 154 PIESEEE TR RMEA W )
IS 8 it P A FiT 24
R SnpEE b FAR AR K B (175 5
WHTE AR LT AR PR BT T
AR AR W4 WP TR RTA
LR JenHEILNEE | DWERR  DWERR WIS | SR TR L
RALERE  RULEE R o bR ) Tk
AR EESH B DORE AR AL EHR HiE S AT
EES 40 AR ATOER AT
I i 0 3F} B2y | 03 IZEHR AR R BA
IR o f ML SRR WEEDES | MR 3 ik
MR R EHA THAR i 5 W I
WTEE  BTE EH ST N S 3
WA ity TR Tl R il
BN LAY PP L
HREE NFRIE OB AR Ao
g R PR ZRPRAE | AR JURSE MEIURE
St R BAER B BRI R
fg s WOELE  EPRRE I
ARG AR IR MR BE AR R defa
1 JF5 INEEES FNER EIN Y WAEE NFE M AALER i 5
HEFIR FHEAT HEENE THAALE
e ZRR ARIEIN - JRUIR JRUIR 2
i B A KAEFNIE | FEE AR i




- 66 - ol 8 & % R
gx1
At & Fil A J& Fil B J& Fil
SFIE 7= TR R RIS W 2
Kz N KA KIS R KBS E5R 5
R R AR I TJE 3 RIER HTRR LTS
IRERE MR BHRR X5 Tk I X 5% ik DYE SR By
SRR R PN RN PR S IRIA ARV SRS
PRI B Ui kLT B
SRR R R AL 2 BHEER KRR EJEES L
e AT TR T 2F Je AR TSR pLiE FEHR
PR P Rk RS IR R AT
PNEE S i Je % LI S [ = P S 1 2
Py IE e Ay K IR KT IE KT
Firr 724 N3 B B UGES
BT FERRL AR TR R Je gt EL ST TP
SRR L SROKRE e A KR K K
MR I SR B EASE V.S 3 B PR B
AR PIBF R (e R i
[BE B [ELiES )R h K =i
BRI e PR R F BRI A
AT AR H K5 e i
T8 I ) FH I RS g AP = WS 13I8 G RHEAE
BEF e 5 “MIK ¥R RFER MRF3%
R AL G R KB T
FHIE WIZ5 1y KA JerHIR T3
W4T I =hi TSR IR 2
£V Ei WhiE T M IRT 3
bR S 5 3 WA AR
BZCaR £ LIS/ IR TR
B ) 0 gl R ik S
R T i B B [Fapi PR IR W
BUE B = AL INBHE
EERRRL EERREE AR EFHIR S SR A Gx 9
i i@%@ﬂ
3
RUIERE  RUlIERE R RUANAE EF
B 3z )LJs HF IR 4-EH
3 FEER SR T "
AR A G} A [58] 710 552 by 8] A, o PR TR [ K

2013 429 H F 2014 49 A, IEA[REH kY
A A K 2 R A B8, TR A R 40 I s i B A7, %
T 2\ Bl PN A S A 4 R4 78— TR A

TN BE N B A 91 Bl 206 J& 296 A, Hor ik
KW 14 B 16 & 18 FF BRFHEY 1 B2 )& 4 F,
YY) 76 B 188 J& 274 Fl, AR HEAS [R5 Hh AE )
(AR IREE, R AR AR 11 B 118 11 Fl iR



F15

M T BIE TS E SR A EIE hE A - 67 -

A A 59 B 152 J& 206 F, KA 25 Bl 43 &8 79
Fir, AP A Z M RHE RARE 48 SRR R
AR SR K EE AR, 78 1 b 2 el N S iy H
AR RS KR I DL AR T e P35 K2 2888 1
JIHE

F2 TEEEETSERIT M EITMAE YA
Tab.2 Wetland plants constitute of Puzhehei Karst
National Wetland

% O T
Ait 91 206 296 100. 0
1 RAHEY 59 152 206 69. 6
2 {HAEEY 11 11 11 3.7
3 KAHRY 25 43 79 26.7
(IR 16 24 47 59. 50
(2iF K 5 6 10 12. 65
BV 3 4 4 5.10
(@)BiKIEY 6 10 18 22.78

3.2 SRR

2 ] SR b Pl T ERVIOK &, K IR AN
FEORIFE T HBERAETXEREN 5370 5 m’
(AT W A R 4. 6 m®/s V&K IR K IR, K 7
LT AR R A RO XA R FE
15 7N 1 7S TR 7 S B U vl B 28 /N
P9 AR A RN TR A Y b AT ) T AR A 774, 5
hm? , Ho iR 245 hm?, (5 ETERAY 22. 1%,
WAEMY A 205.5 hm’, & 18.5%; KM YA
529.5 hm?, (5 47.8%. 7K A4 Wy v HE K A W) A
105.9 hm?®, (i /K A= HE W) T AR B 20% 5 1% K AE A
5.3 hm’, /i 1% ; EFAEYA 4 hm®, & 0.8 %; ik
WA 414.3 hm?*, /5 78. 2%,

e b2 Bel P il b, DX 3 R 25 4 P 98 15 b B A
ARERAMY) , BAEY BB ORAR N E R
PR A R &, R AAfE — 53 EF L
O AN XF T DX 353 A0 PG 7 300/ B2 35 08 T8 5 VR A= M W) S &
SO K AERE) W SE KA ) B LA 35 28 o
16 KA Bl H A IR B 3, 7R IR H
FEl K A7 30~250 em By XIS A 4347 ; LK PIBEE
ANV IR K AN A7 25 A TR0 23 A7 #E KA 1) Bl
e L AR A R P g R KUK () Ry e R i, 5
PR DRI R AR K, Ak
LA AR B A K VG 3 W b 7K A7 AR 1) b 7 43 A

SRR B , 7K TR A DX ) A 4 ok
B TR A LUXUHR S D 32, 75 1 6 1L 8 Sk R iy g
LA A R 5 I KA T2 LUK A7 3 & K
TERR I FEl AR 0 A A7 2RAE P IRt i 2R

4 RS N A FER B

4.1 RMEYNAER, SEECH AR
HRAE S Hb IR A, H A2 FEl AV Ho A P 4L 296
Tl | 7078 T b WL IS R M A ) A 64 Fh, 2 2
BT AE FFIIAE A RE AT B 2SR S R A
Fe NFESEAHY) B T 00 0L e X
M FOULE [R], BA H O R
4.2 BHMEVFHAR, BHEDE KT SRR
(5 5 T S LT, % FH IR M A P s K 2
ZERNEH T A, 2R AR, #EA 10 A
R LUS  BOASAE ) T Gk 28 1 A Bl 5 T
TIACFR RIS AN R R R IR A 5h , — Rl 2%
4.3 SMSRPIFRN B E A M 0 TR D B 2SR i i i 4k
FEE TS bSO, Z2 38 AR YRR, a4 A0
FEE 76 2011 4EFPHL T 11 600 ¥k, 29 500 m*, i
2013 ~2014 4FXEE, 7623 el 1 Bl i I8 L A 5 8 i
KA, HRLGE 3.3 hm?, B 2035 26 1 )38, 20 v K
DX 3k i 7 i e A, 7 He A 4 A DX sl H e A K
SEOH K
4.4 EMEWERASIE, RESHE/KEWHIR B
WA S RGN — A E S ANV, o —Fp
FEFEK AR 18 IR A S R G AN 0T RE = A RAPETS
I, St K TR B AT W A K B SR AR TR B
B, TP 555 04 SR AT 7K AR AR B R FIBE T (i 22 0
P T8 2o U Ay 2 b i K AL

5 #&#iL

1) 7575 & 10 3 55U, 925 48 AS £ 5 (18 o ki
Yy FTIEAT A A M SC A SCAL YA S i 5 0L A
FIORSEM 1z PP A= i A6 BRI g D R
S, FHBA B S LRRHOTER , I ZARTIE 8 1%
R B R AT A L SR KR TR B R
b A T el 0L

2) TEMAERE AR ) N, 258 00 7% 1B 3 PR M
R 0 T T T O R R Ak v
HR ORI IE$E , HR I 25 1 AR ) B9 2 W~ b
PEAT Z RPN, K I — A AR ) AR TR A 5 3 TR
W EE RS B O EW, (T#% 74 W)



£40%5 F1H ol @ E M K Vol.40 No.1
2015 %2 A Forest Inventory and Planning Feb. 2015

doi:10. 3969/j. issn. 1671- 3168. 2015. 01. 015

W i:uﬁﬁ;ﬁ?ﬁc'Jﬁn.*ﬁaé%ﬁﬁﬁi—m

N T IS
M 1210135 2.8k ¥ ik AR S AR E0 TE B 121013)

(1. %K% R,

HEE . 3B A8 &8 R ARIE R I & AR

Ty 35

HMEFOHREZEPEAF @, DA BKF

A BANK F 0GR QA RRFEA BANK F 09 BRX 5 Q& Ak arA B4R X F A ZiF KR

ﬁ\#ﬁ,@i SRR 25

BARKFZ MM X ZR QL SKFHAR AL BT ;O % SR HA0X

HHEALGE SRR, BRAAESRBEHBAAXE IR CERF T — 2 F LRk, {2

) A A A — 26 R i B E B gk S B A Rk

KR A Sk A EMAEE HRAL LB R

HE 43S .5788.2 ZERERIRAD : A

N EHE1671-3168(2015)01-0068-07

Research on Domestic Ecotourism Stakeholders
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, GUO Di'?

(1. Tourism College of Bohai University, Jinzhou Liaoning121013, China;

2. Tourism Development and Planning Research Center, Bohai University, Jinzhou Liaoning121013, China)

Abstract: In this paper, combing the related literature, the research on relevant domestic ecotourism

stakeholders can be summarized in six aspects: (D The definition of ecotourism stakeholders ; @ Level

classification of ecotourism stakeholders; BlInterests and requirements analysis of ecotourism stakeholde-

rs; @Research on the relationship of ecotourism stakeholders; (®Research on community participation in

ecotourism; (@Research on problems and countermeasures of ecotourism stakeholders. The research a-

chievements of domestic ecotourism stakeholders have been made, but at the same time outstanding issues

need to do more research and solve.

Key words: ecotourism; stakeholder; community participation; research progress
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Tab.5 Types of community participation in ecotourism
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Tab. 6 Model comparison of typical rural ecotourism community participation
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A Preliminary Study on Eco-tourism Development of Kuankuoshui
National Nature Reserve
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Abstract: The analysis of SWOT and tourism resources on Kuankuoshui Nature Reserve has resulted fac-
tors of rich tourism resources, excellent transportation and geographic conditions, population living in
protected areas, serious damage to forest resources, the lack of construction opportunities and policy sup-
port, regional tourism market continues warming, competition with other regions etc. Proposal such as
eco-development ideas, objectives and key tourism product development have been put forward.
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Status of Yunnan Minority Handmade Paper by Using Mulberry Bark

YANG Weizhe', YUAN Shougian®, LIAO Shengxi’
(1. Zhongan Integrated Agricultural Service Center, Fuyuan, Yunnan 655500, China;
2. Resources Insects Institute, Chinese Academy of Forestry, Kunming 650224, China)

Abstract: The History and present status of handmade paper by using mulberry bark in Yunnan minority
area are analyzed in this paper, the investigation mainly focused on Dai, Naxi and Bai people’ s hand-
made paper crafts, raw materials, production of paper etc, in Menghai County, Gengma County, Lan-
cang County, Heqing County. Handmade paper crafis in these areas usually divided into watering paper
method and copy paper method, and annual amount of paper production are more than 1. 5 million sheets

in Manzhao, Gengma and Liuhe Township. Due to the different ethnic cultures, the handmade papers

have their own local characteristics.

Key words: mulberry bark; handmade paper; papermaking crafts; minority; Yunnan Province
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Survey and Planning of Forestry Development in
Ludila Hydropower Area

XIAO Guoyong
(Forestry Bureau of Yongsheng County, Yongsheng Yunnan 674200, China)

Abstract: Ludila reservoir located in Jinsha River dry—hot valley area, with the fragile ecological envi-
ronment. Forestry construction planning area is facing some difficulties, such as weak water conservancy
infrastructure , poor site conditions of the side mountain reforestation plots, planting difficult, weak public
awareness of ecological environmental protection, highlight contradiction between forestry and graziery.
This paper analyzes the importance and necessity of Ludila reservoir forestry development, thereby, plan-
ning advice e. g. build water conservancy infrastructure by local conditions, focusing on close hillsides
to facilitate afforestation, rapid develop ecological industries have been proposed.

Key words: forestry development plan; ecological protection; close hillsides to facilitate afforestation

ecological industry; Yongsheng County
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Camellia oleifera Germplasm Survey in Tengchong
in West of Gaoligong Mountain

YANG Zhongpin', XIE Yin®, XIN Chenglian', CUN Minghui’
(1. Tengchong County Forestry Technology Promotion Station, Tengchong , Yunnan 679100, China; 2. Tengchong

Camellia oleifera Experiment Station, National Camellia oleifera Science Center, Tengchong, Yunnan 679100, China)

Abstract: Distribution scale, region, morphological characteristics and natural types have been studied
through investigation on Camellia oleifera germplasm in Tengchong in west of Gaoligong Mountain. The

results show that there are 5 659. 1 hm® and 50 germplasm types of Camellia oleifera in Tengchong in

west of Gaoligong Mountain.

Key words: Camellia oleifera; germplasm survey; germplasm type; west of Gaoligong Mountain
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Tab.1 Tengchong Camellia oleifera germplasm statistics

by age class in west of Gaoligong Mountain hm®
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Tab.2 Fruit shape classification
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Tab.3 Tengchong Camellia oleifera germplasm type
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Fig.1 Performance frequency of various Tengchong Camellia oleifera in west of Gaoligong Mountain
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Management Technique of Artificial Mixed Plantation of Fucalyptus and
Acacia concinnatai

YANG Haigen
(Zhangzhou State—owned Forest Farm Management Office, Zhangzhou Fujian 363000, China)

Abstract: Afforestation experiments of Eucalyptus and Acacia concinnatai with different proportions and
mixed patterns are conducted in south Fujian hilly land. The results show that the best proportion of stel-
late mixed pattern for Eucalyptus and Acacia concinnatai are 30% ~50% ; The best proportion of ribbon
mixed pattern are 2: 3. Both mixed pattern can effectively promote tree growth, avoid being pressed,
maintain stable productivity and specifically increase the amount of beneficial merchantable lumber. Com-
pared with pure eucalyptus forest, tree height, DBH, individual volume of Eucalyptus are increased by
3.75% ~11.25% , 6.04% ~10.74% and 18. 77% ~36. 97% respectively. Furthermore, the stand vol-
ume is relatively high which is quite to the pure eucalyptus forests. In addition, under these mixed pat-
terns, the soil physical and chemical properties are improved, and soil fertility is maintained in certain
way. These results also demonstrate that these mixed patterns are the best model for Eucalyptus plantation
management in south Fujian hilly land.

Key words: Eucalyptus; Acacia concinnatai; mixed plantation management; mixed pattern; South Fujian

hilly land.
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KA IR S BRAE B 38 i TR S o 4t i A
TTARERE T AT 1 LA R v ik N T bR i 3 il )
A EE TR 0 (R TE Y AR
W ARSI e A 7 T I R 45 G 1 PR ML %) 7 b SR A RN
ARE AR EE X i — BB F IR AR, SR
WF9E LA 438 B ) P LU AR AR A AR 28 380 R Ry e
H bR, 7E AT RHR S8 38 ARl g (9 it | | 28 b Ji
RASHEE AR B AR, B TF AL R ( Euca-
yptus ) 54 JEAH L (Acacia concinnatai , " G | 1%
I PRI PR 2 38 5 A R ] 40 Tl SR AR AR e
TEE A L e 8 ) A AR A2 7 =X TR 32 LA 35 Ak
RORXS OB T 9%, PR R SE R Y & 18 488 1
2, I R L b ke N TR R i 2 22 SR
2%

1 AL

TR0 b o7 TN T T 220 T R A AR Ak
Jb4h 24°01'29" ~ 26°01'37" 7R 45 116°59'43" ~ 116°
59'50”, 1% X J& FE 2 B 2 KU A AR 3 IR
21.3°C, JCFR I 345d, Ak TiZ R T.IX
11-4( 1) /NHE, BRHD A 5 — AR R SR A0 b, Vg 4K
225~310 em, P 15°~25° e Ry ReriE | + )2
JERER T 100 em, FEA I JC 58 5 2, L3808 Sy vp
T A, LAY 2R,

2 RIE A&

2.1 RIFITH 5E&EH

FEARIR T IX 11 -4 (1) /NIE L JF R B B A%
(3 229) F14 e AH B[R] Lo A3 A [\) 7 TR 58 10 80
(F 1), Hilm Ak (KRR 8 AU ) 456 4
77 R DR RCHES 9 7 2 A R — 3 B
HOMAM A 1 300~2 000 m? N B RS S
Xof B A bR A ST L 2R AR AR — 3K,

F1 REHRZ X F0EL B

Tab.1 Mixed mode and proportion of test forests

R eSS IRAZ LA
e~ ERE 8 BRIRSZ 317
5:5
6 :4
7:3
8:2
Fe 45 SEAH I A7 IRIR 22 347 347
247 347
147 :3 47

2006 T AT I MR, e A5 IER I R 2
AT, 20 20~ 25 em, Ze RS ARHBR L HOlR 3 b
JEFZEH ST, 7RSSR 60 emx40 cmx30 cm , EAREE
JE R 1 665 #k/hm? 1 MR it 5 I8 (45 86 w5 A 500
g/ 7)) EMCYAE R H 2 IEF 7~8 HiBE—
WK (BRRRIE — 8 AR 100 g) , RARSS A Bk
B —UIHEE A IE 250 ¢/ fk.

2.2 ARFAE
2.2.1 HKSYEENE

I3 BIAEAN R A8 2870 (R bR 3 FIOXT HRZlbR o v 45
WE 3 AFEHIE AT R R, THEEAR 2 16T 35
1 TSR AR RS | GET AR 1) BRAR A R LR
PLAFRE R, o, 57 R SRR A B A A OR
— o M OB A KX B Vi =
0‘ 00003546DL782514957H1A 256710514 , mem -
0. 00005276 D" %210 [ %N R 43 B R i BALRR F- 1Y
SEARM RS LI 3R B AR B R 15
2.2.2 HEREFSNE

2012 4% 7 A EAN R 28RN S MR alibkrpr | 43
X A —FE L F LA S ANIURE S, B R AE 0~
40 cm H)ZHIRE THE 1 kg Z2 4, FREE[R — AN FEHD
P S AN FE SR IR A 5, SR U 43 2% B
kg WA HRELUC R L FE LAY R I R T 43
JZ(0~20 ecm 20~40 em) BUFAR £, ISP
T AR I e, A e R R O
e

3ERESW

3.1 ARIBZEBHRSEKBER
HHRECE R TR 28 A3, Xk 1 HE A 17 PR AR, A
R, MR EARIE | BRI 1 505 0, T B i s
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Tab.2 Growth condition of mixed six year old forest

Hfr FI F Ee——
WAk A i i s Wt R ERE
/(B - hm™2) /m Jem /m /(m” + hm™)
RIS 347 M 3] 425 17.6 16.7 0.1970 83.73
AHAR 1020 12.0 12.8 0. 0786 80. 18
/Nt 1445 163. 92
5 %5 4 3] 703 17.8 16.3 0.1914 134. 54
AR 684 12.9 13.6 0. 0948 64. 83
/N 1387 199. 37
6 1.4 4 ) 835 17.1 15.8 0.1721 143.74
AR 545 12.1 13.2 0. 0840 45.78
/N 1380 189. 52
7 K3 E:3) 975 16.6 16.0 0. 1696 165.36
AR 390 11.0 12.5 0. 0689 26. 86
/Nt 1365 192.21
8 Hi:2 3] 1110 16.3 15.0 0. 1477 164. 00
A 270 10.2 11.0 0. 0502 13. 54
/Nt 1380 177. 54
TPHRIREE 3 474% .3 414 L) 730 16.8 15.8 0. 1684 122. 90
AHAE 672 12.3 11.9 0.0703 47.22
N2 1402 170. 11
2 17H% .3 1740 3] 560 17.6 16.3 0. 1887 105. 66
AHIR 850 13. 1 13.9 0. 1003 85.26
N7 1410 190. 92
1 17#% .3 4740 ) 352 17.8 16.7 0. 1998 70. 34
AHAR 1060 13.0 13.8 0. 0982 104. 08
/N 1412 174. 42
R At bk 1345 16.0 14.9 0. 1426 191. 83
M2 Fih AR SR TR R E AR TRRAE R A K R TR 28 07 R L

TP RIR A R A K B v Y0 B T A% W 76 2 i
FHEAE T R E B4, BRI S
Fofr AR PR AR BB T e B T e e A PR
A2 A B A T 1 0k R KRR
M R AP REAE IEAE . RN RIS & 6 a I, T
ARSI AR BB =5 B A A FRER 22 K T R vy
afitk, W E T 1.88% ~ 11.25% . 0.67% ~
12. 08% 1 3. 46% ~ 37. 97% A% . Vi WA 1R A2 1

BIRHRASARFEMARER

MEIRIRSOR T IR SR P AR AR v A A
AR AR REL L A5 P il S50 A /N BB 3, — 7 T
E B T AR SRR B A T B0 A DS 55
A, 75— 777 T U2 e R ok 5 394 S ST ) £ 3
SR, FRBC AR HEA BTN R SR 5 BB LE B
AR IR D | fe 2K B IR B AR 20 S 3 AR,
WARSS Y 3 ¥ .7 AR, Mo B 3 BRSO R
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SR 85% , TH 28 PR AR R 1 35 RS 1) L 4l R 1y
43% , IXFEMIR AR AT BRRE A 1% T 5w 1 B AR E
), FELZT A A He 45 i 2E 30% ~ 50% %5 h
B, TR IR TR AR PR A o o A | bR
A BRI ARt sl bR AT 43 5 4 15 3. 75% ~ 11. 25%
6. 04% ~ 10. 74% F 18. 77% ~ 36. 97% , [a] i} bk 43 &5
R A Ry, 42T ol R A 2l

FEAT P RTR A B TR A MR 2 A4S Fof 14 4%
fe AR A B B A AR A9 P 38 o TR N A
FbZ N, L2 ATHE R BE 3 Fr AR B IR 28 I sl

Bl IR AR I AR K A5 2 T F,
[, 2 A AH SR A 0 A Kt R 32 B, AR
Falibk, 1ZIR AT =0T BRSSO A i =7 B4
FURE R 4 501 L A B 4l bR 85 T 10. 00% . 9. 40%
32. 13% , MGy & U SHEM SliMoAE 2
3.2 B3 LR RN

FE VAT B A A R A A [T 38 BRORRARPIR 2
AHXF B TUANTR AC S | ISR AR 1M A3 B A L -
5, 43 B H A SR A IR A A AR HEA T A T 9T

*3 AREBERZEBMMKE T EKSEER
Tab. 3 Soil physical properties of different kinds of Eucalyptus mixed forest land

e AT K R il T AL
Moy Jem J(g - em™) Rkt Fpkat fLEE % /%
/% /% /%
i —HH I 0~20 1.16 44. 64 37.39 8. 41 43.37 51.78
(BARIRAZ 6 -4) 20~40 1.26 39. 40 33.57 7.35 42.30 49. 64
Fie—AH I 0~20 1.17 44.03 37.02 8.20 43.31 51.52
(BB T :3) 20~40 1.25 37.21 32. 64 5.71 40. 80 46.51
T~ AHIE 0~20 1.17 44.98 38.12 8.03 44. 60 52.63
(FFAARIR2 13) 20~40 1.23 38.79 32.76 7.42 40.29 47.71
F4li bR 0~20 1.26 36.24 31.50 5.97 39. 69 45. 66
20~40 1.32 32.06 28.39 4. 84 37.47 42.32

MR 3 XS AN AR ARS8 K 3 BRI R
XiF EL &5 J A B, FEA —FTR A M, TE i AT F iR 58
5 2R L A51], HTR S M A4 - 8 4 B R AR 55 T 4l AR
PR TR R B B e, 040 0~ 20 em )2, TR A AR
B+ IEATEEAL T 7. 14% ~ 7. 93% , + 3 KFEFK
L BERKE BE S AR A BRLE AL B
S aE AR AR T 21.50% ~ 24.12% 17 52% ~

21.02% . 34.51% ~ 40.87% . 9.12% ~ 12.37% Fl
12. 83% ~15.27% ., it B 38 1 A2 A 45 38 A TR 38 Ak
REA A4k - e 4, 3 = 3 0 RF KRR Al <
PE IFAEHE T MR R A AR | ELRE & AE SR L Ay 3
i, o R ST G

AN T) 28 U A0 AR T 58 MR ) A 9 Ak 2 4 5 DL 36 4
iR,

R4 ARXBEMRIHOLREULFER(0~40 cm )

Tab. 4 Soil chemical properties of different kinds of Eucalyptus mixed land

o ﬁfﬂLﬁE %ﬁ,l %@é,l 7kfﬁ¢f§uﬁl EW‘Q‘,, Eﬁ@,l
/(g kg™) /(g-kg) /(g-kg) /(mg - kg™) /(mg - kg™) /(mg - kg™)
T B (BUIRIRAC 6 :4) 25.57 0.759 0.706 93.21 1.18 95. 62
Fe—FHIE (BUIRIRAS 7 :3) 24.87 0.742 0. 687 90. 87 1.05 93.47
Fie AR (AT RIRAE 2 :3) 27. 14 0. 809 0. 805 96. 11 1.24 101. 38
FE B R AR 22.68 0. 657 0.561 80. 12 1.01 85.27

A ZRTE (R 4)  Me-HIRESHR PRI L HEAHLR N P K 55 208 FRUR A & 1 LUk 4l
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Provenance Characteristics and Improved Development of
Introduced Teak in Honghe Prefecture

ZHANG Shufen
(Honghe Prefecture Forestry Work Station, Mengzi, Yunnan 661199, China)

Abstract: This paper introduces the basic situation of teak genetic improvement at home and abroad,
meanwhile, analyzes the provenance characteristics of teak introduced in Yunnan and source area. 126
kinds of provenance introduced from 8 countries of teak distribution area are evaluated in this study.
Based on teak ecological characteristics, prospects and natural features of Honghe, the improvement
goals, direction, strategy, approach and procedures for teak industry development are proposed. In order
to achieve the greatest economic benefit and develop in a suitable range, teak cultivation should be select
appropriate site, suitable tree, proper provenance, adjust measures to local conditions, and under inten-
sive cultivation.

Key words: teak; provenance characteristics; introduction; improvement; Honghe Prefecture

WA ( Tectona grandis L. ) A B ¥ FRM Al A &
() iE RIEA S IR 2 W AR B 5 A R R i T
HOAMME B 5 5 &)z, R P X i 2
E Ry 25 | Fiy™ IR E:, 8O T EMBE SR,
I, AR 5 [ FR AL 55 2K 9K 204 © il R 0 3E FiE
FHRTEM ) 50 ZDFE K, b EROARR S | Mok 5
PRI R i S e BT ARG 48 T km® (1 7 44

s B H#A.2014-09-28.

(X)60 ZAE () . =/ A 590 2 Hd S A
JE= HUAHAR , 51 b D s A& A, 1967 4R A5 2 B A P AL
RN sl 8-Sl A R 0 A ELAR D 120 em AR
KB (BRIREE,1976) o = BN TAREGRAF T BU

1. 175 hm® JLHPZEm g 0.5 77 hm?, A0 2, Al
AREWANGE WA X A SR+ B A, REIR Iy
A3 5 YA B3 M B X TR AN i 2, H A B/

TEBE BT ST (1964-) , L, ZMVIPUN R TR . 2 TR ZRAR G IR MO R B A5 B TAF: . E-mail : hhzlks308@ 163. com
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BEHOR A 6] I P 73 A1, R Al A B8 b 5 7 o 26
TR IRAEAR S AR IR X e AT Z A 7
DR AN [ S PRl DX T8 1 17 PR 5 A T i b
AR, 2 2RI A A A N AR R i DR A T AL
ZARG I RHIER AT & R Ol A IR S L 2 E
A EAMAN T A EE N R, HAEE
T SRR R DR st ok SR 2 R R
WO RE , AhAE A B BRIE , MATRAR S M AR
TR TR G A BE R, A BE A B 5 1 A
PR Z AR,

1 ARMIRE M R T4E S

AR o 58 179 35 % 2l R 2 I bl AF 5 ) i A R
Bz — o FITSE G T B e 7 I, X T b XL
AR S R By el BT /R B AE BF 98 (Wind, 19305
Gnesses, 1932) . Thorenaar ( 1930) il ik T — b &
RUFIMEERL . Coster( 1931) WFFE 2L Ml A M FFAE A4 9
Ik, 1932 AEPEATIEAT 4 A1 5577 Hl 1Yl B
TARE | B A — 2 45 (Loekito, Darjadi, 1959) , {H
WA N T A= itk — A E , Esser(1932) | Ei-
dman ( 1934 ) | Beekman ( 1949 ) | Loekito, Darjadi
(1959) 73 5% JLA™ 3L X B Al AR R I8 it AT i wF 5, )
W17 A A Seth, Waheed Khan (1958 ) 4 EJl
JEE R R SR AR Dy T4 22 8 5 Fh 2R Y Seth &
Kaul (1981) X} bR BE— 9B TE . 1957 4F
B A AR 204U P PE RO 25 525 (APFC) 1Y
MR ZH ZUAE B BE JE VU 19 7 1 3 5 Uk 2= 18, 42
TR AR BRI R, B AR ST IR AR X
FFEIRE (1959) , H 92058 A A Al AR B I8 e 9
W E AR, 1960 AR, 2 [ IR AR iR
P&, T 1966 4E 57 T 830 hm® FhAFp T F (K. A.
Kushalappa, 1977) . 1964 4542 = /) FB & 7 [ B
AR R LG (TIC) , T 1974 4F 45 T 48[ 10 4F
(B AR A 2R K TA% (T. Hedegart, 1974 ) , Simatupang
(1964) ,Sanderman %5 A (1966) BF5¢ 1 ENJEJE UL |
ENEE ghif) ZE I B R AR IR A AR A e T
F 1969 4ELICK  BkA FE/PHE MR b 41
RST8] 42 S 58 00 PR UM 78 11 D EIRHAT
X5 (H. Keiding, 1973) ; DL XY K F] 75 S FHE,
I35 16 DNEZK 50 28 5 AT, e
BB 455 (H. Keiding,1977) . BULATE ARk PR
WA RE T AT I35 . Vaclav, Persson (1971)
SIEIE US4 17 NI PN S = 5 R
T. Hedegart (1976 ) &34 15 Al A & P 5 20 AR 57 il it

G

h EAAR Y5 2 R TAER S F 1961 4F,1962
ARG Paly R B SER RN E 5T IR, 1967 ~
1971 4E R 8RR i, 1972 A0 A2 )5 18 1 i 2
G RAL IR T AR, 1974 4E3E32 T P2 MR R
> ( DANIDN/FSC ) $4H iry 1] B B 50 FH 0 A Ao
PEFPT, 1982 AR5 A B K BHE 5 BT H i
R AR BEAT ST " A, 1992 4 S HCH MOl R E
S RIAE A A RO ST A, X PR B A
TR T A 5 DR 9% U5 1 3 A | ISCAE R AF, D i
B, FARIE, T R B AR B E MR A s AR S
U RS | B R — AR X AR LA BB Rl 2R
YLK % R A ST b - T AF — R BB T TAE (JRAR
] K H 5 R R AE, 1988) , iXLEHFSY T
VEC S R G0 , IF | T TR M A A 25 — AR5t
FEARAEREIAR R AOR BB, RS 2 JeAth
AN TR T RF2 s Ak A1 L

2 FEEE R

2.1 FEFEEmAMIRE =S

A T T BT 25 WO A, B T 2 B ) BT R
M, FEE T B MRAE &R 20 A T T 5 By
X3 ANEAGESE I M A IX, BRIV, B B2 YR Kl X ; 4
i) FRE CEREIX G ENEE TR VR X, AP A
A0E R 4 73° ~ 103°, b 4i 9° ~ 25° 36 ( Troup,
1921) . ENEEJEVE AR PRAL TR 4 106° ~123°,
AR 70, JE KRR, R IR T 7 tha ENE B R R
W51 124 i JC B A 59 %€ 18 ( Beekman ,1949) |
RISl A C HAT R AR S ATy — A X
FIOFPIR, M BT 20 & 0 AR R AT A A, AE
B A3 DX, DA 55 198 7 A i 381 0 1) el T A
A A, AR K AR IR R 500 ~5 000 mm |, B
PR R 5 FRRERIG AR 28 28, 2R e W XA A 2Bl 43
MG, 7 TR B oA b, NIRRT T 24K 1 300
m 255 X AL AR L bR R B A
IR A T X KT 5 3R B ) 2 4R R 2R S
F&E 2 A YT AR A TS AR
AN AR S5 A I 52 M B IR K Bl R
“EAFRRTLT

TELTFIZE RSN T, I 20 22 30 4R10HA , 5
Pty i DX A 1F 22 B RAE SO TR R S5 stk
KR T 2R 2R ME A RR, 2R E
PLAFE R K B/ 4F 313 2 FAE A 7K 43 48 21 (- Moisture
index) BRI KIRARKN 5324 3 FPSEALAGFPIRIX , IF:
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Ry T 4R CET” CRE2MA” FRAE
AU S B RS JE T WA HE T 2 FOb AR S 2R
ALOHFRMAHZMENE REREZLEESAK
METOCHE
2.2 =S| HHMIEE RS

AT IFIACH N 5 5 19 22w T ih
S, th i R ek S i A B g R B A 24k
T e bE B Y 5%, 1967 4 75 il i Bl & B A7
A HAN 220 em BRI T (BRI, 1976 ), il
KIEA 3 AF, AW = rE i St —Ff )
TFRIETF 8 NEFK 40 Z AP, X LEA AT IR
Hoor A N Bl b iE 2 A3, i TR R 4%, 3%
B B 3R R /INBE SRR 1% TR B 2 A1 38 ol A7 7 AR S
B 255 5 A B B, B B R R 5 A Ak ) 2 57
W, BN, 2 MR 5 |l 55 A 4 )
P R DR (] % i AELRE 1 FR =2 ok < A AR
X AT A T R T BN iR AR, 4R 32
BREEAN S , <« pent A 1.0 i b 348 BRI, 5L
b R PR A ROR B R 2 R
PERY ELESAR S 1977 AEAE 5 2 P wg T bR 37 15k HY
TORLRIL BARR 1976 A TE PU UGN I8 & B ¢ 2R
SUHHAR™ AR5 B Bl T2 1965 4F N ZE [ 513, &
P 138 k& 10 a A fRMEIK, “ B ) kAR H
22.5 % ,“ LT PR T BEFHR— ELAE i 2 00 kL 35 I
BT AT O, A A SR SE TN, o] Ry e R e i A

2.3 4L 5] R TR R AT

ZLIN T 1985 4FEZ 0 H [ AROIE B} 27 B #y
ML BIFFE RT3 A ] SR T BOCT H “ Al AR B
TR BERERIFTE” TR, 1992 A4k SE S bRl 38 5 5 Al
ARBAE RFFE” IR, @ 10 X7 [ Nl AR 5
Tt DX B IR A FR ol W2 &0 T 51 A = R AR
FPUS AR IE A B A 8T 5, il ek 2 A B UK AR
Gt E T R S o= L YN AN A S P
DU R RS RS i = rg RS T AR TP A
AR XL ER 126 DMATARFPIE (K1), 5 DAN /
FAO T 1971~ 1973 4F W5 S (% BR B UK Fili F 5 %5
/b AELHE N 4 ) 4 A DX R D (46 ) A AR R
SRR 1460 1 hm?, 54t B ERIARAY 49.6 % ),
ST R IRE A T 5.1 hm? RIS AK, I Ky B Tl
TRECE N BT AR, RS AR TP R H R

S BAT 2RSS 5 s e LA, A4
Jait— ek A28 T RSP iR, 24
e, LUTNHAM A R AP R RE TAERUS T AR,
SRS s R A = A 2 T Z0] N BB
AL — A4 2 T ARG B HOR S 12 MR AR
KPP RR AR B E SOl R 100 TRl 5 5 R
o R T ) 4 [ SEATHE)T N . 2013 4 8507,
8602 .8603 6615 8411 8404 4 5 AMHhAL B RhiE AR
19 2 B A MR SN 2 B 25T

F1 OANMAMRKEESENS HHERL
Tab.1 Country distribution of teak provenance collected in Honghe Prefecture A~
ARRE i fa) [ poies] Enje ENpE i Brims I &it
1986 4715 | it B it 22 7 6 0 3 2 1 1 42
1987 4F5 | 2 ) Fh I 8 5 0 1 0 0 1 20 35
1988 4E5| HE G FIIE 15 11 4 5 1 2 0 11 49
At 45 23 10 6 4 4 2 32 126

ZL N 1961 AFEFF 4G 51 Rl A, 1989 4 FF 4 A1
R A Al A, BRI Z0 AT M Al R R B AR 2 5 000
hm?, HA9m] 12 K 4 000 hm?, BB ZEW O 5
A S AR 5 R W AR SIS A,
R AN S PR SR ORGSR K 220, KRB [
SRR A R4, REIE# JF R85 52 I BB A1 5 |
PR, 10~20 a A PUMIAR, AFE 2 AR K &6 1. 20
~1.50 m, JiFE35 1.30~2.20 cm, 5 5= Hb 4 fa) L)
B | T iU 0 [ S e S Je 3 F 22 T BF i B 22

RAEH R, B B o X S R AR KK, AT
WG 126 MHARFER R MIEE LAl 5k 3
AR RIFAL K25 50 ~60 em, BE 40 cm, 23K
H 4hif) s /N K24 30 ~35 em), $E 20 em, 3K
FIERRE s it A PRt AL 5 /Nt B 2 0] &
P B 2R T LT R NS VR B s B O R
R LR S A B R KR e AR R d
LG TR RN SV S NS R 0 E i s o 2N
BB LA i LR ST TRER AR
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Fig.1 Improved Ways and procedures of teak
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Research on Fruiting Characteristics of Three Calotropis gigantea
Populations

YU Guodong', GUO Liang', SU Ning', LUO Antai’, YUAN Lixin*, ZHAO Zhengyun®,
FAN Tianxiang®, ZHANG HUI’, LI Lianfang'
(1 Southwest Forestry University, Kunming 650224, China; 2 Hunan Yunjin Co. Ltd. , Changde Hunan 419503, China;
3 Xinchun Forestry Centre, Dongchuan Yunnan 654100, China)

Abstract ; Fruiting characteristics of three Calotropis gigantea populations were investigated in three Arid
—hot Valley in Dongchuan District, Yuanjiang and Yuanyang County. The results showed that (1) There
were the maximum fruiting yields of individual shrub (IS), unit crown (UC) and single branch (SB) of
the Yuanyang population with 102. 4 fruit/IS, 35. 1 fruit/UC and 34. 6 fruit. /SB, respectively, which
presented significant differences of these three mentioned parameters in the three populations; (2) With-
in the population, aforementioned three parameters also had significant differences; (3) There were line-
ar correlation between the IP fruiting number with fruiting yield of the SB, UC and branching related
characters. Yuanyang was the first optimal region of C. giganiea artificial cultivation; it could greatly
enhance fruiting yield via selecting productive ruit IS acting as breeding materials.

Key words: Calotropis gigantea; population; fruiting characteristic; fruiting yield of individual shrub
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£ N ( Calotropis gigantea ) )44 FEIZ W Wi 7
A ENE, R T 8 EE Rl (Asclepiadaceae ) 1
A, FFLAM AN AR I A 7 R X
REEB (RN T Jobl I K R
TSR SRR 20 25 b A 43 A DB HAEZR I JE L
TP — % AR R AR h e A, A4 f IV
LT MR s B B 2 R A ARk, 2R £
JIAYASE P 6 S5 A BE Y5 N 27 4 45 400l 128 W
BOCHE . ENSxHE MR 25 TR 8 2 Rhs
Qb B AL B B, o o R A g A 1 A O T
WSCEW Fe o AR SCHE iR AR eI AT 3 A4
A S TR RS SRR I IR A 20 BT, 1 AN [ J 1Y)
BESLFEIA], iAW) B R T R LAGS S H FR Y
A DX IR SR AR

1 HARKX B RN

R IX A4S =/ 4 B TR )1 R T BT
T, VA KET N B G FHAE 3 AT 343 X, 024 £
JIHEF A= S A A v A1 A8 DX

ZR)IEAE X A2 T 103°06'059” ~ 103°10'775"E,
26°04'872" ~26°12'425"N  iF4K 1 112~1 248 m, &
BRI, 1@ AR 2 3 1L 2 X R
AR 19.9°C , 2AETCARIN 345 d, 11 H =344 A
JTZE ki 8. 8~128 mm,5~10 J A ZE, K
it 650 ~780 mm, (5 2AFEFEKE T 88%, J& AR 1,
ER LT A

JCVL A A X AR5 N T O 45 & Tt 3 4R
TP X (B H) TR 5, 67T 102°11'481" ~ 102°
15'791"E,23°26" 101" ~ 23°27'698"N, if§ 4k 357 ~ 373
m , 2 BURL I FRO] A A, B XURR ™ HE AR 1 TR
23.7°C AERE TR 2 800 mm , 25 K 2 W Y
3~4 1% AEYEIK Y 80% ~90% T T &, +
AR R e - AL B, pH {E R 5.5 ~
6.9, B IR YE, 5AR NP, = B 4 28 A F Bt
HENTT

JURHIEA XA F 102°35'789” ~ 102°39'826"E,
23°17'320"~23°18'234"N , ik 269 ~423 m, JRZL{H
T, IR 24. 4 °C Y[R B 899. 5 mm, J& P
P ARGHT 2 KR I A, AR 2 HOBRIFTE] 1 770. 2 h 4R
YITCFE 363 d, A AFAHX IR B 85%,5~ 10 H R
T AR R 78% , T Z 00 W, ST RS M i
o VAT XY A Ok £ 4 A B S b ol B R
TENOET

3 MIFGE X B R AT . JC YL AT B ) 28 45 B

TR AL | R i AR O A, AR R Al AR AN L 1
P AR IR AR A

2 FEFHERHELE

T2 7~9 F A= F A rp s b 8], 23 5 $E 4 — 14
A DXAE R — AT RE, 24T 4= A A RO R i A, 98
J& B TR ER A A AR XS 3% R o3 A TR
A DX A A INES SRR (9 b B, 08 MR 45 5 HLAR IS =
3a HYFARRAS 50 Bk (&5 592 0L 3% 8 4 bR W] BE =
50m , B AN [] AN BB ) 5 ) /5 A AR AR A T AR 10 O
D 25 S AEAHOCHR bR, JT R Bk &35 52 8 47 <60 (1Y
%) 60~100( =) .>100~200( —2%) F1=200( —
H) N 4 For e, BAE R Excel A Statistical
Package for the Social Sciences( SPSS) #f4: X 45 48 b5
PEATAE S 280 5 221 Pearson AHIC  Fpk 4 S0 &
SIBCMEAR AT ALE B T 45 S e (LB P 2k
W74

3 ERENH

3.1 BENEISRAESHH
3.1.1 BRREZRR

ZR)N TCILFNTTIH 3 A JE i 1 35 bk 45 52
435k 20.2 .58 3 F 102 4 A/ Bk, B4 i 1R 445 S
K 11.5.21.7 F135.1 /m*, AL S SN 7.6,
21.2 F134. 6 /B (FK 1), Hr ST R 2445 5%
Z RNt /D , JCYL AT BH 8 B 6 iR 45 S B4y
BEARNA 1.9 F1 3.1 4%, HICHAY 3 R ARG AR
RPN RN BN (R 1) o JEREN R A
SRR BB 45 SR 7 22 43 T 45 SR S R I R A e 2 Y
25 (P =3.30E=15<0. 01, P s = 2. 91E - 15<
0.01,P =8 74E-11<0.01) , JE Hf A 15 BRAF i /Y
AN T ARG SR S R A A 44.3% ~61.5% . J&
FF (DRI FE PN BARR (0 25 52 25 5, — 7 TR U A IRV 4R
AFIXSF 452 e P A 2 TR R A K 118 A Y R W 1 ) T2 £
JNIEE S, 55— TR 2 A I I) — Ja B 1) ik 445
Szl e LR R E S HAR AR
A B ST R A SRR R EARR L E

B R BARREE SCR N 4 BB (- 1), K
JIJERERY 50 PRELBRES S5 UL, 5 100% ;71T
TR & A 4 A I 25 525 9, TV LA =l
PULE R 3, 4 5 68% Fl 22% , — % 1 4y I 5
29%F1 8% ; JLIHMI L — g fl = Ji £ 359 /5 34% ,—
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Tab.1 Descriptive statistics of populations fruiting traits
e ] o Frife - . s A o . —-— CV ]
bR X Ty g OB OB AeiEZE W BoME O ROR(E SRR URIER /% Y L
HRRZE IR | 20.2 1.93 16.0 4 13. 67 49 2 51 1010 50 67.7 1.0
AGOER /3D ey
JEIL 58.3 6.73 45.5 29 47.59 307 12 319 2917 50 81.6 2.9
JElH 102.4 8.45 88.5 46 59.75 255 13 268 5120 50 58.3 5.1
NI SE R 11.5 1.00 9.8 20 7.08 32 2 34 575 50 61.5 1.0
AN e ol
/e m) JCIT. 21.7 1.36 20.2 - 9.63 47 5 51 1087 50 44.3 1.9
JulH 35.1 2. 66 32.4 40 18.77 84 7 91 1755 50 53.5 3.1
LN S3 oy | 7.6 0.65 6.6 2 4.59 21 1 23 382 50 60.2 1.0
ACOEE: 2
JEIT. 21.2 3.23 16.2 14 22.82 156 4 160 1059 50 107.7 2.8
JulH 34.6 3.02 28.5 11 21.38 107 7 114 1728 50 61.9 4.5
120 K2 BENSHEREFIRET
o <60 0 60~100 . . . .
§ 100 9 100200 @ 200 Tab.2 Branching and flowering traits of the populations
= N
E SRR ViR IR ER SRR
% 60 R 4G TR D EVAIC S ) /mm /m
ﬁ; 0 T oCv cv cv cv
‘Q\: 5 MZ A A 2 A
20 | gE% /% i /% ) /% T /%
[
0 TTT KA RN AN 2.9 0.39 16.8 0.52 54.87 0.41 2.39 0.15
PRl TEIT JEHA -
_— JEIL 3.2 0.49 29.3 0.36 48.31 0.30 2.49 0.21
JE
JEPH 3.1 0.38 28.2 0.17 53.04 0.23 2.61 0.19

E1 3NERHAKELESRLILE]
Fig. 1 Fruiting grades of individual plants for three

populations
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XT3 AN SR o ke B HIF A P31 AR 5 R AR
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B — G AR S AR Sl K Je TR B — )
IRCE(3. 2 BL) HARAERN (29.3 Zp) B, H—9
OIREEL  — BB AR S ALK Je B R B B —
AR (2. 61 m) i HAth 2 AR BERY %R BE 4
FERRIAE SRR /IN( R 2) o BTG BH JE I Y 9 434 B
HIFACFAEAS A 2 A B RER /N, SEBENSS
S A [R]  JE AR A SRR A Bt A W 2 25 R
(P=5.01E-13<0.01) ,
3.2 BEFEEIMAEIERNEXSH

YT 3 AR BRI ALES SEA B bR A R Y

5,000 3 A TR ABE AT ST ) SRR A i S —
PR PRI EL ARSI R EAR
GO AR A T W 235 S H 22 [H] Y Pearson #H G 43
Mr(#3).

3P, R AR, S 5 B AR IR Y
FHOCIR A2, Hh RN bk 45 i 5 — 91
ROE  SAASAEER PR AE e — G B A e
W &E S 2 [Al A 2 A 9 (P = 4. 31E- 18 ~ 0. 004 <
0.01) , BLHHIZJE BE () SR 25 S i R EZ R £
WS NN Ey AN B s AR SIN 5% S i € 2t
SN 5 TOVL A SRR GS S W B T BRA 45 S — )
IR EAR RN G 53 B J RN A7 TR AR 45 55
(P=3.36E-13<0. 01) ; 7T FH 1) FARR 45 5 5 A 5k 3%
M5 — o RO AR SE SE | — G R A T
HZE SR AR S (P=7. TIE-24~<0.01) , 5— 9004
HAREEME(P=0.014<0.05) , 3 PIEREREER
Gl SR 44 5 — 2 AR 4 2 R A — R A KA
M TEAROC U — o R 45 5
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Tab.3 Pearson correlation analyses

— R HRAEEL BRSSO, MR SRk DRSS S
JERE %A 2GR/ SNVIC N - SV R /(em, /(m, /(A w7
X,) X,) X;) X,) Xs) X¢)

H R 0.371"" 0.442%" 0.761** 0. 106 0.401"" 0.888" "
- p 0. 004 0. 001 6. 82E-11 0.231 0. 002 4.31E-18

JGIT. fﬁeﬁ;f R 0. 224 -0. 039 0.814** 0.457* " 0.585%* 0.811""
p 0. 059 0. 394 3.36E-13 4.29 E-4  4.11E-06 4.93E-13

JCHA R 0.489" " 0. 098 0.730** 0.310* 0.369"* 0.937**
p 1.59 E-4 0. 249 9.01E-10 0.014 0. 004 7. 71E-24

x4 BREXESHEXIERMLEEE

Tab.4 Linear models between individual fruiting number and other relevant parameters

Hi X R R? JH# R P AT

A 0. 960 0.921 0.914 3. 17E-24 Y=1.02X¢+8. 19X5+3. 35X, +1. 04X, -28. 71

JEIT 0.971 0. 942 0.937 2.76E-27 Y=1.39X;+11. 61X, +1. 57X, +0. 41X, -62. 20
JGBA 0. 985 0.970 0. 967 1. 13E-33 Y =1.49X,+9. 01X, +19. 87X, +1. 26X,-78. 23

Yo B RS S | R, R —
POy R R BARR , AT 4R R 2R A N SRR 2 S i Ut
A6 AR JERE AR S 52 5 BRI B0 i 2 b 52 1F
FHSG, R R AR T AL A 22 | PR 25 50
2, A ARG B T A B AT i 7 AR AR Y B
I AR FRARZ, S 5 A BRSO AR OGP  7EIRESS
S AT R A5 SR PG R BRI
3.3 BHRELENEERT

R BRLAR 45 5 0 55 A MR | A T R B5ORN H
{7 TR ZE 52 5 B9 Pearson AH /0 #r4h R, 0 5l 6 &
BEHEAT R SS SC i 5 AR R Y e AL (3R 3)

TR SR, 3 AW RP>R,,P=
1. 13E-33~3. 17E-24<0. 01 (& 4) , {3 W 7] 3 3 43
REPEAR S FE AR 0000 45 £ I A RR 25 S0 i, 3 AR
B 5 B2 N Y = 102X, + 8. 19X + 3.35X, +
1.04X,-28.71.Y = 1.39X, + 11. 61X, + 1. 57X, +
0.41X,-62.20 F1 Y = 1.49X, +9. 01X, +19. 87X, +
1. 26X, -78. 23, BUAR 11 (%) B AR 45 S f5 ] s ok 407 T
U IR S S i | — B PSS I B — A
KA T HUI , SOV AN G BH A 50 107 F 2057 1 AR el e, —
ooy R E B EE S I — G o R AR AT T A
ReaE st . LG T AR A AR AL L 1 B STV A ST
JEREB I, TS AR N AR 22 580K

4 &k

R4 ) DG MG H 3 A JE e A 45 90 4%
PRI A 3 AT 5 5L, % HL B 1] R0 s P |9 445 S
PESEAT AT 22 R4

1) Hkkgs s m o H e &, JTBILIIIR 2, R
/b s TV AN G BH A SRR 45 52 =200 A~ 19 49 90 o
50 BREY 2% 1 8% , Z: I B FRAR 45 523 /0 F 60 1>,
B IEBEN 2L s e, BURR 45 S B AR R R BURCR
P, T BH R A A TR 3G B e DXk, () Ao 38 o 45 50 o
KO R RRIET , TR Hb PR IR S0 7= &

2) ) JCYL A TG BH 3 A J 3 [a] %) PRk 45 52
i PARAE R A GG S S PR e R 4G S R A Y A
FEFRIG 25 540 03 TE PR 3 AN JE B &5 SE RN o0 B
TE2E 55K

3) A& R R RS S 5 B IR R G
S BN e I 245 S i A s 2 I 35 Y TE AH G [H]
X e FE bR 5 Rk 45 S0 2 (R R A O, HLR
FRE R AR 4005 2t T R AN R [R) , 2 B J 5 () 245 S
TIERAZS,
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Tree Species Selection for Rocky Desertification Control
in Shavian County

HE Shuli

(Forest Resource Management Station of Shidian County, Shidian Yunnan 678200, China)

Abstract: The paper elaborates requirements and principles of tree species selection for rocky desertifica-
tion control in Shidian County. According to biological characteristics of walnuts, and the situations of
seedlings supply, planting techniques, management and protection of new forest land etc. , walnut is se-
lected as afforestation tree species. Agro-forestry models used for rocky desertification control, could a-
chieve a higher survival rate of afforestation, ecological and economic benefits.

Key words: rocky desertification control; afforestation tree species selection; walnut; Shidian County
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T RRR MR | ARG R 25 K, i B I AR AR ER O B
BB TR SRR, AEIR 17.0C, B
BHH)¥E 9. 6°C & H (6 H) ¥ 22. 1C,
e I 33.0°C, M IR IR - 3.2°C, 4F B R A
1003. 1 mm, F¥Z& K& & 1780.6 mm, A Xt &
75% , = 10°C I 4E IR 5 617. 6 °C, 4E ¥ H TR ja]
2 189.1 h, KF 10 mm [ H 32.8 d, &4FJo 55 1
315 d,

2 ARtk

2011 A5 U W i 2R« 4 Lo VB A DU 5T B
2086 1>, /NPE 3 659 />, A3 Ak e I X e G T AR
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Ecological Restoration Measures on Resettlement Land in
Water Source Area of Songhuaba Reservoir

LI Hongbin, LIU Lifang, SU Yalin

( Kunming Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650200, China)

Abstract; The decline of Songhuaba reservoir water quality was mainly due to the untreated sewage from
production and living of villages. Based on the survey results of resettlement land ecological restoration,
ecological environmental protection and restoration measures on resettlement land ecological restoration,
water and soil conservation forest afforestation and protection forest construction have been put forward.

Key words: ecological restoration; ecological environment protection; Songhuaba water source protected

areas; resettlement land
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Research on Intelligent Monitoring Platform Construction
of Xinjiang Natural Forest Resource Protection Project

LI Yi', XIAO Zhongqi*, JIN Long'
(1. Xinjiang Institute of Forestry Planning and Design, Urumchi 830049, China;
2. Natural Forest Protection Project and Industry Office, Xinjiang Forestry Department, Urumchi 830000, China)

Abstract: Based on the mobile communications technology, geographic information technology and video
surveillance technique, the intelligent monitoring platform of Xinjiang natural forest resource protection
project is constructed, which realized the comprehensive monitoring and management of natural forest re-
sources, and strengthened the monitoring efforts of personnel patrol and patrol events. The paper intro-
duces the key technique of video monitoring technique, mobile GIS technique, intelligence mobile com-
munication and so on. The overall framework design of the platform is also described in this paper, inclu-
ding main functions of video surveillance management subsystem design, smart mobile patrolling subsys-
tem of the natural forest protection project and protection patrol management subsystem of natural forest
resources.

Key words: intelligentize monitoring; video surveillance; mobile GIS technology; intelligent mobile

communications ; patrol management; natural forest protection project
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Main Achievements and Experiences of the First Phase Construction of
Natural Forest Protection Project in Yongsheng County

SHI Fenhua
( Yongsheng County Forestry Bureau, Yongsheng, Yunnan 674200, China)

Abstract: The paper introduces the status of forest fire control, pests and disease, ecological diversity,
non-commercial forest construction etc. in nature forest protection project of Yongsheng County. The a-
nalysis of implementation efficiency of natural forest protection project in Yongsheng County over the last
13 years concludes that the forest coverage rate is greatly increased, ecological status and economic socie-
ty are significantly changed, forest resources is restorative enhanced, ecological benefit, social benefit
and economic benefit are remarkable. Issues e. g. contradiction of forest and graze, contradiction of eco-
nomic benefit and ecological benefit, undercapitalized construction of non-commercial forest, poor living
conditions for company and workers and so on, have been carried out. Corresponding countermeasures
have been put forward.

Key words: first phase of natural forest protection project; efficiency assessment; non-commercial con-

struction; Yongsheng County
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Abstract: Using methods of field monitoring, data collecting, and village interview etc, the status of
number and distribution of Elephas maximus in Simao region have been analyzed since 1996. The results
showed that the number of Elephas maximus in Simao was gradually increased, the activity scope continu-
ously expanding. The human-elephant conflict surrounding resident’ s area resulted in a greater loss.
Favorable and unfavorable factors of the survival environment for Elephas maximus were analyzed, Protec-
tion and management recommendations were proposed to delimit protection area, strengthen conservation
propaganda and law enforcement, improve conservation and monitoring information system, adjust indus-
trial structure etc.
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Research on Kunming Forestry Science and Technology Extension
Innovation Incentive System Status and Countermeasures

YANG yunli', MA Jun', XU Lihua®, XIE Hong'

(1. Forestry Science and Technology Extension Station of Kunming, Kunming 650000, China;
2. Forestry Bureau of Kunming, Kunming 650223, China)

Abstract : Forestry science and technology promotion talents are entrusted with the responsibility of taking
new technology achievements to forestry basic level, translating into practical productive forces, and ulti-
mately providing the necessary technical support for forestry development. The existing problems in Kun-
ming forestry science and technology extension innovation incentive system have been analyzed in this pa-
per, such as imperfect organizations of basic level, irrational talents structure, instability of talent team,
weak innovation ability, imperfect talent training mechanism and imperfect evaluation system. Thereby,
from aspects of rationalize the system, personnel training, career development, performance evaluation,
policy incentives, innovation culture and environmental protection and so on, countermeasures and sug-
gestions on forestry science and technology promotion talents enthusiasm for innovation are put forward in
this paper.

Key words: forestry science and technology extension; innovation incentives system; talents resources;

performance evaluation; Kunming City
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Implementation of Public Bidding and Tendering System in
Forestation Project of Guangdong
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(1. Guangdong Forest Inventory and Planning Institute, Guangzhou 510520, China;
2. Guangdong Forest Resource Management Station, Guangzhou 510173, China;
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Abstract: The general situation of Guangdong forestation project was reviewed, and the forestry industry
and forestation project characteristic, the current main reason of low afforestation quality and poor com-
prehensive effect also have been analyzed. The implementation of public bidding and tendering system
will help to improve capital usage efficiency, upgrade the level of operating and management, form justice
and equity order of competition. Suggestions and strategies for the implementation of bidding system in
Guangdong forestation project was put forward.

Key words: forestation project; public bidding and tendering system; forestation quality; capital usage

efficiency ; Guangdong Province
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Development Situation and Reform Countermeasures
on Shuangbai State—owned Forest Farm

YANG Dingyou
(Forestry Bureau of Shuangbai County, Shuangbai Yunnan 675100, China)

Abstract: Shuangbai is rich in forest resources, the development of forestry has a unique advantage,
eight state-owned forest is the main force in the forestry construction, but with the changing of times and
social progress, the current state-owned forest farm management system is incompatible with operational
mechanism of modern forestry development, for example “big resources, small industry” phenomenon is
prominent. The article describes the history and development of state-owned forest status quo, analyzes
the development obstacles. Deepening reform countermeasures such as changing the system, strengthe-
ning the functions; improving the mechanism, releasing energy, adjusting structure, improving efficien-
cy; expanding financing channels, increasing investment; strengthening science and technology, has
been proposed.

Key words: state-owned forest farm; management system; operating mechanism; reform countermeas-

ures; Shuangbai County
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PR B SE IH B3 B S5 bk ) 2 Al Bt i e 1 51 A
AR BT R 22 A B AR R, I B 1) L H i
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AEFA BB
(LEBERETLEZRAERARPRRLEER BT 2R, =% B 679100;
LHFERFEBAEDFRAR R EEDRAEALAELLE, =8 W 650201)

WE A EAAES ZFF TAAMENK R S 2, A —F FRASTHESET LK
B AR BT R AR RS S ARG G SN AE R A RKRILE
MF— 27X T ERT AT ERBER AA TRIEAKRES 2L BRI ALK
RS
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HE S .S792.23;5723. 13;X171. 4 XHEEFRIRAD. A XEHS:1671-3168(2015)01-0138-04

Seedling Cultivation Techniques of Lindera communis and
Forest Restoration Test

YU Xinlin', LU Yang®
(1. Tengchong Branch of Gaoligongshan National Nature Reserve Baoshan Management Bureau, Tengchong
Yunnan 679100, China; 2. Key laboratory of Biotechnology and Resource Plants, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650201, China)

Abstract: Lindera communis is an excellent native tree species with ecological, economic and cultural
values. In order to further understand the seedling cultivation and afforestation techniques of Lindera com-
munis in Gaoligong Mountain areas, experiments on seed storage, substrate selecting, seedling growth
monitoring, field survival rate and sapling growth monitoring were carried out systematically. The results
provide technical guidance for the use of L. communis in afforestation, which to the benefit of degraded
forest ecosystems restoration and local community’ s long—term sustainable development.

Key words: Lindera communis ; forest restoration; seedling cultivation techniques; indigenous tree species

B W8 ( Lindera communis Hemsley ) J& fi £l SRyl B A B S T Y TR AT S A ] Y R R
( Lauraceae ) LIS U ( Lindera Thunberg) B 2% P HARRH A B R B R TR A R
REUNEARIEY)  EFRE R ANEIR LRSS &M b S R T 5 O 7 VR B R A A 251
PERARERE IR 2 OB A M2 Fe i R 26 TR TG Y | 2 Bt 1 bl pk
R AR T SR AT L S0% DL b AT ki 7 R e TR A T g R

s B 2014-12-31.

EETIE A AR 0 AR W55 B i B BT L0 SR DR X M oh A BT IR A B R 001 F 9, R A ABb L & m E I (45
31270524) %2 Bf .

EEE N AHR(1972-) 5B, M L, TARRIM . EZATE ARG FZRAREE & 07 i AYBEST
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ERERIE "R (P2 MRS RHMHIR) £
B FTAY), B A A S AR
XN B BRI ST R, A i AR LU A2 AR AR BAT B 4
AR5 AT L e R 75 K IR A D RE , Al e BT i A 25
M550 o AU S48 A AR B e SR L b
ARMRIEVE R MO0 RSB W Rl XA B ko A 2
TERY

Rz oA T3 YR A X, TR S A
A o3 A, R 22 Ab T B AR AR S Horb DUIS vh B i
2, TERBE T B v B e RAL SR A
IR ok B A A AD , TR SEhIVEIE 2, Je B
A HR T B R SRR AR A5 10 I, ik 242 e
GEITESE T T R AR Y AR A T X AR
PRAY AR, KA i R B S AR S e, 1l
A5 R 1) AR U R B A AR
HAEE T A FUHRIN RN L 2L
A FEIRAE B b i RO (R R R
A TR A Rk Ae . H RS o DX A T
MK Z & VATEAZ (Taiwania cryptomerioides ) F14Z A
( Cunninghamia lanceolata)) i 3= FEF I 4l ] oA
RIS Tovkil A RS AR B Z R K,
AL 590 TC 12 AR A figh R At B X SR AR PR 194 ok 8 S A )
Y A DX T R R R A ) 2 R A
PRI IR V2R R Z R & LR Rl B
R AR AR O F RN R R S
ZR R R 7SR M A i L AR A A Y
I E

H AT N 2T 1 A MR & R AR SR I |
) —Si LB T . £ X583 K EFIER 2 E ) i
A E W EARIEAT TR WS HO = e
M EF R E BRI T TR Y NS
KRR T et Fh A3 RER R R
T A AT BRAE D T, A B A
Xof i R 0 o 2E LS R G AT UL AR A B G
FAHI AR BEAT TR BR K o A i
WY AR AR EAT TR, R AR K B
W G g~ A R R ST SRy itk —
W RGE IRAHAT S R B HORZOE 1 AR, B
A—ERHETRE L,

WFFE R RRAE 2 B T 1L G A RO DX
Jay 7 A FR A4 B I EA T BIETE A R R AR DTl K
A 0 M DX R 8 N TR AL & v AR A AT

BRI IR A S R G RRE S EE AW
ZHAER I A E ST,

1 #B57E

1.1 K58 =

B S T = 2 DT L B R A SRR X e
3 Jey H A B T AR G e S B R RS
AL R0, 10 HER4FE 4 A h+3,5~10 A
KEIZE, AERER A 1500 mm, AE B0 R 15°C, 1)
Ui ¢ fei Tk PR 32°C, W i e AR I A =3 C, A 7R R
110 d,
1.2 K H#Y

PR T vh B HE & 196 WA TBORN Fa B AT R
NSRRI, e AR K AEeH: 25 90 RE 1 R AT
HOH S RHE S R AR, 10 A FRIE 11 A &
A, RIS B LT RS MK 4~5 d, HF R
IR e VR T RS A REROR M 1 h(JBERR) , 1K
Yo, 38 AL B A
1.3 REH*E
1.3.1 M@ AE

3 T OB R TR R TR A4S DY
TR 8 03 AU 30 2 P O

MR UPIC I K 785 TR R 7 B IR S
AT R 25 1 R I8, 3R AU A B AR
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T3 100 d J& , A6 AR R A5 44 T 2047 Pl 5 8 &
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AR W45 1 T AT 5, B — PO R L 4
ANEE,BAER F 100 KA, X2 B vk
IRhF i K 4 R UEAT RS, HER 2 RO TR
FESt .
1.3.2 BEERKRK

K 4 PSR AL B AT B 1A, 3R . O
YRR B QM EFE W AR, @I+, 4 F
50% A Ll 3+ 48% H .0 RN 2% B S BE R ES , 4 7
A3 e FH R 7 25 METX A B (DTR A 2R 5, 3%
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4 FEERT R R R 2%
1.3.3 ERKEERKNE

X R 1 60 B/ BT B LSS,
JEABAEHT 6 d WEE— U, BHEHEE FRA%)5 10 d L%
— IR, IC DI R AR R AR,
1.3.4 FMFERRERRR

TE AR R T i BT LR DR i B i) bR Al
il AR AT 1Y 22 o XN 3 AR DA Bl BR ( Preridium
revolutum) 2525 % ( Ageratina adenophora ) Fl H 3
(Imperata cylindrica) SR AEVER Ay 32, FIAEATH
AREEHE, BRI B FEARATIE N 2 mx 1.5 m 270,42
TR N 40 cmx40 emx40 em , [7] I i A FEAE 320
R FHAE ZE R Rk 52 75 ks, BEAIL IR AS A b A7 2L A 31
1 ( Machilus rufipes ) . = & ffi % ( Lindera thomsonii
var. thomsonii) B4 W75 % ( Michelia doltsopa ) | WK K%
( Quercus acutissima ) . P4 i HE ( Betula alnoides) FIZL
AAr ( Schima wallichii) 55 20 1~ % W FP, 1 MR
Ko AL 3 666 m?, B A 3 360 Bk/hm*, il
FEJSHT 3 4 SRR P E & 2L, A8 ek it |
BRFC AN R B P AR TS N T, X4
W AT S5 i AR R i Sk AE Y 2 AR
PR NEOL, 565 1 ARRE H W —ik, LAUG & 3 4 H M
—
1.4 HEES1R

Toh 37 [ ¢ 24 38 = b7 10 W 2R A I 3t
T FRLEIx 1009 , A4 R G 38 = FF HU A b 3000 #R K/
FE A P AR K< 1009% , SEI0 K06 R A R
P

2 BRESH

2.1 AEWHEAEE EIRE

AR 2 B R IR 25 1 o | (5 Ah 7
FEFPG , YR T 46 d J5 T A I, 92 d 5 i 4
H TR 66 d J5 IR LA HITHT, 100 d J5 T 4G
Yl & ZE 0L R 1, 838 TS B R R
S K ZEFRLN 36. 3% , BV IR R 52 k& 2F
RAHK 52.3%, ~HBEL KRB ERALE (p >
0.05) (F= 1), {HiExd & ZERT ] 0 HLE , YR VD Ik b
3 TR T R SF LR
2.2 AEEREEIRE

AN e 4 SR R I, AN ) L T A T
Tl I & 2R R ol 3 25 % (p=0.233>0.05) ,
B R 38.0%, IR A £ A 32.0% (%
2 ) ofH NI A T R AT R 22 5 T I B, v g

F1 ARMEAETHBELFE

Tab.1 Seed germination rate under seed storage treatments

SEHIE £

4N TEWGIRZER/ %

e L
T 38.0  31.0 340 42.0 36.3x4.8  0.065
YR 57.0  56.0  35.0 61.0 52.3x11.7
=2 FAEERTHMFEFE
Tab.2 Seed germination rate with different substrates
4 N E 0 KR % T«
B brifii2:
R1 R2 R3 R4 /%
Bt 42.0 31.0 35.0 44.0  38.06.1
MR 35.0 39.0 4.0 3.0 36.8+4.8
Ll 33.0 37.0 31.0 33.0  33.5%2.5
RE+ 31.0 35.0 28.0 34.0  32.0£3.2
BLO T E B AR,

2.3 KL

T 2005 4F 12 H 27 HH#EFP,2006 42 H 21 H
TG H T, 2006 4F 4 A 29 H&4E,2006 4F 8 A 3 H
AR, e AT 61 AR I

NREE R B, A i A &0y 1 0 A R R A
50 d Ja ] MR 5 FRds, RS, 2 10d 224
WEAERK, 132 d BN SN 14.5 em, 20T
1) e B 5 AR B ) =2 B S AR AR DG G R (KT 1), 150
d B, S A SRR 19,9 em, PSR
1.1 mm,
2.4 HFEEESERKER

TR R A, M 2 a IS4 TS RN
91. 8%, J5 WA KT B (HFPHE T 8 a 5 2Ty f2
FERANIR 67.2% (% 3) , WARFEIGIT S a INZh
1) e B R AR A KA LR B, BIRE S ~F4F I 2 R A
R G, 5 2 AP AR K (K 2 Bl
3) o HIRTEIR | AR A K 5 A A ] 22 ] 2 AR A
KK FR, M 2 FJa it - & BN 76. 1 em,
SEXIHIAE N 1.0 em, FRAH S 475 D0 0 SF 24 5
iAE] 173.9 em P HBAR IR B 3.1 cm, #50 A M
FARRIF IR TFAESS 5C , i ASS L4, 2014 4F 5 H
L S 1 55 E SIS 3 348.7 em, AR K 8.8
cm, P RE0E R 300. 8 cm ; FF A9 A KR R 4
FEA BT T AT B 2 B R R e O AR
1, BRTAE THIRE B
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Fig.1 Growth curve of seedling height

R3 iE2a5aM8a FHMNTFEER, FHMSTER
Tab.3 Seedling survival rate, mean tree height and mean

ground diameter after 2, 5 and 8 years.

b , s CFYIMAR
o FRIRE R BRebRE i
Eaniinglal} FrifE 2=

V2 /% /em

/cm

2008 4£ 9 A 56 91.8 76.1+23.7 1.0£0.3
2011 4E 6 A 44 72.1 173.9+64.9 3.1x1.0
2014 45 A 41 67.2  348.7+159.4  8.8£2.9

3 Fig5itie

TR VDI 80 Bl 17 38 & 28 T Bl e
IF L TR R 2R AR A A A P
JEFERG VD I e — R R Bk By
X, Hi, FHHF A 10~ 11 ARELRPIG, K
LR, AR BB A, AT R BUR U IR O vk A
TR OR R = B A i 7, 46 o R 2RI a) 4 8 %
R, RIFE X TR BT ARSI ECE
PONE RCR MG SRS 7% 08, AR B+
YERB AT, (A0 P AN SE 0N 9 R 2R R
IBAR, A — R 5T . 4 0y S AR K
[E) 22 B AR A 556 22, Al 19000 & A% 4 A2 AN
R A = A ARl A R 4l v R R ]
iK91. 8% , Ja WG (R A R AT 1K 5)67. 2% , R I
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Fig.2 Growth curve of sapling height
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Fig. 3 Growth curve of sapling ground diameter
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Fa&, EX
(WAL E, =8 W& 657000)

FEE 2008 4, /20818 7 83 8 X b 7] 4L a4 LA R AR AR 3 ANBEAY R R R B B AL 4T T
IR, 2012 55 AXTAE IR Y & WBRRIBHAT N, L RIAA, BB 4 a 2B KRG
KA REHwm 2R AR R EE,

KRR A W R K AL R AR kR

SERFRIREE A

%
%

hE 52 E.8725.4,58727.2,;5723. 13 XEHS:1671-3168(2015)01-0142-05

Effects of Different Soil Preparation Specifications on Seedling Growth of
Pinus armandi and Others

LUO Qianzhi, WANG Xinglin
(Zhaoyang District Forestry Bureau, Zhaotong Yunnan657000, China)

Abstract: In 2008, afforestation trial on Pinus armandii, Robinia pseudoacacia, Quercus acutissima un-
der different soil preparation specifications was carried out in Beizha Township, Zhaoyang District. The a-
nalysis of seedling height and diameter according to a survey data conducted in May 2012 concluded that
site preparation specifications had a significant effect on the high growth of 4 year old seedlings, but no
significant effect on diameter growth.

Key words: soil preparation specifications; seedling growth; Pinus armandii; Robinia pseudoacacia;

Quercus acutissima

HEF B DAL At a5 A 7= St 1 R TR - 1
PRI A AR TR TR T AR T AR S
Tt AR, AR BT R BEA TR T, 3
RER) SN BIAEL - S HR R AN [ R AR o i A AR
AR FZ IR, T 2008 4F 7R AR 5 A E R AR
P RIBE JRRAR 3 Bl 4P bk T2 2 AR A 4 />l i
PRI, RIS [R5 3t AR HEAT AR, 2012 4F 5 A
AT v R AR R T A 4 SR A AR R AT 5 22
SIMTAL R AT A MR B S

WFRm B HE.2014-11-10;1&E HH# . 2014-12-11.

1 X TTERH

1.1 iXIG bk B SRR

4 AR Hl A543 9 1 A b ) BRI TR B E R
J7 NI R AT =K% (A A B LCLUD R
W) R 2 110~2 400 m, J& Fg IR 2 XU 4F H
HEIHIE] 1 .899. 7 h, AF¥RR 11.6°C i/ H (8 A)
¥R 19.8°C R H (1 A) il 2. 0°C, T H 1 221
d,AEPRERN I 738. 6 mm, IR H IR 16 ~ 250, 115
FAEHE TR R 40~ 60 em, A S A B

EEBM  FHE(1971-) 0, B E A, BTN . NS EREbk Bl SR e T4
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0.5 hm® 0.6 hm® 0.4 hm® 0.5 hm®, JFH1 25 R B
ML
1.2 RIa A

AT HH, T a AR, 1 a ZERRBRE . AR
I 3 A TE R Fh A HE L M AR AR Y, 22 SRR
TBR o
1.3 iR H*

BRATHE 2 mx2 m, AR ] 2008 4F 8 H F4],
HEAE S BRAEREMEAHR] . SRAH 30 emx30 emx25 cm
30 em%30 ¢cm%x30 cm 30 cmX30 ecm%35 e¢cm 30 cmX
30 cmx40 cm 4 FPEEHLFIAS AW R4 4 b 3
AP 12 A H e, AN [ 3 R RS 1 R T BE AL
XA anlE 1 iR,

4 A S 2.0 hm? , FHET 6 000 £k, HF—H)
e A 10 A 2 B AR A — D b PR, A IS B
B AMEAEMTET . 2012 45 5 A | Hess i As A
7], FE B — B i B ATL A B S Bk B AR, I8 25 R 5 R M
T F BT o3k v RN AR L B AS | FH 5 22 50 H PR
b AR AN R0 B A 1 A A DL AR A TR R ), X 22
S 0 E R ) HE T 2 HE L

2 KEERENH

2.1 AEEMMET AR E LKA RN

ARV EE HRRAS X 4 a AEAR LA RIRE R 4 AR
AR KR IE LT
2.1.1 WELREERKIN

AN ()3 b RS XA LA v A A B s e L] A 45
R 1.2 PR,

:OAOOOADOD ™ o
. = T > T
FOAOOOADQ i TSR
- . O*Xﬂhiﬁi‘fﬁ*?‘]%cm 2 & (h
tOALOOALIG Y Ly=Y 3 X-C (Jih ¢ HiEiEsL, c=
FOAOOOADOQ i A e &
- . 5889°
: O A D Q O A D Q s L s = =433504.01)
: . 4%20
S cemmnssemsassmsnsconansnnad r (O K0
=451607-433504. 01 =18102. 99
S Tiz 1 2 2 2
E1 FEVXAIREET Ly= 21 —=C= 20 = (1295° + 13927 + 1562° +
i=l m
Fig.1 Randomized block design
8 & 1640°) —433504. 01 =3702. 64
F1 AEEHMIAEELRYR(4a%)ES
Tab.1 Saplings (4 year) height of Pinus armandii in different land preparation cm
i A B C D 1,=3x, X,
f=
25 em 64,53,84,52,96 58,77,90,93,46 49,61,60,49,63 52,60,74,62,52 1295 64.75
30 c¢m 69,78,88,66,53 96,68,78,49,98 62,68,66,57,73 65,83,50,60,65 1392 69. 60
35cem 93,64,59,72,92 77,66,77,91,85 67,78,86,87,73 62,96,70,80,87 1562 78.10
40 cm 86,84,66,103,99 67,118,54,84,82 80,78,74,77,84 81,70,94,76,83 1640 82.00
FR2 FESW(FELR)
Tab.2 Variance analysis ( Pinus armandii)
A 2R A RS il Ji % F F,
Ly
2 7] f£=3 Ly =3702. 64 s :fl: 1234.21
1
s2
4lp f>=176 Ly, =14400. 35 F=""=6.51 Fyo(3,76)=4.06
S
Ly, "
o fu=T9 Ly =18102.99 5%, =—"=189. 48

f

F>Fy 0(3,76) , 2% 2%,
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Ly, =Ly ~Ly =18102. 99-3702. 64= 14400. 35 r=$7=5119
VR .
: TR 22,
f§\=n—1=79,f|m=fl=a—1=3,fm=f2=a(m— ™
1)=176 Ly=Y 2X;-C (Juh ¢ e iEs, c=—
A SRR B 55 5 I 4B T 4 R b - : o
FRAK (], AR LA AP35 25 S5 0 2 s i 2 L =ZEEﬂW$LM)

EEATH1,40 em IR 25 em IR Z 6] 2% 5 02, B
¥R 40 em XFHE LA P AR B AR K e K
2.1.2 MRESE KN

A T A e A XoF SRR v A A 1% 5 e ) s 45 SR 4
#3 KAPIR,

=339066-327552. 01 =11513. 99
o T 1
Ly== Z——c=%= (10882 + 12602 + 12902 +

i=1'm

14812) -327552. 01 =3888. 24

K3 TREBHMERIRSNE (42 %) HB

Tab.3 Saplings (4 year) height of Robinia pseuacada in different land preparation cm
LS A B c D T, :i]x[/. X,
=
25 em 44.,70,74,60,42 55,39,56,46,42 43,60,51,55,74 52,49,57,66,53 1088 54.40
30 ¢cm 62,56,71,73,51 74,49,66,50,80 47,51,62,70,64 54,72,71,77,60 1260 63. 00
35 cm 63,60,55,71,64 70,64,68,73,65 69,55,63,64,59 61,70,68,61,67 1290 64. 50
40 cm 70,64,80,73,70 86,65,76,67,64 75,60,80,91,76 76,62,92,80,83 1481 74.05
R4 FTESW(RIER)
Tab.4 Variance analysis ( Robinia pseuacada)
A 22 YR A B2 Ji % F F,
L'n
4] £i=3 Ly =3888. 24 82, :rl: 1296. 08
1 Sz
4y f=76 Ly =7625.75 F="=12.92 Fo0(3,76)=4.06
St
. Ly
Je) fu=179 Ly =11513.99 S% = =100.34

2

F>F 0,(3,76) , 2% 2%,

Ly=Ly-L;;=11513.99-3888.24=7625.75

TR A

Su=n=1=79 fiy=fi=a-1=3 fy=f,=a(m—

1)=176

MR AR 5 R Sy A Al A L 4 Rl R
WUAR ], SRR A8 - o ) o 22 e .35 5 i 22 LU
GIE:i! ,40 cm %5 25¢m % ,40 cm W5 30 em B2 [H
25 R M HAE R 40 em X HIAR K B AR K
i e K o
2.1.3 SERGEERKZIME

A ] et RS T JRRASR: e A= 1 )5 i ) 45 R A
5K 6 PR,

T=_§a',lTi=4784

AR AR 5 R Ky A il A L 4 Rl R
WUAR 5], JRATR 2 AR - e ) o 22 e .35 5 il 22 o LU
"I, 40 em AR5 25 em %,40 cm £ 5 30 em 18,35
em K5 25 em IRZIE) 22 57 B3, BEHMAE S 40 em
Xof JRRASK B AR e 2R K S e e K
2.2 N[E)EE A AR X B A HE AR K R S i

1) ANTa] & 3 WS X 48 LR P AR AR 1K 8 52
HER o 2% 7 .55 8 Fis

T=27f42&70

2) /A [F) 2 KL A o S B v AR A= K 1 552 i)
GEIR KA HT WER 9 3 10 Fias .

T=37,=129.10
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Tab.5 Saplings (4 year) height of Quercus acutissima in different land preparation cm
Mk A B c D 1,=3x, X,
=
25cm  45,60,68,75,63 54,38,42,65,63 42,34,40,56,50 45,41,53,47,52 1033 51. 65
30 em 65,60,71,53,54 66,69,52,50,61 47,56,59,50,61 50,47,51,46,52 1120 56.00
35 e¢m 70,55,60,72,63 75,68,61,62,65 71,60,58,56,55 62,71,57,59,56 1256 62. 80
40 cm 65,72,75,56,68 69,73,71,69,66 58,74,71,88,60 67,69,74,72,58 1375 68.75
FR6 FENW(FHIR)
Tab. 6 Variance analysis ( Quercus acutissima)
A 2 YR A B2 VIR % F K,
N - - 2 _Lw
ZH [A] f,=3 Lz =3399.3 .Srﬂ:f—:1133. 10
1 SZ
P f,=76 Ly =7625.75 F="=16.41 Foo(3,76)=4.06
Sy
Ly
i fu=79 Ly =8646.8 S2 =—=69. 05

W_f7

F>F,,(3,76) , 25F 2%,

KT FEBMMELELRLE (42 &)

Tab.7 Saplings (4 year) diameter of Pinus armandii in different land preparation

cm
Bk A B C D T=8X, X
=
25em  1.7,1.7,1.6,1.5,1.6 1.4,1.4,1.5,1.6,1.6 1.7,1.6,1.5,1.5,1. 4 1.8,1.7,1.61.5,1.5 31.4 1.570
30em  1.6,1.5,1.5,1.4,1.7 1.3,1.4,1.4,1.6,1.6 1.7,1.7,1.8,1.6,1.2 1.6,1.6,1.4,1.3,1.7 30.6 1.530
35cem  1.4,1.5,1.5,1.3,1.6 1.7,1.8,1.8,1.6,1.6 1.6,1.6,1.5,1.5,1.3 1.5,1.4,1.4,1.3,1.8 30.7 1.535
40 cem  1.6,1.6,1.6,1.5,1.5 1.6,1.4,1.4,1.8,1.6 1.6,1.4,1.5,1.5,1.6 1.4,1.6,1.6,1.6,1.6 31.0 1.550
xR8 FHESM (L)
Tab.8 Variance analysis (Pinus armandii)
g 22 KYR A PSSl 2% F F,
‘ , L
2E|Eﬂ fl =3 L|'n] =0.021 Sl'HJ :T:O. 007
1 gZ
2 £=16 Ly;=1.419 F="11=0.368 Fo.0(3,76)= 4.06
Sty
: Ly
J=) fu=179 Ly =1.440 Sk =—=0.019
2
F<F, ,(3,76) , 2R E £ %,
x99 AREEHMMIERIBRLHBI (4 a &) R
Tab. 9 Saplings (4 year) diameter of Robinia pseuacada in different land preparation cm
Bk A B C D n=8x, X
f=
25em  1.5,1.5,1.7,1.7,1.6 2.0,2.0,1.6,1.7,1.6 1.5,1.7,1.6,1.6,1.6 1.6,1.6,1.5,1.5,1.7 32.8 1. 640
30em  2.0,2.1,1.5,1.5,1.4 1.7,1.7,2.0,1.6,1.5 1.4,1.5,1.5,1.7,1.7 2.0,1.6,1.6,1.7,1.5 33.2 1. 660
35cem  1.5,1.6,1.6,1.8,1. 4 1.7,1.7,1.7,1.6,1.4 1.4,1.4,1.51.6,1.6 1.6,1.6,1.7,1.6,1.5 3.5 1.575
40em 1.7,1.7,1.6,1.5,1.5 1.6,1.6,1.5,1.5,1.6 1.6,1.7,1.7,1.4,1.6 1.5,1.5,1.5,1.7,1.6 31.6 1.580
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Tab. 10 Variance analysis ( Robinia pseuacada)
7 2 R P A B2 IR % F Fa
L'u
41 ] fi=3 Ly =0.105 %, :fL’: 0.035
1
s2
4l f>=176 Ly =3.395 F="20.778 Fyo(3,76)=4.06
S
4 — 2 LW
=N Su =179 Ly =3.500 Sy :T:()_ 045

2

F<Fy(3,76) , R 2% 25,

3) AN [7] 4 i RS 368 JRAR v AR A 1) 52 i H:

R R HT LR 11 s R 12,

K11 AEEMMERELT (4 2 &) R

Tab. 11 Saplings (4 year) diameter of Quercus acutissima in different land preparation cm
Hirk A B o D T= XX, X,
=
25em  2.0,2.0,1.5,1.5,1.7 1.7,1.8,1.8,1.9,2.0 1.4,2.1,2.1,1.7,1.9 1.4,1.4,1.3,1.9,2.0 35.1 1.755
30em  1.6,1.6,2.1,2.1,2.0 1.7,1.8,2.0,2.1,2.0 1.9,2.1,2.2,2.2,1.8 2.0,2.0,2.3,,1.7,1.6 38.8 1. 940
35em  1.7,1.8,1.8,2.0,2. 1 1.6,1.6,2.0,2.1,1.9  2.0,2.0,1.7,1.6,2. 1 1.4,1.4,2.1,2.0,1.9 36. 8 1. 840
40cm  2.0,2.0,2.1,2.1,1.8 1.6,1.6,1.9,2.0,2. 1 1.8,1.8,2.0,2.1,2.2 1.7,1.9,2.2,2.2,2.0 39.1 1.955

R12 FESW(FKREER)

Tab. 12 Variance analysis ( Quercus acutissima)

A 22 YR B B2 TR i % F F,
. B _ » L
A fi=3 Ly =0.525 Sty =7-=0.175
1
St ,
4l =76 Ly =3.835 F= g =3.500 Fo 01(3,76)=4.06
s
24 = =4. 36 2 _LW _
pey Su=T79 Ly, =4. 360 Sy = =0.050

2

F<F,,(3,76) , R 2% £5F,

T=3T,=149. 80

MBI AN ] B R AR X AR LA |
RIBE FRERAI AR AR K TG 835 22 57

3 FiE

e Ao 6 A S AT T A R AR X R
R A A R, R R TAS A B e A
B EXE AR A R TG R, R4S B
MM XT3 B B AR R ECR FH R T 40 em
AR RIS L ply I DX 4 b bt B 4 J23 0

SEHLARAE2E O IR B B PO B 3 ARSCR  LAR T 40
em B RLAS B

SR

(1] R, ARR, FBW, & . AR R E /i
XACEARGMERK M T]. =R R, 2003
(3):23-25.

[2] LTHEMSR . BERG M. JEE P E AR R
#1,1982.

(3] MEMAEZERZS . TEHIEZENMEMREARIM]. 4t
a0 E AR R, 1981.
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ARIE B HE (R T EEFEERKIZIE

TUo&E MBRE, R, K5, TAE, AXZN, 2@, 4%KE, %%
(BoMF, =8 R 650114)

B AP Dok d B L AR T I & T 2R £ RN e AR R ) L] B it
AL () A H BRI, SRAM, RRARA S LB ) AR £ R RF, PR T,
(Bskg AL =1:1)0IFEERAERERS, RMFEMIEATKS , 0G0 A6 5
TP T AR A £ B0 AR

SRR AT R I (PR L) AT o AR A ARRE

E 42 E.8565. 7;9723.132. 1 XHERFRIRAD : A XEHS:1671-3168(2015)01-0147-03

Influence of Different Matrixes on Olea Europaea ( Frantoio )
Cutting Seedling

WANG Yating, HE Yinzhong, YAN Yi, ZHANG Kuayun, WANG Youbing, DUAN Zhigang,

LI Jian, TIE Xiaorui, HAN Ziliang
(Haikou Forest Farm, Kunming 650114, China)

Abstract: Using the bark of pine tree, perlite, humus soil, forest humus soil of Populus yunnanensis,
river sand and red loam as main matrix, according to the different proportion, the experiment on the cut-
ting propagation of Olea europaea L has been carried out. The results show that different matrix formulas
have great influence on the rooting rate, the rooting rate are the highest with formula T, (perlite; humus
soil =1 :1), and the root quality indicators are also higher than control, which can be applied in the cut-
ting propagation as main matrix.

Key words: cutting matrix; Olea europaea (Frantoio) ; cutting seedling; rooting rate; rooting quality

T ( Olea europaca 1. ) XA FFHCR | J& AR AT SRS N, PR, SR 1 K & S RET 2 T
BF KRR B B SRARARI R AR A R iR TR, IO E T R A AR
EWHIERW Z —, A JLTAER AR, T 20 1 ik i PREAVEHE A, B Er A ™ iAo oK
LWL EEE MR A ATKRE, 60 4FKE  HE XA H MG N =, w3 EHHP ™
SIFpER s . BRI O T 1964 AE5 MG, NP SRR B R © 28R L T R 7 M
Wt 50 AR MES M R iz X AR K — B KRR S B SRS TR, FF A AR AR R A
U, FEE BRSO (S A BT &, s EXPmins XA RS, 20 a AR DL B IR A AR R ]

rFE B #7:2014-10-20 .

E&W A : BYITE KB L 5(2014-01-A-N-01-2036) BEH) .

TEHE BN EW I (1987-) , &, it BB TAEIN . BF5E 5 1) SR AE B R . E-mail :769581236@ qq. com
BEER: FAIK(1986-) 5 Wit By B TARIN . AF5E )5 1] . ORI B . E-mail : 1789908001@ qq. com
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A 15.56%", A b 38 1 0 4 R R AT IR 5 b
AR A FT G AR AR R IR 69. 3% BLAN, 2EH
AT A5 P T S R -4 Bsf ) 45 2E A7 AR DG F
%, FEUCHEAL L IO 4 A iR I it =, A F
LT DU A T i Ok . H TG TR
MEFFA 7 T A5 AL PRI R G IR RE
S5 AT A O A SR IO (/NS ) #T 4
AR TR, £ K FE=50% :30% 20% 1
REREFERFRE R, R THEMRK Y RS
S AT AE AT AT ST A SR L B X R H A b Y
AR 455 B I X F A SE T, AR5 A () 3 o
Xof HAFTA B 0 AR A2 ), DU A RIS Ak 5 il it
HEHR AR 8

1 RS

L 1 iRe#F 8L

AR A R BITTE DARY 54 a AR IO o
SRAEE, BT 3 H 2 AR A 2%, S Ao
B AT b S T B BT MR 1 R R ) SRR
ERM(102°36'E,24°48'N, ¥F4K 1939 m) , AR
FIN A M alims[ W T /R (1BA ) , AR AR A= W Bk A R
WNEAETE,
1.2 REHE
1.2.1 HRRERAES

K FH = R THFA , D9 S8 R A% 80 K 20 em, K
Vi SR AE , PR RS E -, B[] BE R 5~ 6
em, FEFTON . AR K BB ERA L A L (R 1
1) JEHMMCR G L v 20 20 v (R
Fe1:1) JBREEZ 10 em, 3EFCR A 5 B if o i 5 H
0. 2% M) 2 TH R Wk % , 77 25 BT & 7K 37 40% ~
50% W AT .
1.2.2 BB RITIET X

RET 2014 4 5 H 29 H#-47, Bidfi & rh BE ol
WS ~ 8 em, B —XFit, iP5, F b B 8T,
& BT AF AR FE 0. 2% 1 2 1 R EZ I 30 min 19
B FHREE IR 172, ¥F96 )5 F OR 08 A
B, DO S8 47 F S AN AU T L
1.2.3 RX&i&t

R 6 A3 BARBEE WER 1 PR, B4
WPE 3 AEE A EE 30 SR,
1.3 BIEZITES S

4 50 d 2R 4w E A e g R AR
HRAE AP EAREL A E R THEAR R ACR

F1 e
Tab.1 Test treatments

pUBLitss FETRB (R =1 1)  AERFEIETT
T, PR TR E
T, BIH Mt HRE
T, HM 5+ A
T, vk T
Ts EAR: 1 T
Ts AR UIR TR

TR AR T B AT AR R IE X B
A BB SPSS 13. 0 47551400

2 ERENW

2.1 AEERAEX MM IT A ERENZ IO

ARG X 50 d B A1 T
AMRIEOLGETT (R 2) o ASIRISE B Ak 3 [ AR 2 A
R FIBW R E (0.01 KF) AR AR 2R d5 i ) b 3
WA T,(85. 67%) T,(80.20%) T,(71.77%) ,i%
JUAN A Z A A AR e 22 e AN W 3l e R R i L
PR BB TR ROK B SR S BT AR L (B
AR AT TV A AR AR 3 Pl BE Bt P A AL AT
PR A T Y 7K P 5 5, o 2 2 B (ELSORL AL /)N | 375
M2 T 5 T AbHLE B RO AR AR R 25 5O
R RIVS S LIHE I 1 1 1Y ELBRR A FE L
SR SOl AT v b B ) R A ] 5 A AR SR AR IR o
T,(14.37%) , AT REJE K g AR 2 B IR A 8, oK
PEA G455

®2 AEAEREGTERERZEILER
Tab.2 Multiple comparisons of rooting rate under

different material treatments

Qb T, T, T; T, Ts Te

HHRE/% 14.37C 85.67A 80.20A 71.77A 48.67B 45.90B
EREFHEATO.0l REBRABLER(TH)

2.2 AREFALEX HERHERERREH MW

S

Xob AN [+) 25 o Ak B b RO S AR A AR o A it
T8-S50 (£ 3) .

H13% 3 AL, 3 A AR AR TR 45 AR 8 A [R] 5 o Ak
PR B IR (0. 01 7KK ) {HUZ AN [R] b ) AR AR
BRI AE 225, T, 5 Ty MR T FAE
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Tab.3 Multiple comparisons of rooting quality under

different material treatments

g PEIAEREL SFEAERK EER

/5 /em ORI
T, 1.67C 2. 80F 0.27C
T, 3.77A 6.37A 1.40A
T, 2.678B 5.10E 0. 80B
T, 2.87B 5.77B 0.90B
Ty 4.37A 5.43C 1.37A
Ty 2.97B 5.30D 0.90B

B3 i £ R

WRBCE R, ik 3. 77 4001 4. 37 4%, P& 0] 22 57
AWE, HRCA T, T, T, 3 MALBE SEH R E R
K2 RDE 3 A 2 R AR E, A ER
BEARRSE T, 0B F RO, I8 167 4%, 5 HA S
MEPRAFTEN B3 22 5. 6 DAL B BT, 4
FEP YA E AR ] 22 S il 0 3, PP R e AR A
BKBHNT,, 35 6.37 em, MR R BCR$EBd6 brok
BRI WA BRI N T, (1.40) | T,
(1.37) .T,(0.90) .T,(0.90) . T,(0.80) 4 MR
WERAE N T, (0.27), Hd T,(0.80) T,
(0.90) T, (0.90) 2R AR E, T,(1.40) 5 T
(1.37) ERARE,

3 drE5itig

3.1 AEEFTAE R M T A ERE R R0

FHAE R T IO SO, 2 5 R B TR B
Tk o AEARMOE AR 7 i A TR 34 o X 2% 1 A
ARITER T REABLLE AT R, A RE3RAT
ST, DITE R B, ATl AR R RN R
RN R SAMBIN R, AN R A XA A
Lk BTN NI & v S B S ISP i e
F TR AR L | MK 2 A AR X O
Bl AN R A BE R R AR AT LAy
TR - B0 B PROK DREHERE , B2 5 gAY HEK R
T

AN T2 2 RN 2B 4T, SN BE IR 5 IR
B0 i 7S TTCO a0 I e D e WU N 5 W Rt L &
R, e RATFH 7 i 2B A 544 120 A A T e
W8 HP R AE> T AR 1 H AR ER
SEROMR R SRR 0 TR R 2E B O T IR Y A
o RGBT, AN [R5 ST AL B ROHE (52 )

RSB A E I LU A E . AR 3] T, (T, T, AR AR
AR g th e MO 2R, AR T, T AR AR AN
L, B A AR R IGEAR , A3k 50% , 4 AT RE 2 DA R 41
S SEFLBREE /N, PRI 20 K 4 7 0 P S
PRGN T RS T AR
MR, KRBT, R B VR T SR B, AR A T A
Ak B PR R AR Y A AT BRI AN B ORI R, A7
TEZEBR 3 AEA R, 725 A BOK A T 5 5
LK, SRR 7B R T AR
3.2 AREIEFRAEXHETEE R R EH R0

FUR G TR B A AT 4 i i e B e LA
FASCHRE , FETAOE AT 1 o A ARG, AR B
PR LT, th T A SRR PEREZE , I Z AR Bz
RETTAS R ™ B2 AR 2R A A, DT 52 Wi AR 2R i 4
AbBR T, B BCA 5 IR 4 — 7 LI AT AR I
1 T - HAT 5 BOE I A ROK Y, I BB
BRI 2R AR R S R AR TR S B
T FI Ty 2 ANAEHER T AR, HoR A s bRy
By JUHIE LI Oy 5 FUHP 2 A 8 AR BT A
Ab BRI R, P PR SR RO IR B A B
T, 225 AR 18 T, AR 5L B Ak B rf,
WAER B e, e O BICR 28 IR YR,
(T4 AT SRR RIS, B TAR R AR

AT BEAT oMk S S S AT AT, B 5
HE ST AT OR K DRI, A AR S I SCRESR it
FWI T, KRR AR G IOF TR ROR . AR,
HERREHA 5B 110 LR E il E
FHE A L ST B S RE R 2K [R] AR IR
JE IR E , DRI ARASAR A (8 AR ARZICR, , T B2 0
THE=, ARWFFE LD O B TR BR T AR AR R
G AR R TR A IR AR o, 2B I AR M R 2L
SRR P R 5 = RO AE 5 21588 & 1 S A S
IS — 2l TP AR G5 1 T

S

[1] #Rdie . rhENIHME M]. K5 K5 LML, 2001.

(2] M. A=A 28 A T AORE B A F A P I OB P 5R [T ]
kA B ,2004( 1) :29-30.

[3] Ewbifg, FMT, BARZR, A5 . o fs B A X v O+ 4
AERRRE[T]. Rl RHE ,2010,31(6) (111-113.

(4] XNGR ™82 53k, 55 . Il P RF 4 & i
1 1). ZTFHRIISE,2010,28(3) :129-131.

[5] FAE, ™R, MR, 5 . M E 2o )].
Mok Sz HIEEA 2014(5) :29-31. (T35 157 0)
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i 7K i T X B % IV 79 ek M F & ZF RS2 1

', EEF R
(1L.BHLEHAERT, =% BT 678100; 2. V@t k¥, =8 B 650224)

WE AT BBAKEFAFLINFT LT e9a, RIAERIE A 50°C R K55 0.3.6,12.24
Fo 48 h 69 R E B 1A i A R (29 4ACIBE) 1 a 6§ FANA T, BRFFTFFHLF R L F AR
3BT 53 A 35. 0% ~44. 8% . 19. 3% ~24. 5% A= 11.3~12.7 d; & RIBARIZEA Fob IS5 T A F
F (RS 3 MR AR F ZF(P=0.122~0.271<0.05) , i@ iF A58 7T 2 K Ab T ez 58 B 1] | 52
IAR AP B ] o 8 E

KR F LI\ A BT BAE AR R B K S KRR

FEDHESS792. 14;S722. 14 XEKPRIRAD: A XEHRS:1671-3168(2015)01-0150-04

Effects of Warm Water Presoaking for Refrigerating
Alnus nepalensis Seeds on Germination Traits

YANG Shu'?, LI Lianfang®, WU Yunyan®

(1. Forest Farm of Xishan National Community Cooperation, Cangning Yunnan 678100, China;
2. Southwest Forestry University, Kunming 650224, China)

Abstract: In order to detect effects of warm water presoaking for Alnus nepalensis seeds on germination
traits, one year refrigerating A. nepalensis seeds (about 4°C ) are presoaked by warm—water of starting
temperature 50°C for 0, 3, 6, 12, 24 and 48h respectively. The results show that average germination
rate, germination energy and period are 35. 0% ~44. 8%, 19.3% ~24.5% and 11. 3~12. 7d respective-
ly. Although warm—water presoaking has appreciably increased germination rate, there are no significant
differences among three index under treatments (P=0.122~0.271 <0.05). Refrigerating method could
prolong the storage period of A. nepalensis seed, which may adjust sowing—seed time.

Key words: Alnus nepalensis ; refrigerating seed ; warm water presoaking seeds; germination rategermina-

tion energy; germination time

<

o=

AR (Alnus nepalensis ), JEHEARFE (Betulace-  BRIIBEBIARD gifadf 37512, BAIREDE,
aea) R RVE M A KRR 77709 Ui e o= BT IR R A AU PR i T 5 i Ak v R
PG, AR TR 500 ~3 600 m BRI A K PR R WIEBORARZEAR . MRRA IR R, SRR

I HH#.2014-12-16.

EERH. s A BRI I H AR SRR H RO R 5 R g T30 sk = 7 7 ma At B T AU B i e s s 10
(AR5 [2010]48) LRI e ) .

EERBN M (1979-) , L (FWIE) , =FE TN, TR . WFHFEMMAE T A4HAR TAE . E-mail: 2947386173@ qq. com
BIEEE 2585 (1964-) , nm MBI A/ 80% . W BRMREET MR AL T Fh 5 MR2E A M 2 AR5 . E-mail ; llianf@
126. com
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FHIRCE s, TR e T, RPHRZLAE (5
SO R R RSSO I
ARk, BEE IR MR IR AN BT, SR A LA o
At - AT TR 5 ) S B AR B AT i A ek
TRASHR SR 003 o TR KR A, 1A G i i
IR Bl 25 HH S A B B9 52 0, AT A 5248 TS
ARG RO FAL B R AR AR

1 X5 &4

BT 2013 4E 12 AR HEHTHRE
KEEMI, Bh T N 98.2% , TRiHE 0.347 g, Ff
TREJFIET  GER T 4°C (VKA V2 58, 12856 52 it
LR 10 S H o SEIS7E VY R ARk K2 AR B AR AR
KB Sy NI SE s R % N 16~23°C
2 Kwigit57=%

KW IREE 50°C B iRk 73 5= A+ 0.3,
6.12 .24 F148 h 3t 6 MAbFR | R S 2R L0 T
4 WEE L 24 ASABE B AEFEE PR 100 K7,

RIGRT 2 RATAFREL 6 7 0.5 ¢ AT
{4, 1 0. 5% 1) KMnO, ¥ W= 15 min #4774
B, SR PG K oh Pk T34, B 50°C 1Y K #1511
RIS S5, H ARV A BRI e — B T
VIR 2 LR H LT 130°C A HEAR P9 v IR T 75
1 h, # I EGARECRARF K577 ) (GB2772-
81) HYHLE , Fh7-1H 2 5 H BRI 73 vk B AL BB 7 100
i E A AR R ZE LA

11.0

AR 7 B IR 5 85 -6 R IF IR & 25, & H UL
1R, ICSER T A ZERG 407 25 d PR ZESS R, &
SEMSEIR R L R ASGTE,

REFFR(%)= (TERE ST B E it 18] N 19 1E
B R ZEREL AR50 x 100

KR %)= (K25 5w eI IE & ZE R T
R LA 400 x100

MTG=Y (d.n)/Xn(MTG - F¥%k Zmfa], d-
MEIRZ HAR T RE, n- R4S H R & 2080
Bt
SPSS AT ZE T 220 H .

3 BRESH

1 EFHTE

BRF-ERIFUR R ZE, 2 17 d B R R R g
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SALFRIY K ZE I RN AT 25 5% R AEE H IR 2
KA 22 SRR AN 1 ~ 6 X R ZERIEU IR 3.5,
2.5.3.5.1.0.2.8 FI 1.8 ki, AbTH 3 RIFJGHYHE K
RIGA 0% 28 M, X B P34 & 2Rk A 9. 3 i ;
AhFR 4 K ZFIF A R = RILF AL ZE, I
KI5k 8.5 ki AbEE 6 & 25 AU SE — K FEE =
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Fig.1 Gemination process of A ,nepalensis seeds presoaked by warm—water
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3.2 KFHEXIEIR

AR 6 A Ih FEOF- 3 & 2 Rk 35. 0% ~
44, 8% , o R ZFF R w1 IR 1 48 h AL B e
R 12 h B9 AL B R T 5 AR A9 2 X 1id

(37.8%) (R 1) ; BDBRIZ 12 h 4k, IR AK R FH Y &
ZERM X RY  RRALBRE] R 2R T R E 2R
(P=0.232>0.05) , i B R KEFMAUE —E - -
PR KRR (HUNRE W A =

*1 BEKZRBELZNFFHRFIER
Tab.1 Germination parameters of A ,nepalensis seeds presoaked by warm—water

SRR R Tk WIE EELTINE T G T TE  WE T
. Bl wE i 5 5 ii’il roo¥ RE i 5 " %i;’iﬂ(
1 37.8 2.810 5.620 31.583 11.0 33.0 44.0 14.9 % 67.7 3.125 6.251 39.071 14.2 58.5 72.7 9.2
2 38.0 1.581 3.162 10.000 7.0 34.0 41.0 8.3 * 58.6 1.104 2.208 4.874 5.0 56.8 61.8 3.8
§ 3 41.8 2.750 5.500 30.250 12.0 37.0 49.0 13.2 gh 58.0 3.604 7.209 51.965 15.3 50.0 65.3 12.4
40350 2.739  5.477 30.000 13.0 28.0 41.0 15.6 % 55.4 3.073 6.145 37.762 13.1 46.3 59.5 11.1
/% 5 38.0 1.472 2.944 8.667 7.0 34.0 41.0 7.7 % 53.0 5.915 11.829 139.927 28.8 39.5 68.3 22.3
6 44.8 4.423  8.846 78.250 21.0 33.0 540 19.8 7% 522 4.952 9.904 98.093 22.2 44.4 66.7 19.0
Ty 3920 - - - - - - 13.3 - 57.5 - - - - - - 130
1 25.5 2.179 4.359 19.000 9.0 23.0 32.0 17.1 7.5 1.258 2.517 6.333 6.0 4.0 10.0 33.6
2 22.3 0.750 1.500 2.250 3.0 21.0 24.0 6.7 0.8 0.479 0.957 0.917 2.0 0.0 2.0127.7
é‘; 3 245 3.069 6.137 37.667 13.0 19.0 32.0 25.1 ;J% 0.8 0.479 0.957 0.917 2.0 0.0 2.0127.7
#4193 1,250 2.500 6.250 6.0 16.0 22.0 13.0 F 2.5 0.957 1.915 3.667 4.0 1.0 5.0 76.6
% 5 20.3 2.780 5.560 30.917 13.0 15.0 28.0 27.5 % 3.5 0.866 1.732  3.000 4.0 1.0 5.0 49.5
6 22.8 0.750 1.500 2.250 3.0 21.0 24.0 6.6 1.5 0.645 1.291 1.667 3.0 0.0 3.0 86.1
-1y 22.5 - - - - - - 16.0 - 2.8 - - - - - - 83.5

Xof BRP-34 2 2 B 8 (25. 5% ) , AR IR KR
WA R ZEH(19. 3% ~24. 5% ) 5 X% BRI JC B 3 25 7
(P=0.271>0.05) , (HAR A XS BRI 5 55 & 2F 3 AH
A, F ¥ & ZF 5 5 k28 R HAE i 0 ) R
(67.7%) , HAx WA AR T X4 BEAY , I HL H B0 3% 7
IR (£ 1), BRI LIS C R E2E 7 (P =
0.122>0.05), £ 1 4§ HF 28 IR R % B i 5
(7.5%) , I KIZFPIAL 0. 8% ~ 3. 5% , W% ik 5 A%
TXFREI(P~=0.000<0.01) , ViBIIRKIZF{CIE B
R HRMBEINEIRSR R FHRINA —E MR,

3.3 FHEFHE

- 359 R 2 o ) 2 A A R 2R Y — A1
i, P35 % 2 () S A 7 A 0 R R R % 2R
L FEF G A RS 6 AN b B X R Y &
ZERFIA R A (11,0 d) , 67K 3= 9 59 - ¥ % 25 i i)
(11.3~12.7 d) SXF R T 2 22 5% (P =0. 129>
0.05) ; Bl FP -T2 0 Bsf ] 9 iE | SF- 25 % 2F i [

BEZIER (K 2) . 487 TR Z KRR 524 TR
TR IR A TR T 2 5

V1R T /d

B2 BZ\#FFHRIFRE

Mean germination periods of A ,nepalensis seeds

Fig. 2
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WE. £G4 BN & 4 S 5480 X5 5 5 513 E 2 /A 667 m® 69K Ja#F 1o 34T RAF 45 B
ekt FFS5 A 8 AKSMEHNEEN10 ml 5% AL E R THIERN, R2E0W 5455 %
AL A AR T AR R AT F 7 2 I RIeA A2 240 L5, 5H 4R T4 1| Bl atia & #F  FE4F8
G IR Y RER AR Kk R e T S

ST AT MR A E B AE B B

RE 42K E.8795.5;8723.7 X ERFRIRED : A XEHS1671-3168(2015)01-0154-04

Preliminary Trail of Injection Fertilization on Cavity of
Dendrocalamus latiflorus

ZHENG Yongwen
(Forestry Bureau of Longchuan County, Longchuan, Yunnan 678701, China)

Abstract : In this trail, two sample plots of 667 m” have been set for cavity injection fertilization on Den-
drocalamus latiflorus in four similar site condition fields in Longchuan County of Yunnan Province. The
recombination nutrient solution was injected in cavity of Dendrocalamus latiflorus in May and August every
year, the results showed that the method of cavity injection fertilization on Dendrocalamus latiflorus had
advantages compared with control e. g. increasing yield, reducing fertilizer rate and amount of labor, fa-
vorable economic benefit, shorten budding time, decreasing pollution made by fertilizer run away and
$0 on.

Key words: Dendrocalamus latiflorus ; cavity injection fertilization; bamboo shoot yield; economic bene-

fit; Longchuan County
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#B ST BR AT P B HE AR B AR IR 40 4R - 155 -

S T B REA T 2 M, AR i DR ELBAS v 5 e
A1, B HUEAE BRSO IR - eSS FSR 3P4, T
ELA i UK L R A= W) Z ARk | AR AR 23
SR, PTIEHEAL & 5L T SEAT AT AT BoA B
DIRERY IS S AR TE A5 BRI, (R T 738
BRI, s A B A 1 [l I 3 A - 38 i I 3 o
AT S e PR APAEZSIRGE T HA DTSSR i 4
R R B S R ER 5 AN RS A 6 ) B g e o
FomTHERE W, TIEEIE A Z W T8
PrAERAEAT Az 7 h 27 R IRRAT 45 DN AE A v i B
AR IR SCHRARE o fiff PR SRS A7 A AH SC )
L, 2009 4F Bl 11 8- 4] YT 8 R AT AT I it FE 5 A 3K
B FFAEIRRAT A 55 R A 7= rp /NIRRT, AR SCHs
IR AT RPEAT A, B A S 5 R A2 7= o AT
JEHEHE AR BERE 2

1 57 %

L1 X E AR

= A TEZ MBI B4 F b 4h 24°08" ~24°397
IR 97°39'~98°17', & T M RS fe , BT
DPUZASEH S 8 20 B (4 0, IR T A2, e 3
WIS, AERIR 18. 8°C , I IR 23. 4C
He® H ¥ 11, 2°C W B il 35. 7°C, W e i
J-2.9°C, 4F H BEAFE 2330.9 h, 4EH K E
1 544 mm, WiZE(5~10 A ) MK 1384 mm, (54
AERFKHEEY 88.6% ;11 A BHU4E 4 A B ZE SEHY
7K B 160 mm, 5 44E1) 11. 4%,

RGN 4 A5 TF R O & s A R
/N QF TR I /AL ; B RUE LN A R/
A @EAB )M, KK 950~1 050 m, 3
& 3~10°; 3 m B A B, £ AARA R, +RRE
KT 90 em 4 RIS ST M AR A AL,

1.2 REHHEFHE

Jita AL B4 R AT R R R AL 5 ~ 8 a FOAT A, BRAT I
4.3 mx4. 3 m, @EME R 540 A/hm®

IRIG Y 4 A A0 B 2 A FEHL, — SRR
FAATIE AR T3 3% | 575 — A% iR FH 8% AR e it A
BAERXTIRD BRI A 667 m?, g0 Hb B
AN 0.533 6 hm®, 8 MEEHL(UIEAE J AN H] , Hidy
EE B e e —FE . BESLHAT I 2 47,

KA I AR i A b, BEAR AT 2 ¥, it A
WHE 9N S A8 A4 1 Wk, it AR I A AT T
W1 a ZAERERE 1 BR 2 a AR HEAR 1 OBR, 76 L IR Hy
AT AR — 1 (Bl 7)) SR AT AR AL B AT AL,

LB EARZ 3 mm, SR 5 T S B T il g ok B A
5% A FR W AT, B R B R E S 150
ml, B4 vk 48 ATE ST 300 ml, 555 FEDRE 6 0 5 L&t
I, LB 25 4% 2 AR U AR

Xof PSR b SR FH 8 BRI 32k, 5577 s it ER ) 300
St , Herp 5 H BN AR 1 ke, 8 H & it
JRE 1 kg, RAFMRIAL 732, 47 N8 Bl 20
A it P B e

2009 4EH1 2010 45 7= 557, 22 HE L A0 4% R
M fef S PR AR, AR R R RE 20 AARRAT,
LI 3 AR AT M SRR BRL O AR AR O TR 4N
itk

2 ERESW

2.1 MEFAFENMN

2009 412010 45,4 A6 b AT fia il IS 1% £ 5%
SER PRI 1 131.8 kg A1 1 176.9 kg, X FRAY
L4351k 994. 3 kg Fl 1 .026. 7 kg, A7 I i JIEL L Xof HR
HENFE R 13. 8% Al 14. 6%, JCiEAT I i AR 348 J2: Xt
HEY,2010 4F [ fif 55 7= 5 4% 2009 4R (& 1, &
2), A INBEIN 45,1 kg R 32. 4 kg, ATIESHEAC Y
$t 7 R RO R Ty 100 AT s it A %o i 5 7 i ) 4
TNASO: LA S it M ) DA, A [] 3 6 ) 7 A 1
= AR R 4 AR 2 AR AR R0 8. 2%
~18. 8% F1 10. 3% ~ 18. 1% , H:HP B )1 i3 A 38 7= %
B (18.8% M1 18.1%) , Ho vk & St M A 1Y
(17.5% M 17.7%) (FE 1, & 2), $i B 7= A R
FHAH R BBt E £, 3G 7 O AN ] 3xX i A )
(30 b 1R 43 25 S5 R A, BRI, AN TR] A 7 1
IO I FE AN [R] it A £ 9 356, DA 4 2R it v £ 5 ™ i 1Y)
Bt Ae &
2.2 WMEMHEHER EAMZHFM

2009 4FEF1 2010 4,4 A3 56 b AT B it A %) B A
R HY SR 3 I3k 13.3~16.5 F1 14.2~16. 8 4/
N, R 1501 F16.0 /0N, SRR A 12,8 ~
15.3 fl13.5~15. 2 4~/ X0 14,1 F 14,5 4~/
TG E 2 1.0 F10 1.5 A/ D A7 I it HE Y 2
HA2 53 9M 7.3~10.9 F17.4~10. 8 em,FHh 9.7
F19.8 em, ST HRAN 6.9~10.9 F1 7.0~10. 7 cm,F
¥1909.6 F19.6 cm, XF R A AT it AL 74 /) 0. 1
0.2 em(FK 1), LLEZERULH], FLA S50 AN
S AR By b AN T) T S B 22 S 5 B T AL
XL R E 1 W AT i IR 2 2 i
BN BN H SRR T e R AR N
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Fig.2 Increase rate of fresh bamboo shoots

1 AEEHBEMAHEFHEREFME
Tab.1 Number of single clump bamboo shoots and diameter in different years
2009 4 2010 4F
I P AL xit B P HtaAE it i
Hh PRkt S Hh PRkt ¥ Hh Bkt -3 Hh Pkt ¥
/(A AT /cm /(A AT /cm /(A AT /cm /(A AT /em
Prem 15.4 9.9 13.9 10. 1 16. 8 10.3 15.2 10.5
IR 16.5 10.5 14.3 10. 4 16.7 10. 8 14.6 10.7
P 15.0 10.9 15.3 10.9 16.2 10.5 14. 8 10.3
i) 13.3 7.3 12.8 6.9 14.2 7.4 13.5 7.0
I 15.1 9.7 14.1 9.6 16.0 9.8 14.5 9.6
HEEZS et il 1.0 1.5
AR 0.1 0.2
TN F2 AEERRF=EEE
2.3 TIREHERE XY =55 B 18] A9 52 M Tab.2 Production time of bamboo shoots with
PrEHENLAI AT A TAREAE 6 A 24 FIF IG5, different fertilizing
AHRZIHER 1 (7 A 2 BIFIR 55 3 A7 I A T
AE P IESE 102 d W IROIUAESE 95 o Beii % meont L0 L0 O i R ek
(3R 2) . GEABESE R AT AR H 4 SR
P Al IR L AT A P S AT IS AR xim THAE 0f4R e
RIFFHAACER BT 1 JRIEED SR, X 1 AR RTMIGS 2 fsieie 6 A 24 H 1043 H 102

AT 5 6 R K o b T 1R B A B ) DA A% 1) 7 B
HAWKPIPSE R, A7 IR 5 & = 5t 0 [R] B
WIS PE T, o] S B R 28 5804
2.4 BFMES

et o3BT s it I ARG R 7= | i S5 (R

Jite A AR S A B (352 3) , 25 SR A SR T S it
JEF=HIA 17 953. 5 kg/hm? | HEXTHRAG BN 2 253.0
kg/hm* | FEAEIE AN 4 054. 5 J0/hm”; [a] B, AEREFN T
F 2 8 A3 B AR 1530 A1 1200 JT/hm’*,
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Tab.3 Economic analysis
- " EAE S 1 W AT T 2% 55 %F BEAH
S RIES e R TERHEEA BA BA KA
/ (kg = hm ) /(I8 « hm™) /(6 + hm™) /(T « hm™) /(3% « hm™2) /(5E « hm™2)
Xif B 15400. 5 27721.5 2835.0 24.0 1920. 0
A7 it AT 17653. 5 31776.0 1305. 0 9.0 720.0 6784.5
PTIEHEAE — X 1R 2253.0 4054. 5 1537.5 -15.0 -1200. 0

E AR SRS 1.8 AU/ kg, AANE 3000 A/t E 2250 A/t LA 80 A/d L,

FE A s i I — T R 7, 57—y T R ARt A
BLAS, 5 4% 5 it I8 7 % MR L g, B AR 8 il A
6 784.5 Ju/hm® Bl i 4 = B WA 0, A 3E ) i —
A BIRIG 7T , S5 o A i A o it A s ], SRR AT
(AT it A 4 3 0 T g — 24T

3 ik

Py I Tt NE ELAT 5 RV 45 A 7 5 A A TR
JE ORI A8 1) R R A A Rz A T I AT
RO B FE A A S0 B AT AR AR S IR | et Ak
AR AREMAR A, SEB AR S 25 At & T HF
SRR BRI AR,

JRATT AT B it RS 105 308 e 1 o e P83 A K 7=
ST R] , AIMTHG e 55 = it | S G0l Jr i AH L ™
ik 2 253.0 ke/hm® ; [FIES FEARALAR: Rt A TR 2
It 2703.0 Jo/hm?, & AR I = A 6 784.5 J/
hm?, BEAN, 77 RE e AR 4 30 e BRI 42 7 2 1 ]
PNLIT X iy

Ay B it S 2 L 0 JRR AT A 1 A 3 A7 s it A
J7 3G FERRPTIR N E A KT R s TR Y
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FHE . T MRS FE IBA NAA Ao ABTY xbid L AT 46 AR R 69 Fva , 5 5 R A 1.0.1.5#22.0 g/
LR E 6 i AL B o AR AT A6 R0, S RA 3 AR FT AR R L EREARR I FZ W
B TAFRE P IBA R FEARL G AR EAR R EHFH T H A 2 A 69 IBA 69 3 ANREF 2.0 ¢/L
WEARFARER T Z WG THA2 /NREG, R, AREEE 3R FRAEGIT SR T
FZHR G VLA R E A F A AR S A A TG AR, B — T RS REIN RS E
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Effects of IBA, NAA and ABT NO 1 on Rooting Rate of
Olea europaea Cutting

ZHANG Hui
(Xincun Forestry Centre of Dongchuan District, Dongchuan Yunnan 654100, China)

Abstract ; In order to study effects of IBA, NAA and ABT NO 1 on rooting rate of Olea europaea cutting,
the cuttings were treated with concentration solutions of 1.0, 1.5 and 2. 0 g/L respectively. The results
showed that rooting percents of exogenous hormones treated cuttings were significantly higher than con-
trol. The rooting percent of IBA treated cuttings was significantly higher than other two hormones, in
which the rooting percent of 2. 0 g/L. IBA treated cuttings was significantly higher than another two con-
centration solutions. The rooting percents were significant increased with the exogenous hormones concen-
tration increasing, which indicated that cuttings treated with high concentration solution were in favor of
rooting percents of 0. europaea cuttings. It is suggested that further experiments of high concentration
and mixed solutions of the exogenous hormones could be carried out on O. europaea cutting.

Key words: Olea europaea; exogenous hormones; cutting roots rate
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