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BF L BRIl K BB IE SR = A0 A B 'R AR 3
BRI EEZMEEFNZ

FlERR, R, R, F30, FE AL, KPR
(o REABFI, S S HEL5 B S 0 T A36 % IR 623006)

R 18 LA o 95 B A K BB (Ailuropoda melanoleuca) - WJ2H 5189 99% A1 He i JE -5 KRB M ) A 185 S B UTARL SR, A
THIEH A K EREERREKETF SR T Fm AR B R & F R A AR 8 2 BRI 29 17 7 I B S T,
IO PR J7 3 R L WA , SESERIT ST T NI B AR PR DX KRB JHATE 2 3 A S AL 5 D11 R BB SR B AR R R AT vt BEAE O AR AT TR
VERFEEN SIS . SRR, TEAFFEER IR L (p >0.05) SR BRI R 1T T I LB 67.07% , 5t
#29.07% ; NABREATFHILLBIR 65. 67% ,BFLZE 46. 68% , W] W5 K AEM R EAH L , R E A SR TR B £ 7 . it
FHERAE , AR T A FI TR T TOE R MR SR (p <0.05) , JUHR N SRR ARERR T TR ER HA
ARARAETT BT 58 B (AR AIBR R AR 1K) AT R AR R R A FRAE 7, SR R IA B K AR M B0 B e B A AR i . AN FRI4F-1
Z I8, AR AL BTy ST B AR AT S RO B3 BEK (p = 0. 006 ~ 0. 035) , 3 B 3 1 52 Ak [B] ) SEE <, 328 37 & T A 464 (2007, p =
0.825) . ANFIKLEET; X Z B, HEITTCtE R AR SE AN SRR, B4R BA BEMZE R (p <0.05,BR 2007 4E51) , FFET-HRAL
2003 £EF01 2004 £ BB #9225 (p <0.05) ,2005 ~2007 £E AR B (p >0.05) o BT TR MBI EI TR GEILT-RZ
[BIRBLHFAN TR > FIETFREIM SR (p <0.05) , MEA KRS R BT ) 2004 £EF0 2005 48 A BRI B J7 i 2005 4 B9
FEIRTRMEE TAEA TR (p >0.05) X RFABRITIONE R FHREX KRR R RN ROCR A Ttk R 5 & B AMER o

R BT TOMER s FORE ; KRR R B R B s BRI BN B AR R IX
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The effects of wildness training giant pandas grazing and artificial harvesting

on the regeneration of umbrella bamboo ( Fargesia robusta) clone population
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Abstract: 99% of the giant panda’s (Ailuropoda melanoleuca) diet consists of the subalpine bamboo species. Thus, the
life span of the giant panda is directly related to the life span of the bamboo it feeds upon. The regeneration of bamboo is
linked directly to the giant panda’s survival and conservation. Our goal was to find out whether giant panda grazing or
human harvesting would best promote clonal regeneration of bamboo. From 2003 to 2007, using the plot sample and
positioning observation methods, clonal regeneration of umbrella bamboo ( Fargesia robusta) was studied in the Wolong
Natural Reserve of China. Three types of plots were located in the reserve; grazed ( bamboo in the wild training enclosure
from July 2003 to Sept. 2004 ), harvested ( bamboo cut in the spring of 2004 ), and control. Results showed that under

similar demographic and environmental conditions (p >0.05), the grazing and death rates of bamboo for the grazed plot
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were 67.07% and 29.07% ; vs. the harvested plot of 65.67% and 46.68% . Compared to giant panda grazing, harvesting
strongly restricted the viability of the umbrella bamboo population. The result of analysis on the bamboo shoots indicated
that grazing and harvesting promoted the shooting rate of umbrella bamboo (p <0.05). The quality of bamboo shoots
(length and diameter) in the harvested plots was no better than that of the grazed and control plots (p <0.05) , and giant
pandas were inclined to feed on the bamboo shoots in the harvested plots (p <0.05). The fecundity of the bamboo shoots
varied over the years in the grazed and harvested plots (p =0.006 —0.035). After a long period of renewal, the densities
of the bamboo shoots converged in all plots. Apart from 2007, annual culm recruitment of the umbrella bamboo clone
population was significantly different among the three plot types from 2003 —2006 (p <0.05). Annual culm mortality was
significantly different among the three plot types during 2003 and 2004 (p <0.05) , but no significance from 2005 to 2007.
In the grazed and harvested plots, the mortality rate was significantly lower than the recruitment rate in 2003, 2004, 2006,
and 2007 (p <0.05). However, the mortality rate of the grazed plot in 2004 and 2005 along with the harvested and control
plots in 2005 showed an increase in the recruitment rate. There was no significant difference between the recruitment and
mortality rates (p >0.05). Overall, both grazing and harvesting measures had the potential to improve the umbrella bamboo
fecundity, and results suggested that clonal regeneration of umbrella bamboo was actively affected by giant panda grazing

and proper harvesting.

Key Words: Umbrella bamboo ( Fargesia robusta) ; clone; population; Giant Panda ( Ailuropoda melanoleuca) ; grazing;

harvesting; regeneration dynamic; wildness training; Wolong Nature Reserve

185 LA 2 PR B A K AR A (Ailuropoda melanoleuca)) #4717 SATHISMBN R Z —, BN G ¥EE KA
AP RU 99% LA L, bR AL T BORAE I AR BIREET 2 o BRIt , KRB I A T S S AT A A
SRR VIR, AT 1 B B ELEER N KRR B AR AT SR, Hidn 20 tH28-E /N H4RAX, iy T IRk L AR AR L
W RATF B R AT FEAG FC 18 AT A K BB A BT 028 S 5 A A PR B Oy S BR T BT 1, LA B o LAt S 77 K BB )
RSB SR R o AR AR R T KRR S S AR E BT R e R
PERRAE" | Byl 40 A BE AT ISR KRR o AR E BT R A B R T R R R R
B RSB ME RS0 R AR A ST KBRS R B R AT T B E R M KR E M,
R URA 7E 2% I8 b X 368 28 U 5 47 ( Fargesia. qinlingensis) 76 K BB % R 8 A TARBURZS T LR EHTH)
BgEt

W P R R R =3 (DR A R, B 3R K BB 10 B0\ B A AR A RE S S AR B AR R AR 7, PSR PR L
BRI, B8 3 KRR AT F AT R A, WA B RO B AT R R R F RA
S, T EL— 75 T 90T B AR R BB FO S, 55 — D TR S T AR K Rt ok o D T % ik P SR A A
X B A AT T BRI )  IRER YIS AT R 3t , S N AT R A 0T, T EL BN ff X 7E 2002 45
EATHE# T 80hm bk, BLEABHIBAK ™ o IR, N ABRHAS B A AT MBI AT 7 (6 REE BERR kA AE 12
VEEF A AR TR O R SR A 7 B R BRZ X 3R R B S 4aE '

PIRAT (Fargesia robusta) RARAPHTIRFATRAEY , Z4EA, —IREETFIEMIE , TP T 4T S5 8T
R ToHE AR B A , BN B SRR X B L R 0 3 IX B9 A KRB 9 R AT b 2 — 2070 B B R 1R
DX AR KRR T BR R PR AT AT B ST ARRAT AT AT B, T REREE /R S ~6 A MAZE T
EWPEARM BRI AT IR, BT, SR AT B S T M 132 22 KRR SRR A 42 B S SR
R KRR B MOHLR e

AL EEHFTH B FET T i PR AT ICHE ZR RIS BRI SR BRI BRI 4 B BT i L SR o iy i, 4
PEAT R SR R R B AL B ) 32 42 SE 3 2 1, 3o EF AL 8 DI P8l P L BB A B AR AT, 20 ) A B T s A 7, 2003 ~
2007 £F3EZE 5 4 T WA R RRIFI G A IRARSE LA BEAE i ) 77 78 S BB A R B 18, R kAT
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TG4t , LA R BB 55 KRRl AT B g 15 (AT TR ARAE ML AT AR TR E 55 ) FEF A AT AR B O 3 A 3
RESE,
1 SKIGHER
1.1 SEItEb i B SR M3 RRE

REEA LRI E 2 T 2003 48, 2 F 0014 BN B R % B AR X b BRI K BRI BF R O AR T
#5(103°1328" ~103°13'51"E,31°420" ~ 31°4'42"N) , T F K 24 27000m” , ¥ 3% 5 B 2070 ~ 2140 m, -3k
20 ~30°, B m gL (B 1) o #EXF 2003 427 H ~2004 429 H R EERSEH, &R 15C , P&
KB 4.77C,1 A EEEESIE(6.45+0.68)C , HASIE( -5+0.39)C,7 A EFHEESE(22.20 +
0.63) C, FARSIR(12.70 £0.40) C , Z S AMHRBEE IR 95% A Lo 551 9 L8700 1L n >

BB IE £ A A PR AT 4 £ LU AT ( Yushania brevipaniculata) Wi KR8 ERATHY, B3R AT &5
PR 95% L) 11 o HAEWT Jg LABF %A (Juglans cathayensis) \£1%k4% ( Rhus punjabensis var. sinica) .
EVGIN A ( Pterocarya insignis) | % 7 W ( Cercidiphyllum japonicum ) | Fij M- ##k ( Acer flabellatum ) . 1. 3345 (A.
oliverianum ) \ K3 & AW (Acer mono Var. maeropterum) . JF #8Z= ( Prunus brachypoda Var. seudossiori) FE#f
(Sophora japonica) ZEREY) F L L5318 BLK 7% - RE AR TR AE B D BN T3S 92 s & 42 ( Picea brachyyla) |
B0 B A A R A 5 TG 5 5 N PR BRI TR SRR T 785 L et ) =2 — 2

Xof BEAE 3t 0 A R AR St 45 T 5 B AL 351 B R bR S 54 AL 261 93 A TR A B 28 k3 LR - 32 R AH A
R, B S BRI 4R , SRR IR AR (B 1) 6

20 0 2040 m
L

« N AR Harvesting plots
o KABRIRA Grazing plots
+ XfH Control plots

[ ¥p4k353)I B8 Training enclosure x

BT RRBI P AL I P B AR AR AR B Oy o ¢

Fig. 1 Location of the Giant Panda’s field training area and grazing, harvesting and control plots
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1.2 EpEE5I K RESH AL

LB Eh Y B AR KRR ORISR N T BT I K REA MR, 2 0 “ BERR”  HEYE , R K REAE 20" F
2001 48 A 25 HAMXUMIIRZ — i RS0 531, HAER “fEE" i RS0 532 ENBFRX R, “HHE"T
2003 457 H 8 H AT LEIRE , A 62.2kg,2004 459 H 15 HAGH AR 2 58 i - U PE (240000m” ) 4k &:
PEATEEN LS, (R E IR B 68. 2kg, 2006 4E 4 H 29 HIERIHE4H,2007 452 A 19 H RIE 580 X E £
PN R b R L BE AN YAk E (1A
2 MRFE
2.1 EEEit

TR R R B AR BRAL I 3 0y =R SR AT oM AR R R LU, AT B R K R
S EFALIE I AR e (B 1) AT ARTT RS2 B, DR BB SR B0 HE A B T BF AL 5 VI8 I 5 A S BRARAE: 3t ) i 2004
FEZ TR NG ITRRARA BARATAR (150m™ ) 52 B A 7 ; Xt BEAE b U e 5 7 AL 5 )1 BB A0 Al AR ERAT AR ER B2 AR
RL DX S FE AL 1 B R AR T o

KRR BAE T oz FisbEE B R G (GIS) BR (ArcView 3. 3) 782 PR BFALIE VI B9 4T 7 53R4T T
SIRBESIX S FF R , I FIF GIS Fy BENLIAF B HRAE 1TSS b 7 A BEALIURE A5 5 LYW 77 A2 5 I BEATL A, AR 48
PRALBES LG = AT SR 2 , LR B FEVHE G (BB T s B AT FEE UL RS S R )
HABAREER/NKATBMER ) R B0E 30 10 A RRERARE I ZERRERAT AR X 48R F B LA R
R RE SEHE U HEARRE —E BR R (2 ~ Sm) FJ5 16 ( 3807 1)) A /M T, (LR T AR AR A Ak i AR /DN, AR
WET 6 N/PMEH o X REFE T MIARYE 5 B7 4k 35 JIl B AH R 20 ~ 100m 35 Bl 4, 77 A FOR 0 [R] B 1b 35 1| B 2L A
AR X I T BB, 23 10 ST

3 Fh A FE AR TS R/ NR P38 % 8 G /MR ATRE D T AR (1m x Lm) ) ZEGE A0 2Z 81, % TR [FI4E 4
FriAE Y PRATICHE R REEURE , #E1T T 7 Z 57 MR B A Kolmogorov-Smirnov 1E 254347 A B , 45 SR 3R WA [F]
SEFR AP EEECER 2ok B ARRI DT 22 A [R) B A, 396 R 75 22 2 BT I T3 (levene statistic =0. 055 ~2.106.df, =2,
df, =43 Sig. =0.082 ~0.946,p =0.05) , Hif it T IEA1EH 5 ( Kolmogorov-Smirmov Z =0. 842 ~ 1. 401, Sig. =
0.051 ~0.477,p =0.05) %)
2.2 HEsE

M 2003 SEFZFIF 4R, Il Sa B[], AEHAT 1 ~2 IEIRATRORE DT 2, SIS Bl 7 ko ERET R, &
BREFRREREE (8 SET B SRR MAE) AR R FREGERE MRE) BEE(FERR) DR
IRBEARAE (S5 BE 3 v A 25 ) 4, WU B 43512 Culms/m® \mm em g, °F1%
2.3 Hitothr

W5 P42 BB B AT B Microsoft Excel 2003 $(3E FE i, ] FH SPSS16. 0 for Windows 4448 A [El A4k
7 AT PR IR PR AT A 4D FE 3 (Recruitment ) FI4EFE T 38 (Mortality ) , £F b FE 382 B A T AR b
(m®) AERFBFYIHIT R B E BRSSO E 4 e, S8 TSRO B A b (m?) B B[] 3
M (a) SET- M FHOR (S 5F) SR BB E 2 . R, SRR A 5 R AR R A0 Z 18, 6
YEREHBE AT T RFEAFERMEIC TR AT I 225081 (ANOVA) M Z F L (LSD %) , BE K P E
$70.05%
3 ZBREW
3.1 A[EALE DT TSR T T R AR

T 2003 4 7 H B3R K RRI A BFAL G VIR B, B3R AT IO RANEE AL TAT 3 R 195 3, (R BB 1Y)
BEMIRARRREX SGEETHBEMA K KT EA 0, B A [ 3 2 580 i g, R b 2
SEHEAT (22002 4EAAT) BEATA0HT . BRGETT, R IRIAL B 22 i 45 B b O R 4008 40 51 2 % R 15, 10culms/m* | A
SRR 18. 67 culms/m* FIBESE SR & 14. 67culms/m* (F 1)
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F1 FELBFAXETHHEILERMELE
Table 1 Clone population density of Fargesia robusta before treatments in grazing, harvesting, and control plots in Wolong Nature Reserve
(Culms/m?)

b3 F5 3 Treatments #7751 No. of plots FhEEE Population density
% & Control plots 10 15.10 £3.76
AN ABRER Harvesting plots 6 18.67 +8.87
REJi R Grazing plots 30 14.67 £9.16

XA FRIREEE 2 7T % SR AT T R R AT J7 22 04T (ANOVA) S5 RFIMAT=F Z M APIFIZ
[T 8 5 P 22 5 (dfy =2.df; =43.p = 0. 562, pypsmmna = O 41 Pumawn = 0- 889\ Pywmma nwnn =
0.287),

3.2 BRATHCR B BRI R AR

SRR SR AT YOR RANFE T RS AR IS (R AR BR B ) B LA B At 3y ( ER 3h )
Wit i) 1 e R RS R AR AR R B R (K 2) o

S5 JE I 2005 48 2 2007 47, R Rl Ab B L2 (R B3AR AT B BT Lo B0 AE 2005 455 2007 4R A B3
P25 (% 2,p >0.05) , T 2006 4F B BRI A S BOCHIAT 750 =% Z [ EA R B A2 5 (p <0.05,
#£2)o

x2 BREMTEZRMBERBSMWENESE(%)
Table 2 Percentage of Fargesia robusta clone population killed by predators and harvesting

A7 R B SAEHEAT F73 Bamboo shoots
Treatments Predators Adult bamboo 2003 2004 2005 2006 2007
pagi n 15.10 2.80 5.30 3.70 3.80 4.70
Control K AEH Giant pandas — ** —x* — ** - - -
A2 People - ** 14.29** 9.43** - - -
E 1t Insects - 3.57 39.62 18.92 - 4.26
H'E Other 7.95 7.14 7.55 45.95 31.58** 2.13
NHRRER n 18.67 2.50 18.17 6.17 10.67 6.00
Harvesting K AEH Giant pandas — x* — x* — x* - - -
A2k People 67.86 ** 46.80 ** 24.77** - - -
EL 1 Insects - - 8.26 21.56 60.92 ** 11.17
HE Other - - - 8.10 28.12** -
KAER KR n 14.80 4.87 5.87 5.90 2.80 5.27
Grazing K AEH Giant pandas 21.42** 32.24 ** 33.56** - - -
A2k People - 2.05** 6.81** - - -
ELH Insects - 1.44 18.23 12.37 — 1.90
H'E Other 7.91 11.70 9.71 18. 14 25.00** -

n ZREN R IERIAT F MR n is average bamboo numbers of plot(culms/m?) ; * [ 2% 5 Significant difference(p <0.05) , * * B EHX
5 Most significant difference(p <0.01)

3.3 AT KRR ARSI

KRR R B RNER FRARA F T RAT IO R AR SE BT, A [RIAL B 5 245 4R 00 (BT S B I B o T X IR A
J7, 875 25T, BR 2005 4F(p =0.233) 12007 4 (p =0. 825) MER A BEZI ARLEZ M EA D&
P25 (p =0.000 ~0.030) , I H A BRARAIRZ M3 BE R 2003 4F41 (2004 454 #E4T IR , — H R T K88
JH SRR, RIS R PSR A [ RS 4 , A B0 ) SR A T 5, AN TR A B 32 R 58 3 ¥ 55 (2007 48, p =
0.825)(H2),

ARIRIEF-fy 4 A kb 28 75 5T A8 B B0 451 2003 4R34 8 2. 8 culms/m* \ AJBRAR 2. 50 culms/m* FIK
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RESE R 4. 87 culms/m®,2004 4F 5.30.18. 17 culms/m’
F15.87 culms/m’>,2005 4E 3.70.6. 17 culms/m*F1 5. 90

o *§ i Control plots
8 A R#kf% Harvesting plots

K ABJ KA Grazing pl
culms/m* ,2006 4F 3.80.10. 17 culms/m*#i 2. 80 culms/ @ KA B Graving plots

m’>,2007 4E 4.70.6.00 culms/m’>#15.27 culms/m’,

MEAEHy o A [a] ok 38 75 2 =22 8] 9 LSD Y& 46 3 &
B, WX PR T IO 2R TP A B8 SR RAR R 42
RS , 5 R BRA SR B A BEAE 5 22 [ 9 Sk 2 /K 7 3
K% 0.05(p =0. 000 ~0.038) ; 1M K F&AH B R BHETT,
B 2003 4F 5% AR RAE T A BE X R 2 (p= £ 4 L[g
0.038) , HRFMHEBEA L LTHEMETIHE (p = 2r
0.124 ~0.892) 0

AR Ty A ARAT S B B AE &4 3 Z 1B /9 43
TitgREABEIHME(p <0.05) , X 5 R R AEE  HAz)
Yk B AL 3 Iy A 5 N 5 BE BE UIAHSG (R 2) , ML 2005
ETT i , RN SR B J5 T AU S W [ o FRAE T
VT, BRARAE J7 72 2005 4EFEAR S , 2006 4F XA T,
2007 4 3 F b 77 A Z A BT A BB AE 22BN (p >0. 05,181 2) o &7 220 TR B, KBRS R B RE T &A1Y
AR R 2 R RO B3, YR NIRRT, TXS BRAE T B 22 57 (P sgemna <0-01,pgp <0.05,pyyy >0.05)
(F3,H2),
3.4 AR T BRI AR AERKE T R

TR AT BTE SRR (A R ) BIG R K RE S e 5 F A Am o , o R B3 ARAT Ok R A S8 B L = 48
PRI, KA F W BRI R AN AR B R T SRR S R AR AR A K, B R R
Me 58 BE B K, FFERE R (R 3) o AFRIFEMFIFZENA KR BRERESE 2R (p <0.05) ,2003 471 2004 4
FER R RO A P S BOR R BAR, T2 5 T4 BRAE T, 2005 ~ 2007 4542 Fkk R A 1< S B X B J5 fi
s NSRRI B AR RIS A K — B T X AR, R R B3I K BB SR B AR O (3R 4) 6

#3 FAELBAXTAREERZEHFESH
Table 3 The ANOVA of each experimental type between different years

\ Y

7 )

7

Fréa % Bamboo shoots (clum/m?)

7

S P
(s
R

2003

2004

2005 2
445 Year

0 2007

B2 RSy A B AT I g
Fig. 2 Each year means( + 1SE) bamboo shoots of Fargesia robusta

in grazing,harvesting,and control plots in Wolong Nature Reserve

SR FIiA Fr it )7 . .
Treatments Sum of squares df Mean Square
X} B Control 2H 6] Between Groups 47.080 4 11.770 1.399 0.250
#H Py Within Groups 378. 600 45 8.413
41t Total 425. 680 49
BX4% Harvesting #{[i] Between Groups 672.200 4 168. 050 3.051 0.035
#H Py Within Groups 1377. 000 25 55.080
431 Total 2049. 200 29
REJ R Grazing 2H 6] Between Groups 220.707 4 55.177 3.793 0.006
#H Py Within Groups 2109. 267 145 14.547
41t Total 2329.973 149

3.5 AR T BRITREE AR SRR RS TR

A E A3 T R Z PR IO R AR A4 R 2 BR 2007 4240 (n =45,F =0. 408 ,p =0. 667 ) , HAh4E {3
PIEA BEMEZER (n =45, F =3. 606 ~8. 643 ,p =0. 001 ~0. 036) ; 5EFET- (Y 2003 FI 2004 47 [Fl 4b 58 = fi]
FIHB NI B HIZER(n =45, Fyys =6.399, Fyp, =5. 23439005 =0. 004, py, =0. 001) ,2005 ~2007 £E25 S 1
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35— 70

25 - 50 - §
20 |- 40 |- §
15 30 \
10 = 20 - %
5+ 10 %

35—c 50—d

FPFEH/FE T Recuritment/Mortality (%)
S w o »
T T T

- 0
X NAHRAR KAEM R X NAHRAR KAEM R
Control Harvesting Grazing Control Harvesting Grazing
30 ¢ FEHE Plots
25 + T T

O 4£#h 75 & Recruitment
4EBET - Mortality

NN

—_ —_ )
(=] w (=) w (=]
T T T T

X NAHRAR KAEM R
Control Harvesting Grazing
FEHE Plots

B3 RS TF 2003 ~2007 4EAERATRIEE AR PR FERFAETE T

Fig. 3 Mean ( + 1SE) annual mortality rate and annual recruitment rate of Fargesia robusta population in grazing, harvesting, and control plots in

2003(a) ,2004 (b) ,2005(c) ,2006 (d) and 2007(e) in Wolong Nature Reserve

P & KIERATA T A 2 g B e A 3 s & (p < 0.05,%2) 6

MEARAT R X R AR R B A DA BRI o FR) T 2% BT sh &5 0 # , B PR R T B9 HH A R TR
BRI R BRI FEAE Ty, (HL 2 ~ 3a JE B THIRIKF BB sh R BOR (B 2) o RARSE R R BB o TatRe AT Fh B
HTCHE R BT, I H AR IR BEARRS T AN RN P53, SRl R B RSt s bR 2003 4FH1 2007 4545 B (B 1)
Z5(p < 0.05)5b, HARFEMH I SXIRHETT M2 R AR B3 (p >0. 05) , AT WK FBI X AT 7 B R B A AL
BT B SRR BT AL, T B R REAT T B R H AR S A I R o TR AT PR X K B R
RSN ABRARRIA RINARE , X -5 AR Fh RS B 296 5%, BARPIE B RITTAREE BEAHZE A K (BR AR R &
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JG W BRAE A FIAR BB X G 5 158 KB TR 2 ], I BAT 7 3R M S8 T [ R 884K s AW IRER AT+
BRATE AR B 407N AT ) BR AP R BT AR (95. 29% ~32.73% ) , SE 5+ RE 1 %E55 , DT Ao i S FD W K £k
TEZRZ[E, B TEHRZ8E ZEETNEFRZAER RS, B AR e A K BT REHRE
TS HBRE DT , W R EH2E , LT ARIR TR AR 0 & e B > (£ 4) .

A RIAL 3R 5 K Z Rl B AR AT IO R AR A AE 4D FE 28 BR 2007 4E40, HAAE M B A B &M ZR (p < 0.05,
B 3) , ik T B 45 R 5 KRB SR B A R AR ARAR BE AT R 3 BE BT 1 SE I R A A o AR FE T 384 2003 4E A
2004 FHBHBHZESF (p < 0.05),2005 ~2007 FHR B2 (p >0.05) (K 3),2003 451 2004 Y 4EFLT-HR
5% BEAH EL , A 22 B JR TR R SE I i I RCR , BRR BRI R B A IR B R .

2004 4E(EME PR A, R IEFALRE VIR REAXT 2004 SE AT HC S/ TR &, IF B 1T oKk B AP 5R
A, AT 2% S5 FO B R THIELIRAIR ) 1 2005 48K BB SR BFE 5 \2005 4% BRI BRARAE 5 AR FE T2 %80 5
TR HERAEBE (p >0.05) ,2003 ~ 2007 FEHRITICHE R AR FEA FERE B K T & EERE
FET-H(p < 0.05,18 3) , RUIARIAIIEIEA R T EARIT TR FEF I, 2O T R AR A R 5
3% ( physiological integration) '™, EEIEAR R FRIGHITH KA R A B BIRE T WEHHE, 2%

A BT S T2 BT AR KRB R A o , A S 6 DA BB 5 KRB ) BF AL 35 I B s — AT FHCR BB SR B A

TRARI SR BEAH 228K, RIR AT 19.37% F116. 52% , TR AT A 67.07% Hl 65. 67% ; =& it Ak st 3 ER
B RAARRD

P % K B SR B A 7 BB ARATT TC P 28 A 19 BB B 5 o 8 7s E Fir §8 A © J HE 50 BE ( fertilizer effect) ™, T
N RAR ) 2 3 AR B B TR ” Bl 4, TR R '8 SR RO B (JL 2oL IR) M E T F I R 4
PREHASTT R BB SR B/ N AT AR B35 1, T A AR LT 3 O S 4R MR S 3R AR, AU A7
B/NHOAERR , NTIT AR T AT AR B 22 BE , A A TR BRI ST, RISt B0k T SE 8 O FOR FT LUE R AT+ FF e A
SO EAREH IS o SR, AR BR ARAE 7 A7 280 B0 b A2 AR 785 2 4K B B R T K B SR At BB A O (38
4) , BRZ AT H MRS, I B BB ERARER I RG FE 20 , 25 5 3 IR RE P S b i) 7K 32K o
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AEB#E(n=45,F=0.287 ~2.388,p=0.104 ~0.667) (K 3),

x4 FELBAXFTEAERBREATENERREER
Table 4 Growth characters of Umbrella bamboo shoots in different treatments from 2003 to 2007

EKRTHE AR ) Yeur
Growth index Treatments 2003 2004 2005 2006 2007
iz % Bt Control plots 14.34 17.35 17.60 13.78 16.42
Basal diameter( mm) AN HNHRER Harvesting plots 12.59 14.48 5.39 3.43 5.60

KAESR R Grazing plots 18.03 16.23 12.28 5.94 11.33
e X} #& Control plots 343.55 71.16 50.42 139.52 63.60
Culm height( cm) AN HNHRER Harvesting plots 18.46 37.73 61.80 69.83 53.40

KAESR R Grazing plots 128.45 20.44 73.58 78.26 53.33

2003 4K REA R BT A AP FEH (25. 86 +2. 06) % KK & T AR Ek & (p =0. 001) Fixt FRAE 7 (p =
0.007) , 4352 2. 85 £5H0 1. 58 15 ( ZE LA LSD L5, T [F]) 52004 RN TR NN BRERFE 7 8 T
KEEM R A (p =0. 001 ) FIXTBEAE Ty (p =0. 000) , KRB R & AN BRAE 7 Z Rl TG B 22 5% (p = 0. 729) 52005
FERV A FERUR BRI R BT SX IR T A Z R (p =0. 012) , KAES R B 5 A WA (p =0. 262) | A Ak
K5 HR (p =0.293) PP Z [H] 22 R AL B 2 52006 48 A R WA 5 43l e T %8 BRAE 5 (p = 0. 004 ) FI K REJE
FEMT(p=0.000) , T KAEMKRESMBZEITEEZER(p=0.634),

2003 AEEIRATTCHE RAEEAVAEFE TR 2 B 5 AN FERAR AR AR SR (UK BB R B 5 X R Z () A
BEMZESR (p =0.003) ;2004 £ A NBRARHETT ((48.71 £9.12) % ) R ABSi R BAEJ7 ((35. 85 £3.23) %,
p =0.043 ) Fx FRAE J7 R R ((20. 43 £3.13) % ,p =0. 002) , KAESG R BHE J7 g K T-x BRAE I, (ELPT 3 22 [ 1Y)
ZRAHE (p =0.052) ;2005 FEH M FFAERL TR ERN B KBRS > AR > X BETT
IR, H=F PIPI Z A 0 B E M 225 (p =0. 106 ~0. 341) ;2006 4EF1 2007 £EA [R] 4 38 77 =T £ AT
TRAESE TR, ZE USSR A B E (p =0.407 ~0.928) , I HAXHMEWAHZEM (K 3) o

PRI B RN R G EIC TR Z M 2 4B R W, X BRAE B 2003 45 (n =19,F =5. 620,p =
0.029) 12007 4E(n =19 ,F =7.888,p =0. 012) B BE ML, HAFEH (2005 ~ 2006 4F) 22 7 ¥R 8]
B(n=19,F=0.014 ~0.971,p =0. 338 ~0. 908 ) . A JgARAKAE 5 3k 3a MAFEFM FE R FAEIL TR 2 [A] 22 7 4L
N, BB HERM(n=11,F =0. 062 ~3. 253, p=0. 105 ~0. 808) ,2006 ~ 2007 4EM| 5 )% , £ F B %
(n=11,F =9.954 ~12.731,p =0. 005 ~0. 010) , 2003 4FF1 2007 4E KRR R EFEF WA TR B & T4
BT (n =59, F =20. 470 ~59. 315,p =0. 000) , FE#P 75 R4 BN AEFET- R 14 1. 89 155 7. 39 45,2004 4EF
2005 4FHAFEFETRE K TR, 2006 7 # A 22508, R4 T HBE = TAREFE T3, T H. 2004 ~ 2006 4
E I 5 R AR LA B 45 5R (n =59 ,F =0. 016 ~3.917,p =0. 053 ~0. 900) (K& 3) .

4 iFig

TEIRE 55 P AR PR SR B A A AR B RRAT 7 A X8R (3R 1) , 2R F BB 3% KRB B AL 35 DI A BRI
AEFEFE T, @ T 2003 ~2007 SRS E AR, AT T PR AT TOME R AP RS AN Rl A0 2 75 = e B AR . AR IR
IS HAIA] , WAL K BB SR B AT T H Bl 67. 07% |, 3 & T BF A= KRB X 5 ARAT SR R (15.68% ) , 3%
B RN B A K RRAEANAE 5 ~6 A M T BB BRI AR E R BT, H—4Erh 85% My A8 Tk 2600m
Lh_b ¥ 55 47 ( Bashania faberi) bk TiSEHG KRB 15 4~ H (2003 457 A ~2005 49 A ) —E A4 1576 5F
YN, BRI SR A B 4 B ANE T — S N TARRL BT PR R . B IR AR R 58 5 A
TR 5RBE (65. 67 % ) BOAHEGE (HRBAT FRE - BEN B AH B ZEE(p < 0.05) /& 29.07%,
JE# N 46.68% , 3B R R K AR R B BT A HIAT TR , 2035 8] 65em™ W& 47 7 M58 T B 1 5
SRR R MES, B 2007 4EJi%, BA 80% Zeha HIBRMEATI R 58 A FE . A AR AT+ 5 Ak B8 AP, K4y 10

~20cm, AT 18855 ,2 ~3a ZJ5JLPEHFFE TS [RIAT, X T KRB R | A BRAE T &, A ERARAE 7
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