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The influence of road on the growth status of Fargesia nitida in Jiuzhaigou county

WEI-Ling . RAN Jiang-Hong, ZHONG Xue , YANG Li-Jun, YAN Ting-Ting, ZHAO Chen-Hao
(Key Laboratory of Bio-Resources and Eco-environment of Ministry of Education, College of Life Sciences,

Sichuan University, Chengdu 610064, China)

Abstract: In order to ascertain the impacts of roads on the growing status of diet bamboo of pandas, 177
quadrats (ImX1m) were sampled by the different distances from the road to measure the height, basal
diameter, and the density of Fargesia nitida and other environmental factors such as herbage height,
moss coverage and humus coverage in the habitats of the Giant Panda in Jiuzhaigou County in 2014, The
results showed that in 5 gradients which defined by vertical distance from roads under 500m, there are
no significant differences in average height and basal diameter of F. nitida except average density; in 5
gradients under 100m, there are no significant differences in all these three factors. The average height,
basal diameter and density are not significantly positively correlated to the distance from the road. The
height was correlated to the herbage height, moss coverage and humus coverage significantly; the basal
diameter was correlated to moss thickness significantly; and the density was correlated to the upper vegetation
coverage and herbage coverage significantly, which illustrate that the growing status of Fargesia nitida was
mainly affected by multiple environmental factors. Even though the road operation has no significant effect on
the growth conditions of Fargesia nitida , still, the bamboos near the road are severely damaged by deforesta-
tion, as well as gnawing and trample of livestock that mainly brought by roads.
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TH % R G500 2o T B P T I T Y 2 A R
M) [X 42 (road-effect zone) JE Jili Az AR5, HuA: A5 50
TRV B S AR 19 A%, A 6, g ma A e
TR B AR 1596 ~20%6 . 4 T B Bl
BT s KREBOR A ZL 8h W) 5 25 DL B — s 3L
b el CHRE 12 R P R ol 300 % OB A D X6 2 6
HOA [l A B2 T X LA T A 1 3h ) A
i3 Sk AR rp T BB A4 1 K/ e T
T 5% i P AR S A o 225 R [ A0, 57 308 9% T RRURT G %A
BRI BRILZ AN TE AR ST R N
RN S T BRI G S I R . 3B
R XCTAEL A) FH) 30 40 3550087 2% 3R Ay o 3 55 AT e IS R P 4
F A= W) 2R A% B AL M0 55 T 1 7 A S ) R
S TIE RS T B RS R R
DA% T 5 8 3 A A A T Bl 4 s A S R 1
RN 2R e | O BB WD 1 FIEw
AR BRI LSRR | T8 55 - B AR
Y BRUA T BEH A2 22 S AR YRR 2y
PR T O AE ) ) S e P T 5 B B ) 30 A O i
HE AL RS A S 7E 55 Sm eI ™ 5 3 Tl
#% 200 m [ N AEE AAEY) A KR AR 6
BAT AN H A B B T R R AR R A
(OB I B TE I 200m DAAMKRE ) Pk P A B R0 5
TR A R R A TR 7 125~285m

Wi & 2 At S i K L KBRS (Aidluropoda mel-
anoleuca ) W 5 i PN B4 A2 8 18 5O B & K. 18 K0

R i R LB A AT BEL B K B 114 3T B RS
By DI WK AR A A 22 18] f) 5 PR 520 S 2R A AN
(i EE B KRR B B 99 0 AT T O B AR
BRI 2L R 55, 68l /NT F B AR O A
S R BN A AT R 1 2 T 2 A AR 2 L B R
SR AN M2 St v 00 ) A 355 3 S 0 AR M AT S
M R B AR S BEL R » A8 Bk A B A A UL 2 B A
PRI R P M 01K R A R 4 A B O 5 T 9 7]
L R 1T TE G R R T A AR ROIR DL Y B2 T
T AR BE A JLFE 8 B 9 O AR A AT S b 2 s T A0 A a2
BN R R BN AT AR A R AT T TS U
S0 S DR A R A LR DR B SR T B 3t B K
B8 I 3 B AR B S I PN 4 A S P R
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F 5 DX BEBEALE DU 1| BT S0 580 JE e 1 va M L 9€ i
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oS % s MU ERA B A T AR 2 103743 ~104°7', Jb 2f 32°
17'~33°17" Z [l (UL 1. BFF5E X S b 450 LA 1o L e 75 i
SR S S T AR A AR R I A A 1 1 D
X AR 12, 77, S B K 600~ 800mm. JL 7
T ELJRRARA o A B AT B UR 76 2 B 7 0
MRNERA AT 50 A AT R = 2 DLAE VY Fi AT (Fargesia
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Fig. 1 Geographical location of the study area and investigative samples
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2.2 MIRAZE

2.2.1 A&k MRYEEE A B TE I B
BB AR Ty BURE RS 4] 43 R - <<10m, 10~50m
50~100m.,100~200m,200~500m , 4> M & 1m X
Im BEJ5 (REJT RIS 2) I f B 5 38 7 A Ak s L 3
BB ESELERKIER, DR HEERM N
T [ B I DL 1m X 1m B 95 Sk i i 10m X
10m FEJ5 b 248 4 55 B8 5 AT 5 B A A i
% IS B TR TR A8 OF- % Ml IX R A, 358 45 2 35 A 0L A A
BT TR 4 T U AR 4 T 3 A 5k 1) 5 i
AT Bl S Ok A T AT R SRR DT S R I B R
2300~3100m. | F 47 F M 2 M I A5, Hon L
TE R LA X AN R — S A AR LR R B A Y 5
B EE FR AR L B 2s 7R AR A BB B AR AR R AN Y
— FEAIN L RS RO AR 1.

1 BAEVNESHFE
Tab. 1 Parameter list of measurement in the survey
28 1.1
W5 A BN FE G0 5 GPS i 5. R A GPS |
e 2 A RE R BE B A S AT IS T
N =
FEABEBER (M) Map 10,0 9 Bt T FL o B 5 T i 7 5
SR I Y SE PR R
TP (m) K GPS il &
G K GPS il i
LA R BT RORE T R T S AT RS
TERETT TP BE AL VE B 20 Bk BT %F 7 0 &
A7 B (m) PR R LB RE 20 BRI AR . EF
A (mm) Pr#k H Sm 1y R 5 AT 3 AR R AR R
R‘{)ﬁ'l’i’
S L/ NEE 5y el .
R AT PAZNEE T 0 10 mX 10 m A5 Hp

Te AR HEAR O 45 8 47 1 =5 5 R %
# 5%

FEINLL/NEE DT gL v 10 m X 10 m A J5
AT R R 56

5% AP

a5 (%)

Lo N L) I 5%
B BE (em) JAA R K37 3 0.5 em
B () 00, K5 B0 5 5%
HEEJRRE (cm) JAA R K37 3 0.5 em
& 4 00,85 86 5 5 %

A RO &R A6 2] 1 mm

2.2.2 HWAEIF % Gt TYETE SPSS
21.0 P& BakAT. TR BB B R R AR 7 B
A3 AT AN YA S SO S R FH AT A A A e R
G3Hs BICKE R A A BB 2 B 0 BE S T o0 B, DA 4K
P AT B O Ak Ak 2.

R I HRE AR K-S A 56 5 BT A1 3 A 1) J5L 4 B 30
HEAT TE 25 P A 5. R PR 5 22 43 i (One-Way
ANOV A 5317 FE 22 6 AS [ B 85 04 5 47 bk v L 642
SRS HAT WETEE S Levene K56 5 22 57 M
T 22 B PER e £ LSD sE T 2 E iR, T 22 A
HFFPERY £ Tamhane’s T2 #4172 & H.

K Spearman &5 9 AH 5 P 43 B X #5747 RE =
FEA VB CE TR BT R L DA R AR
PR [R] R O 6 R HEAT 90 20 43 A 154 5 # AT e
TR AR AR OGN T A AR g A GLM 557
HEAT B1IE 4347 8 28 8777 AR RIR 00 5 R 2 6 10 2 L
E B R A HLA A G M DL R T B AE AR LR
SR R 7 AR ROIR B 1 S B TR

3 HBRSHMW

MR 177 DB, Bl 24 5 A ol S M 5
itk ERFE ES M, BEAE T IESS 1
Phsr B AR B B AN B
3.1 ERABRAREBSSFMEKRRIER

TERE 2N % A A BE B 0~ 10m, 11 ~ 55m, 56 ~
100m,101~200m,201~500m 4 5 /> P 25 46 i o, 55
PRk E (P =0.897>>0. 05 ) 542 (P =0. 951>
0.05) . 22 YR W35 . i 778 FE 22 5l B 3% (P =0.
002<<0. 01). R Z H LR A5 R WoR - #i 77% BEAE 11
~55m 5 101~200m #f FF [0 A 1 3% 22 & (3% 2-4).

R T2 TR A AR O B B I B S
HORGBA 092246 fF 100m N EHE 41 532 0~5m . 6~
10m,11~25m,26 ~55m .56 ~100m 5 4~ I &5 4 73
B 45 R R & AT AT B ks (Po= 0. 757 >
0.05 ) K4 (P =0.925>0. 05) . % JF (P =0. 284
>0.05), ZRAREFEGRS . FKO).

R2 BEARAEESNEAFITERRL(BELFER)

Tab. 2 Statistics of Fargesia Nitida growth status at different distances from the road(Mean+ SE)

2 I S () AT K R Cem) BEAT B (mm) W bk /m?) FEA B
<10 163.05+6. 66 4.69+0. 22 37.81+2.75 47
11~55 165.64+7.76 4.65%0. 24 31.77+1.71 57
56~100 156.20+8. 98 4.39£0. 22 35.5843.16 24
101~200 158.1249. 48 4.55+0. 29 49.40+5. 36 25
201~500 169.24+13. 28 4.58=0. 27 37.50+3. 44 24
SFEA 163.10+3. 95 4.60+0.12 37.16%1.39 177
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K Spearman A 56 4 73 r % A2 94 /i AT A= K
TR SR IN T B R R AT 0 (R T L ER
71 AR DY AT bR G S R R W BE S B O A
FHOAEAOC, 5 A | 6 R A O OG s A
VU PTHEAR 5 R R R L AE O A N AR
K EBENJE R AR, 5 H 8RR 7
MG AR PURE AT R S LR AR 5 (e AR %)
OG5 A E e B R OG5 AT T
ot S IR AR OC. SR PU AT bR R R S A
S P O B AR OGO AR

R3 BEABRIREEMNEASHTMERRKRAIBRRERZE
S

Tab. 3 One-way ANOVA analysis of Fargesia Nitida
growth status at different distances
S Df F P
Wi bR dfi=4.df.=172 0.270 0.897
(X T dfi=4.df.,=172  0.174 0.951
A R dfi=4.,df =172 4. 290 0.002" *

W PR K IR AE AL 0. 05 By BFM AT L2255 B3
PERORKG I A RAE 0. 01 (9 WA MK 128 Rk .

Tab. 4  Multiple comparisons of Fargesia Nitida

density at different distances

1 N B B B (m) WEME P
11-55 0.494
56—100 1. 000
<10

101—200 0.474
201—500 1. 000
<10 0.494
_ 56—100 0.970

11~55
101—200 0.039*
201—500 0.790
<10 1. 000
11—55 0.970

56~100
101—200 0.281
201—500 1. 000
<10 0.474
11-55 0.039*

101~200
56—100 0. 281
201—500 0.511
<10 1. 000
11-55 0. 790

201~500
56—100 1. 000
101—200 0.511

W PERARKIRAE A 0.05 AU E MK LR B
ARk LSD, % fiF o Tamhane’s T2

®5 BENK 100m OREEBMNEBESTERRRE (BELIRER)
Tab.5 Statistics of Fargesia Nitida growth status at different distances under 100m(Mean=+SE)

12 6 B B (m) BAT R 25 Cem) AT AR (mm) Bk /m®) FEA R

<5 156.69+8. 57 4.60+0. 30 40.04+3.71 27

6—10 171. 64+10. 47 4.82+0. 33 34.80+4.08 20
11—-25 160. 97+12. 55 4.59+0. 38 31.96+2. 66 25
26—55 169.28+9. 88 4.70+0. 32 31.63+2.27 32
56—100 156.20+8.98 4.39+0. 22 35.58+3.16 24
BFEA 162.92+4.53 4.62+0. 14 34.70+1.41 128

F6 BEAKIOMNARESHNEESTTERREIEERAESH
Tab. 6 One-way ANOVA analysis of Fargesia Nitida growth status at different distances under 100m

[{-F Factors Df F P

Bk Height dfi—4.df..—123 0.471 0.757

342 Basal diameter dfi—4.df.,—123 0.223 0.925

I Density dfi—4.df..—123 1.274 0. 284

A3 DAAE PG S5 AT R AR O IR AR L
HZWBEMCHAETHEF R AZEMNA GLM £
RYEAT B0 43 A7 15 30 09 06 Ak 8] )9 8070 0L 3% 8./
FEOTH Wi AT RR R AR B R R R A
JoT w5 FEAH DG (P<<0. 05) , Fifi 35 B0 A 2% 157 J3 1 JS B o
i JIE Y 1S A0 A8 P AT PR R (P =0, 242, =0,

239); Bl E # B T B A HEOR, BR mBUE = — 0.
220). FEVUEAT AR 5 H &F JE B AR OC (P<<0. 05),
B 5 25 LB A 30 K B AR BN (r = — 0. 264). 4E
PEET A% B S 1 2 R0k o5 R R A 2 i A DG (P
<0.05) , i 5 | JZ HE Bk 26 18 A 5 R A 38 L %
BE AR B (r=—0. 166,r =—0. 201).



% 2 WA, K. ABNUEABLEBZFAERKALG T 433
KT EEHFHTEKRAEESEFHHEXES T
Tab. 7 Correlation analysis between Fargesia Nitida growth status and ecological factors
LR T ROAR  RARE  H#E B2 O EMm O ERR (U ¥ (T SN
e s 1R B s J 33 JE 33 JEL B R i e R fiER
LJ;:);& 1.000  —0.025 —0.202* —0.238* —0.137 —0.088 0.073  —0.077 0.085 —0.095 —0.166* 0.083
Py 3% % - 1.000  —0.107 —0.090  0.029 0.055  —0.059 —0.037 —0.057 0.055 0.191* 0.174"
WARZEE - - 1.000  0.366* —0.012 —0.088  0.133 0.054  0.242° 0.168* —0.201"* —0.086
HARSE  — - - 1.000  —0.212* 0.128  —0.109 0.217"  0.095 0.124  —0.033 —0.119
BEEEHE  — - - - 1.000  0.341* —0.228* —0.002 —0.220" —0.191* 0.054 0.173"
HEEREE - - — - — 1.000  —0.313* —0.141 —0.302* —0.264" * 0.062 0.281"
RN - - - - - 1.000  0.410* 0.239* 0.151* —0.021 —0.123
JEBEE  — - - - - - - 1.000 0. 096 0. 083 0.092  0.069
Ptk - - - - - - - - 1.000  0.818* —0.151* 0.016
(e T - - - - - - - - - 1.000  —0.076 0.015
¥ % B - - - - - - - - - — 1.000  0.078
BRI — - - - - - - - - — — 1. 000
o VRN WM % x VRIRR A
T8 ITNEMBERSWMEMERRASEERFHNXER
Tab. 8 Relations between Fargesia Nitida growth status and micro-habitat variables analyzed by GLLM models
PR A5 4 1 A8 i B Sig. WA [{ ARG B Sig. PR A5 F A5 i B Sig. Df
(B BE) 138.263  0.000 € 1) 48.042  0.000 1
N (BRBE)  4.883  0.000
g R 080T 0005 B LREBGEE —0.166 0,010 1
HEESE  —0.257  0.021 )
WHEER  —0.085 0.003
JEBERERE 0.336  0.006 WARBEE  —0.318 0.011 1

3.3 MERFEELKESHMEXESN

B LA b spearman AH 5GP 43 B 45 S 0] . & 6
TR EHE R 4y 1) 5 I B R R (W) B IE A
K F (FR 7). BBt 25 05 N I TG 0 A 498 o, 2 B
JEE R WG . IR T MBS F R
SIS R v R R B R R o AT
PN, A SR 43 T (R 7D R, 4 % 5 A8 P A
R AR R R O T 0 3 A O 6 &R L U I R
ERUCE R E TR R B RS B
JELRE S A B DR TS 43 X AR 78 A7 A R B =
A= R .

4 1F

N aEN

%

S5 AE W) 10 AR R R A N 4
RN ol 7/ SRR R E (e R A Ol A S
RSO R AT — o AR A 5w R R E O 4
IR R T [ TR X U A ) R A3 R AIE AR A
SR AT I 67 9 Bl o I AC 32 2 A7 67 1T R, K R
NE S T N h A 1 M S P S S B N = Ty N e a7
£ RN 3= S0 UM RS oy NN TP 1% N U 87 NN

B
[13

SR
2

I=7A
W

AR T RORI B A B O BRI A R 2 Y SR
AR T AR ) ok A ) AR G R T b 52 e
FEN B U 400 IR B [ (Sm) Y B Ol B 3. PE
SEHAE R 1 LD BRI 5 25 R R E BT 3 Sm (1
50 10 L A o R B 3R B — i A R A RO XIS
SERIIN Ry s o R ROAE A ) 5 T 2
TETH A AT A BT R e [ A O I R
YiEm R 2 £ TASRE Y AW E R
AR S /05 DN o =Y TR SR R S ]
Fofr 2 KRB0 1 52 i W 58 . ARSI S8 45 R & A2 7 i
Py bR ERAR R O R B R IR T R G
KA R ETE 0~5m i Bl A 25 A0 G, B W1
I8 0 JUAETE AR T AT 00 A AOIR 2 R e R R

M FELE R — 5 T, 23 B 5 RV AT B 2R
KA ARG AH b2 A B G B 5 G i R
JE G B 5 R A R R B AR B T S R
I A A B 35 A O OG R B SO R gk A AT
(Bashania spanostachya) W IF 58 22 B, AT 28 W) 4
KEFHZMPE 7, FEAR R &R T2
Tk 09 A5 DR 3 52 W) o b e R A I Y A 10 T
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50 %

o T A8 B 78 2 5 b 2 A AR A J3E 04 /N 4 5 ey )
AR 't B a] ) S A S 55 . DTS W) R 2 AT 10
A HB PAT BEHE OR AT T B AR /N, R R Al 23 B
5 VA B ) 36 R b /N SR A i B Y
W R WY, TE G O B IR PR Ay A AT
R R AT R X 5 RATH AR Z5 R AL, b
JE AE W B AT, A 7 AT AT R . AR B
ST AT 5 4 B i R O I 7 A R I
TR AR AR AT B o R M T I A R R ARk
LIS NEE W R RS AT (Fargesia spp. ) AL )G
H AR HRT IR 2 T S 4 R R W] B R A
XiF 4 Ve B S 2 5 AN WIS A5 R AR R L AR T
Ay bk ven B 7 45 5 R 108 38 0 BRI , AR B B TR IS
FUHE NI R AR, B HEE R ST A K AT BA
BORBYAHOCHE. 2 A KM RIR 2, ATy
WFFE 45 5830 F WY, 68 58 o7 i B8 A8, A8 PG 5 1 bk v
R L R R R S R AT R R L IR A OG,
TSP S A AT 9 A R A R R B A R
1 (Phyllostachys pubescens) 4= J145 i & 5 .

Iy —J7 I F B o RN 6 R IR B O R
BB A O T o 8 o 5 8 L 03 0] 5 AR P AT
MR AR 1 A OC  H R AR U AT bR AR S R
UNESEIEEITE ¥ P W e ]
WA AT B S DR < 52 I A8 0 T A RKOIR B A B 5
WA LR AR B R HaE
JIE 6 B T 5 B P IR R DG Y A B iR B L AR
B B A G A E RS B R RE S
B JEE . PR 3R 5 25 45 2R 10O B 20 B O [ B B A Y
7T 22 50 AN 3, T R PR O 4% R 05 PR X 4R PG
Ay B 1E S5 e A BRI L WO R G L
JEL R 5 0 0 B S S AR OC L AR P AT A ORI
FHE S BE A AT BE RO W A G Y. 2R A & A
R FRATIA g 1 Wy 1 9 R P e I T T B R
ST B R B R R SR A B TN 2 X
HEVH AT A AR DL ™ A= 5 ).

SR W) AR K R R A RIS /N IR B Y
IR CH A S R O L g At R A A R
PRI 2% Il R 5 o A 9T A BB DY 1 RO e DR IE 58
£ IS T A = R D G R S ) A el o - M )
AR

AW T IR W 2 02 B X L FE I EL AR T
(LRSS SR TE 3 A (N EPi N AL A 3 S SO KU ES
AT FZ A PR A A 308 A 38 B RE A Ry T A K
FEDT B RO 2 R & 5 N BE AR, B

eI/ = ¥ Nl = B AT AT (g 7l T v N
RLWIE W SEAT 0 A ARG . B O MRk . 7 A AR
AR AR T B G0 IR A O AR 5
AT A K By 1 P A IR L BRI 5 OO R AT A
2R AN T 2

S % Uk
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