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Abstract: The strong altitudinal gradients leading to dramatic variations in envirormental conditions in mountain regions
provide unique and sometimes the best opportunities to study plant reponses and adaptation to global climate change We
investigated tissue non - structural carbohydrates content (NSC) , ecific leaf area (3.A) , mass- based (N,.) and area
- based (N,.) leaf nitrogen in o dwarf banboos, Fargesia angustissima Yi and Fargesia nitida (M itford) Keng f ex
Yi, growing along elevational gradients in Wolong Nature Reserve Leaf NSC content and N, in F. angustissima, and
Nmass IN F. nitida did not regond to altitude, whereas all other paraneters studied changed non - linearly with increasing

elevation for both bamboo ecies This result may imply that the local - envirormental conditions do not change linearly
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with altitude The altitudinal regpponses of the paraneters studied are Pecies- Pecific This reult may reflect both the
Pecies- Pecific ecophysiology and the Pecies - pecific sensitivity © tamperature The high - altitude ecies (F.
nitida) may be more snsitive to global waming than the low - altitude ecies (F. angustissima).

Key W ords elevational gradients Fargesia angustissma; Fargesia nitida; global climate change; leaf nitrogen; ecific
leaf area; Wolong Nature Reserve
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Table1l Characteristics of plots smpled n W olong Nature Reserve

/m 1(°) /mm /
Secies Elevation (ma s 1) A pect Slope degree Slope Precipitation Temperature
1200 25 1150 16 2
F. angustissma 1420 20 1180 15 2
1620 20 1220 141
1810 30 1265 130
F. nitida 2480 15 700 7 2
2700 10 862 8 4
2940 10 1040 46
3170 15 1210 33
, (1200—1810 m) (2480—3170 m)
, 4 ( 1 ( 200m),
10m x20m , 6 ,
( )4 , 6 ( ),
3 , 7h 30s,
) 65—70 ,
122
1mm : ez- =l NC,
( )
3 30 ( 0 ),
mage J e (70 ,24h) SA
:9A (an’/g) = / () Npass (Ma/ Q)
Naea (9/M°)  Naea =Noass /LA
13
SPSS (SPSS 16 0 for W indows, Chicago, USA)  Excel 2003
One - Way ANOVA ) NK Nmass Naea NSC
2
21
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SA ( 2 Narea (P>005) ( 2
212 N
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Table 2 Altitudinal changes n S A (mean valuest D, n =3 steswith 90 leavesper site), Ny . (Mean valuest D; n=3), andN e, (Mean values

+ 9P, n=3) of Fargesia angustissma growing along an elevational gradient in W olong Nature Reserve

Elevation/m
1200 1420 1620 1810 F F
A /(am?/g) 274 55 £23 36a 269 17 £30. 39a 225 67 £8 96b 297 2423 42a 5 12 <Q 05
Nmass/ (Mg/g) 37.94+1 25b 37 91+Q 56b 29 38+2 8c 4165+038a 3208 <0 001
N area/ (g/m?) 1390 093 1420 15 1300 13 1410 12 0 54 0 67
* 0 05 ;
3 NSC

Table3 Altitudinal changes in tissue NSC contents (% dry matter; mean values+ 9; n =3) of Fargesia angustissima growing at different

elevations n W olong Nature Reserve

Elevation/m
1200 1420 1620 1810 7 ]
L eaves 13 34 +3 06 11 24 +3 91 13 06 +3 38 9 63 +0 96 o 97 0 45
Shoots 13 06 +0. 58a 11 04 +1 14a 13 57 +1 29a 9 07 £1 48b 927 <0 01
Stam 7.98 £0 57b 8 33+0 05b 10 47 +0 7l1a 8 40 +£1 48b 5 07 <0 05
Roots 9 720 87b 9 57 £1 65b 14 06 +0. 89a 8 84 +1 56b 10 06 <Q 01
22
221 3SA
A (P <0 001), ( 4 ,
Niass (P>005) ( 4 Nimass , A
Narea , A » Naea (P<0001) ( 4)
4 SA

Table4 Altitudinal changes in L A (mean values* D, n =3 steswith 90 leaves per site), Nyae (Mean values+ D; n=3), and Ny (Mean

values+ D, n=3) of Fargesia nitida growing along an elevational gradient in W olong Nature Reserve

Elevation/m
2480 2700 2940 3170 F P
3A /(am?/g) 329 63425 85a 203 20+23 55d 245 50 +15 61c 290 06 +16 86b 20 53 <0 001
Nimass/ (Mg/ Q) 35 24 +2 77 34 70 +4. 55 37. 17 +3 68 33 54+2 54 Q57 065
N area/ (g/m?) 107+0026c 171+0058a 151+0067b 1 16+0 08lc 56 03 <0 001
222 N
) NSC ( 5) NC
; NSC , , NC
, N , , 2700 m
3170 m, 5) NSC 2700m  3170m

NSC
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Table5 Altitudinal changes in tissue NSC contents (% dry matter; mean values+ D; n=3) of Fargesia nitida growing at different elevations in

W olong Nature Reserve

Elevaton (ma s | )

F P
2480 2700 2940 3170
L eaves 9 60 94c 15 81 +0 47a 13 20 +0 56b 11 97 £0 79b 39 51 <0 001
Shoots 7. 20 £2 96b 12 41 +Q 72a 7. 59 £0 84b 10 03 +1 55a 5 65 <0 05
Stem 6 88 +0 85b 10 74 +0 59a 8 53 +1 16b 10 5+0 99a 11 68 <0 01
Roots 316 +1 10c 8 78+1 17b 7. 47 £1 65b 11 19 +0 88a 22 35 <0 001
23 NSC
Niass NSC ( 1), Narea NSC
( 2 Ngea NSC ( 2a), Narea NSC
(R =Q 7937, P <Q 001) ( 2b)
§ 45 - a - 45 r b
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Fig 1 Nyas D relation to leaf NSC n Fargesia angustissimna (a) and Fargesia nitida (b) in W olong Nature Resrve
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Fig 2 Nye h relation to leaf NSC in Fargesia angustissma (a) and Fargesia nitida (b) in W olong Nature Reserve
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