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Abstract :Dwarf bamboos are acknowledged as being key to the sructure and dynamics o subdpine foress, snce they are widdy
d gtributed and dften form exclusvely dense undergroath in such environments. In SuthWest Schuan in China, severd gecies
of dwarf bamboo dominate fores undersories, where they have been shown to inpede the regeneration of many canopy tree
goecies. However , dthough the inhibitory dfects of dwarf bamboos on tree regeneration have been widdy documented , there are
comparatively few sudies documenting the clond plagic reponses of dwarf bamboo to differing canopy conditions.

Theamd this sudy is to determine the efects of canopy conditions on clunp and cum numbers, and to describe the
norphologica pladicity and biomass digribution patterns of the dwarf bamboo gpecies Fargesia nitida. The ecific objectives of
the sudy are: (1) to describe the efects of canopy conditions on the gromth and norphologica characterigics of F. nitida, and
(2) to describe the adaptive regponses o F. nitida to the different canopy conditions and its ecological senses.
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F. nitida, one o the Gant Panda’ s main dietary ources of bamboo, is mainly didributed within the coniferous bdt in
Wegern Schuan and Suthern Gansu in China, at an dtitude of between 2450 and 3200 metres. The invegigationsfor this Sudy
were conducted in an Abies faxoniana fores dtuated in the Wolong Nature Reserve in Wegern Schuan. The clond plart F.
nitida was surveyed under four different canopy conditions to interpret its clond pladicity under a range of fores canopies. Data
on clunp and cum numbers, biomass and norphological characterigics were obtained from three types of canopy gap and one
fores edge wilderness; the gap types were: fores undergory (FU) , intermediate ggp (MG and large gap (LG . While these
plats differed in canopy conditions, the canopy tree conpostions, topographicd traits and il traits were dl honmbgeneous.

The results of the sudy indicate thet fores canopy has a dgnificant efect on the genet dendty and cum number per clunp,
but thet it does not dfect the ramet dendty. Qunpstend to befew and large in ggps and forest edge plots, and sl under fores
undergory plots. The ramets show even digtribution under the closed canopy , and cluger distribution under gaps and fores edge
plots. The forest caropy has a sgnificant fect on both the ramets  biomass and biomass dlocaion. Favourable light conditions
pronrote the ramet growth and biomass accumulation. The grester biomass anmounts in gaps and fores edge plots is shown by the
higher number of cums per clunp and the diameter of these cums. Under closed caropy , the bamboos increase their branching
ande, led biomass dlocation, ecific led area and led area ratio to exploit the nore favourable light condtions in these
locations. The spacer length, gecific spacer length and gacer branching anges dl show dgnificant diff erences between ggps and
closed canopy conditions. The larger ecific gpacer length and spacer branching ange are bendficia for bamboo gronth , scattering
the ramets and exploiting the nore favourable light conditions.

In summary , this sudy showstheat to varying degrees, F. nitida exhibits both awide ecological anplitude and a high degree
o nmorphologica pladicity in reponse to differing fores canopy conditions. Moreover , the plagicity changes enalde the plarts to
optimze their light usage dficiency to pronote growth and increase access to reurces available in heterogeneous light
environmerts.

Key words: Fargesia nitida; clond plant ; pladicity ; subapine coniferous foreq ; Wolong Nature Reserve
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Fig.1 The quartitative characteridicsof Fargesia nitida under different canopy conditions(Means+ SE)
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(p<0.01)
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Table 1 The biomass and biomass allocation o ramets o Fargesia nitida under different canopy conditions(Means+ SE)

Item FU MG LG FEW F
B, (g/ramet) 41.879+3.727d 103.410 + 5. 350c 168.914 + 6. 174a 121.824 + 4. 276b 111.760 " *
C; (g/ramet) 22.921 + 1. 498d 64.305 +2.678c 110. 262 + 2. 846a 72.370 +2.006b 238.306 " °
Br, (g/ramet) 6.712 +0.753¢c 14.464 +1.018b 26.9590 + 1.142a 15.958 + 0. 831b 77.307 " "
Bl, (g/ramet) 8.221+0.929% 14.373 £1.24% 18.766+1.511a 14.575+0.925b 13.564 " "
R: (g/ramet) 2.190 +0. 162d 6.674+0.151c 8.262+0.122b 11.171+0.202a 537.941 " "
Te, (g/ramet) 1.649+0.169d 3.245+0.243¢c 4.206+0.301b 6.482+0.29%4a 61.681" "
Tn, (g/ramet) 0.185+ .030c 0.349+ .028b 0.459 + . 0510b 1.270 + .0480a 142.688 " ©
CP: (%) 58.357 +1.030c 63.013+1.033b 65.842+0.779% 58.498 + 0. 802c 15.790 * °
BrP: ( %) 15.744+0.817a 13.773+0.566b 16.180 + 0. 667a 12.944 0. 643b 5.212" "
BIP: ( %) 19.348 +0. 775a 13.376 + 0. 666b 10.799 + 0. 488¢c 11.511+0.472¢c 40.0%4 " "
RP; (%) 5.501 0. 130c 6.651 +0.197b 4.978 +0.125d 9.072+0.131a 149.419 *°
TeP: (%) 3.989+0.110b 3.092+0.078¢c 2.435+0.088d 5.182 +0.082a 173.730 " "
TP, ( %) 0.409 + 0. 036b 0.334+0.018 bc 0.259+0.021c 1.027 +0.032a 161.455 " "
B, Ramet biomess ; C; Cum hiomess; Br, Branch biomess; BI, Blades hiomass; R,

Rhizome biomass; Tc, Thick root biomass; Tn, Thin root biomass; CP; Allocation percentage to cum; BrP;

Allocation percentage to branch; BIP; Allocation percentage to blades; RP; Allocation percentage to

rhizome; TcP; Allocation percentage to thick root ; TnP; Allocation percentage to thin root ;

The va ues sharing the different letters mean differencesa p<0.05(ns:p>0.05 *:p<0.05 * *: p<0.01) ; U, MG, LG, FEW

1 The letters U, MG, LG, FEW are the same as Fg. 1
2 ( +SE)

Table 2 The morphological characterigtics of ramets o Bashania fangiana under different canopy conditions(Means+ SE)

Item FU MG LG FEW F
CH (m) 2.339+0.065d 3.292 +0.061b 3.723+0.058a 3.026 +0.068c 84.340 " "
D (cm) 0.902 +0. 024c 1.202+0.021b 1.310+0. 019 1.228 +0.020b 71.553 " "
NN 22.350+0.734c 25.700+0.436 ab 26.400 +£0.622a 24.500 + 0. 766b 7.403"°
IL (cm) 10.776 +0. 387¢c 12.817 +0.231b 14.159 + 0. 308a 12.560 + 0. 33%b 18.738 " "
A (emgY) 10.345+0.313a 5.319+0.275b 3.376+0.171c 4.357+0.241d 145.259 ©°
NBN 13.500 + 0. 560b 18.000 + 0. 611a 16.950 +0. 713a 16.400 + 0. 853a 7.718" "
BA (°) 55. 750 + 0. 809 48.533 +0.83% 43.600 0. 89%4c 39.483+0.707d 73.721"7
ILA (cm”2) 4.342+0.154c 5.836+0.091a 4.067 £0.152c 5.095 0. 130b 35.196 " °
3B (mg 13.000 + 0. 528b 18.200 + 0. 296a 13.350 +0.563b 17.400 + 0. 48% 31.468 " "
LNR 514. 350 + 54. 039b 504. 250 + 44. 107b 911. 000 + 63. 262a 650. 150 + 58. 149b 11.719"°
3A (em?-mg Y 0.336 +0.004a 0.322 +0.004b 0.306 +0.003c 0.294 +0. 003d 22.583" "
LAR (cn?-g b 51.851+1.898a 27.195+1.359 22.111+1.563b 26.516 + 2. 656b 48.616 "~

CH Cum height ; CD Basa cum diameter ;NN
number of branching node ;BA

Led number per ramet ;3 A

Number of rodes; IL Internode length; SO Soecific cum length ;NBN
dnde led area ;3B dnde leg biomass; LNR

The va ues sharing the different
1 The letters U, MG, LG, FEW are the same as Fg. 1

Branching ange;ILA
Soecific led area; LAR Led areardio;

letters mean differencesa p<0.05; U, MG, LG, FEW
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Fig.2 The nomphologica characterigics of rhizomesof Fargesia nitida under different canopy conditions(Means + SE)
The different |etters mean differencesat p<0.05; FU, MG, LG, FEW 1 TreletersFU, MG, LG,
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