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Abstract

Aims The growth relationship between twigs and leaves is a strategy that plants enhance the ability to use space
resources under environmental stresses, and elucidation of this characteristics is important for understanding the
phenotypic plasticity of plants in coping with environmental heterogeneity. Our objective was to examine how
Robinia pseudoacacia would vary in twig and leaf configuration in response to changes in slope aspect.

Methods In the northern mountains of Lanzhou in Gansu Province, China, 20 transects were laid out horizon-
tally along the contour at intervals of 50 m from an elevation of 1 550 m upward in four different slope aspects,
and 12 plots were set up along each transect at intervals of 5 m. A handheld GPS was used to measure latitude,
longitude and altitude of each plot. Community traits were investigated and all individuals of R. pseudoacacia
were used for measurements of the cross-sectional area of twigs, total leaf area, leafing intensity, and average area
of a single leaf on each twig. ArcGIS was used to construct the digital elevation model (DEM). The 240 plots
were categorized into groups of northern, eastern, western and southern aspects, and the standardized major axis
(SMA) estimation method was then used to examine the allometric relationship between the cross-sectional area
of twigs, total leaf area, leafing intensity and average area of a single leaf.

Important findings With changes in the slope aspect from north to east, south and west, the crown density, av-
erage tree height and soil moisture of the plant community displayed a pattern of decrease—increase, and the
cross-sectional area of twigs, total leaf area and average area of a single leaf of R. pseudoacacia displayed a pat-
tern of decrease—increase and the leafing intensity displayed a pattern of increase—decrease. Significant positive
relationships between the cross-sectional area of twigs and total leaf area were found in R. pseudoacacia in all
slope aspects (p < 0.05), and the common slope of the regressions was significantly greater than 1; significant
negative relationships between leafing intensity and average area of a single leaf were found in all slope aspects
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(p < 0.05), and the common slope of the regressions was significantly close to —1. In addition, when the slope as-
pect changed from north to east, south and west, the y-intercepts in the scaling relationships of the cross-sectional
area of twigs vs. total leaf area and the leafing intensity vs. individual leaf area both displayed a pattern of de-
crease—increase. The allometric relationship between twig and leaf with changes in slope aspect of the habitat
reflected the response and adaption of plant functional traits to their biotic and abiotic environments and the in-
vestment balance mechanism of plant architecture construction.

Key words Robinia pseudoacacia, cross-sectional area of twigs, total leaf area, leafing intensity, average single
leaf area, slope aspect

Citation: Shi YC, Zhao CZ, Song QH, Du J, Chen J, Wang JW (2015). Slope-related variations in twig and leaf traits of Robinia
pseudoacacia in the northern mountains of Lanzhou. Chinese Journal of Plant Ecology, 39, 362-370. doi: 10.17521/cjpe. 2015.0035

TRV 5B LS R DRI KR 2

al., 2010; Bernard-Verdier et al., 2012), #IhRETEAR
2 [R) B AL A R 2 A P sE TR W ) AR R S N AR
(Vandermeer, 1972; Silvertown, 2004). fEfEHYI#E
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103.25° E, #§4k1 536-1 914 m, [f#1857.04 hm?, &
JRHR S R ORBE T RS, AT R5-9 C,
=10 ‘CHIBR3 385.4 C, 4E[%/K & 250-360 mm,
FEEPE6-9H L HEN I LR R R K
51, KRR DU AR R AR A,
FLErpoR BN AR 32 2247 T34k 1 545-1 782 mff &%
ANen) b, FEAR N M)A 24P (Reaumuria soon-
garica) . i 4 (Lycium chinense) . % # (Tamarix
chinensis). ¥145%#%4 )L (Caragana korshinskii)%%. it
TR R AR R 120024, 3 PRI 1 25 v 2k 45 )
2 mAL K, LEKSEVA Y BA2 mirpk BE AR A R
B, i BRF38 %5 B k2 5008k-hm™; A T KRR
FERE TR K HE R AR, A 2 BAEAT 9 th 7 i,
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RSUES S Ly ¥ TR AW s S TR AC 1= R K oY SR N s 2 7
SRR FTAT R TR R, R e B AR A
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AR I LUK BE R 13 (VF H 55, 2012) 0 A BEANETT
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K A IR LR . BEAE B 1) e A3 ) AR
oo PRI G A AR, IR A B TR IR AT P RE
o RN 3K R AE RIS DN S 3R IS, B
TEARYEFN P I 2 () 0 8 3 7 7 (p > 0.05) . Mk 2
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AR A /B b SRR IR I A R/ IN R e ) 1
TARUHT O 2R o ALIHRI R PR H P P R0 S b i AR =] U
Ji RRI AR B K TR M (p < 0.05)(2), %k
s PEIBCRIRRI B i SR R ERL I (R RR ] U1 R IR
PR 0T 525 75 5 (p > 0.05), 2 Wb e L
SRR AT R 1) B TR RRURIASE /N PR HH P i B2 (2 2) o

3 Wig

MK AR R E SRS, SR 0
BB T SR A A% 3% (Yang et al.,
2008), YA TE A F AT & L ) ] IR, A3
RES L 0F IR e AR Hb A P BN R () 8 1, DARILRERR B
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Table 1 Main characteristics of the transects in different slope aspects (mean + SE)

I Aspect

TEYSHME Community characteristics

+5EKy

A% Crown density (%)

— - Soil moisture (%)
Fi% Height (cm)

Jb3 North slope 87.151 + 4.910° 398.547 + 23.352° 8.779 + 0.297°
4RI East slope 79.094 + 4,012 341.025 + 13.221° 7.914 +0.380°
FY South slope 67.383 £ 2.715° 301.722 + 15.144° 6.837 £ 0.517°
i3 West slope 78.779 £ 5.294° 339.448 +11.989" 7.848 £0.411°

[F)FUA )N - BER 7R 3 10 1) 22 5 & 25 (p < 0.05)

Different lowercase letters in the same column indicate significant differences among slope aspects (p < 0.05).

F2 AR S HERCP R AR R )

Table 2 Twig and leaf traits of Robinia pseudoacacia in different slope aspects (mean + SE)
B Aspect SR SR th i A

Cross-sectional area of twigs (mm?) Total leaf area (cm?) Leafing intensity (No..-mm™) Individual leaf area (mm?)
Jt3 North slope 12.892 +0.128% 37.695 + 1.743° 0.014 +0.002° 539.848 + 26.372°
Y East slope 12.496 + 0.224° 33.314 + 1.609" 0.018 +0.001° 478.526 + 24.131°
p

F3 South slope 11.613 +0.283° 25.064 + 1.878° 0.021 +0.001° 374.171 + 21.387°
P3¢ West slope 12.245 +0.335" 32.129+1.831° 0.017 +£0.001° 472.809 + 22.813"

[RIFUAN /N 7 BRI 7 ] 2 57 . 2% (p < 0.05)

Different lowercase letters in the same column indicate significant differences among slope aspects (p < 0.05).
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C, F¥; D, P,

Fig. 1 Relationship between the cross-sectional area of twigs
and total leaf area in Robinia pseudoacacia. A, north slope; B,
east slope; C, south slope; D, west slope.

30 ¢ A: y=-0.99x+0.90; R>=0.58

X, a0 B:y=-0.99x+0.87; R*=0.75
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Fig. 2 Relationship between leafing intensity and individual
leaf area in Robinia pseudoacacia. A, north slope; B, east slope;
C, south slope; D, west slope.
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al., 2006; Normand et al., 2008), 4 AARE T FE47)3E [
5 5 PR BT 10 A4 Y 98 i (Enquist & Niklas, 2001,
2002). #5312 A TR R R TR Y 2 D )
SRR, [HIET R A A LR SMAREE H.
WERTL (p < 0.05) (K1), —HMAHRKRIGLEST
4rCornerik | (Corner, 1949), ANFifi fufith JE 45 11E (1) A8
AT ik AR, AR AR TR R RN S 2 T
RO T AR N, X 0B Tl % 2 S ok e A
WIAERH RN BB, R R/ INRITH /N R U 24 55
BEUERE LA R /NFIER g (1)1 (S 75 2 2%, 2014) . X
FTULILS, Westoby%5(2002) 1 A IH- 11 7 25 Fl AE £
RIEVEDT IHEAT T AR, M — s R/ et
TRIAR 20— R/ R RSP, Wy [A] 6 23R
FER/NIIULHC, W5 U ) 27 A K 73 Bl ) 5 (R 2K,
A BE ORI BB S 3 1)~ DA S 7K 4332 S Rn 25 s 1R
W B IERLAY P (Niklas, 1992)IJH2H, ki 2t
R IK G B 2R, AR TS A AR T AR 5 e AT TP SCRE
(R TIAR FIE LG o BRIEZ Ab, West35 (1997) 4 H T &5
¥ 50 T HAHAMIR Ui AR R X Bh I G, BI: B3 AR
Hon B BA F AL 20 TE I 48 2540, B AR IEFE)
H 3 W6 SRAE I 1) S ARAK 1K 7 I a4k, A5 A R
I8 PR A e T RRRH BT R A R de KAk, AT R4
JoCIE R 2 A TR f /N, PR, B R ORI 4R
F&— 8 B LR I o T 2 AR AR - S TR DG &R 1
SMARER I KT 1 (p < 0.05) T L K A M- 2 4E
PRBRAREL () 3= BTy ReR 1, P DAAEEAG I R vp R 42
G AR, R AT BE A 40 T 210 - e i A
Wyt KA, AR SRSk vh 3t /M.

I vy EREROF SRR kRN R T R I R 2R
S RGN, AR [ T R AR T A T R
N TN A SY U AR A S L =N 1 UE iy S 0 = ol
FEIEH R K TR (p < 0.05), K BALEZE# TR —
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IEE rh SRR > S AT I 45 R, AR 2
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SEMAFEA AR ) A KT 2 (0 & M55, 2012b). R
JEIREI G, K3 28R K (BF5 55, 2004), H3EK I
TEANGRL), EEIERFKE /DT 52T 5
DX, H T e i | 2 T 4 H i i A R A A4 K S
RS, PRI s A SRR 58 ™ FE 52 e 1 A
YT R A TS 3D, 4 R 2 2R A K 52 21 R
MRS, W, SR b I R PR,
78 R B>, HHIK MR L), REFKSE
PR T 20 B AR H B, AT gk 1 i AR
9 (2ER%E, 2013). Jeidbsk, H/hmbAftt, Kt
BAHE R0 %, Ay om i b St AT
BB SR, R BHIEm 5 R s ST
AT, IS COMIKZE T HE 109 Hos %,
SO LU /N B 5 D) el B, A A0 D T B R 2 s A
B 1(Givnish, 1978), KICAEA Bt W B B
PREE N R BT RE AT Sl s KA T o AT
(Givnish, 1979), i AHXT /IS () i 7 DA A LA 882 e 1)
PATHRE DT, BOARNTEI. T mOCRRTR D IR
i N A A (Ackerly & Preston, 2003; McDonald
et al., 2003). 34k, Kt EYILEK M B ) BT
R B IR B, SR IIK I @RI 0%
BEE TR RE BT B, K N AN 25 B9 K 23 A
353 3K B (3% S AR W SR KUz, 2O
LER//INE TS NS VACTIE Vi 30 L
% (McCulloh & Sperry, 2005), M #8453 K F 4
WIALE K 53 Mt (1) AR 358 AN AT 7K 4338 53 7 1 PR e %
3, X 5 Callaway %5 (1994) (I 7T &5 S — 5, RII:
RIS T IR SRR S TR B A K%
ity e e et B DI TITR RANS
32 FHELHMEESBEMHK/NEIXR

FEA& Y] b, AR 5 5 P [RTRR S8 R B
H AR S AR KOG AR, B TR P A7 A K /N R
RSB, X 5845 (2012a) I T 7T 45
— 3o AT ACIE R RIBR SRS N TR A, BT
PR T FH(FR2), niprid, oK/ -t 250 R AU
KA 2 YN H R BE I 35 Hs ) 1) ) fig M 3d Y. 45
oAb RIS, Az FREE AL AR A
MHBFREEE R TR (L), ARART-HRIG 5, 25 B o]

LOeESE MBI R P RR (3 ) 22 5 0k 367

2R T REA) () AT SRA I R A, MR A AL
an g A, IR S AN B AECR I B, H
DAEInSa s FAGTI R, SR, o 2 ik i
JSC b I X TR I R R (FRER AR, 2013), i1
5 1) EL AR A RE B I, AN 6 9 U5 1 78
FIH, B AR L BT 54 R P T AR, ek H
I R 1R AR R SRS, R SRR U T o T kN B
TR, S H g AR KSR, AR TR A 5
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JE T S 2 A A AR RE T, BERTRUAEK R
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