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Comparisons on leaf traits of Quercus liaotungensis Koidz. on different slope
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Abstract; Plant survival in mountain environments is determined by both macro- and micro-scale topographical factors,
such as altitude and slope positions. However, how do slope positions affect leaf traits along altitudinal gradient is remained
unknown. Specific leaf area, mass-based leaf nitrogen concentration, and leaf dry matter content of Quercus liaotungensis
Koidz. were investigated on different slope positions along the altitudinal distribution gradient of the species. The result of
ANOVA showed that there were no significant differences of topographical factor and soil nutrient conditions among slope
positions, except soil organic matter content. Remarkable distinctions of leaf dry matter content were found among slope
positions, and the highest value appeared on top slopes, whereas the lowest on bottom slopes. There were no significant
differences of specific leaf area and leaf nitrogen concentration on different slope positions. Specific leaf area had negative

correlations with leaf dry matter content on all slopes, however, leaf dry matter content varied least per unit specific leaf
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area on top slopes. Unlike previous results, specific leaf area correlated negatively with leaf nitrogen concentration on top
slopes, while no obvious relationships were found between them on middle and bottom slopes. Slope positions may affect

leaf traits and their relationships of Q. liaotungensis, especially top slopes in Dongling Mountain.
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BRI YR RARE MR T B2 185, WRRERET ™ BT U ERE, A R L 2k
SR SHEMPRRTEIEBRRERY,

FEAZRYIHE S, RS AR BB Y I B RE N o e Bk, B % AR R A
BN B B RS YA K SRRAREB T ENER, AN XETNE" . BaiiERA
H 2 HeM T L (specific leaf area, SLA, 8L T EHEMHER) , & & & (mass-based or area-based leaf nitro-
gen, Ny, or N.,) FIH T )5 & & (leaf dry mass content, LDMC) . X Sbiginti RAHY) B B E L AR
Z—0

BT, KA MFEFEESHE BENEL, WATES AL — R B ET AR R
AWK AREERE LR . NREEWIR, MMM RS EN L ERER FRaE" | K
YA REAL EIERR , K B RSN, EiX 8 TAERZEE AN E N EHETHR, 5=
ST TEREM YRR 376 R R B VE Bl [R5 A2 EAE WD AE Y HeaR, ZE X B 37 R L3R 1000 ~ 1800 m T
FR4R(Quercus liaotungensis Koidz. ) 537 1 FEl A M- JE M AL BF AL 1 B 2ER4 1, 64T ZRAR RO LM TET AR, R0
EMTYREE 3 MRS, IR ENEAFRRA EMZER , #— BRI RBRE KR 15 G E A F 3%
b BITERIAHE , 8 7R RILAE BRI FIIR R AR BRI A KR
1 ARREMEFERBSGZE
1.1 A58 S

ABIFE T 2003 4£A12004 4F 7 ~8 AZEILEARR IIHEMNFBEILRBHESREE NPT R HT, EM
Wifi F 40°00" ~40°03'N,115°26' ~115°30’E, RERIWA/PMAEWRK, BXRITIWRDAERILX . LI L
RAEMAE G F, FIERE R . 4ERIKE 500 ~600 mm, IR S ~ 100, HE A HAR B R 1R
BRAE A M AR, 32 B 2R B AL T R ( Quercus liaotungensis ) \ #2 R ( Betula spp. ) | 4% #k ( Populus
davidiana) , B B &M FEHIB ISR, W08 ( Tilia spp. ) JWBA (Acer spp. ) Bk (Juglans mandshurica) LA J%
K E 4 ( Fraxinus rhynchophylla) % (2]

1.2 HHMAEMERRE

ABFR AR TA A, A T WA T ST B AR AR, IR TG E Jy 1000 ~ 1800 m, RIT AR
BWERR KGRI E, R T 10 FHL, HRNMEST K/ A 10 m x 10 m, 3£ 119 T, IR 535
5 1330,1752 m 11764 m [ 3 M RIRE LA F 7 W REB I ARBRHRTE 20a DL b, BB T
P 60 ~ 80 iR E b AR EF I E B A K BB Jr R R AR B e B AR VK SRR AR
BHOREEEE, FEHORES P R F (0% (ELE) 37 (POS) fiikE(GRA) ) 4,
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Tablel Comparisons of topographical and soil nutrient factors on different slope positions

£ 5% Sample number
I H Item k343 Top slope il {7 Middle slope  "F3#{iz Bottom slope p
40 46 33

3 & Slope gradient (°) 33.6+5.9 33.9%5.2 33.3x5.4 0.871
pH (5:1) 6.68 +0.45 6.62 1+0.42 6.59 +0.54 0.731
ALK Soil organic matter content ( % ) 5.90 £1.09 6.18 £1.21 6.63 £1.30 0.037
(B Available phosphorus (me-kg™) 9.84£2.72 10.55 +3.96 11.00 +4.49 0.407
B4 Available potassium (mg-kg~!) 132.08 +41. 14 138.04 +48.58 143.95 £50.34 0.559
4% Total nitrogen (g-kg™!) 3.08 £0.63 3.13£0.60 3.37x0.62 0.120
47K & Soil water content (% ) 25.91 +4.49 26.99 +2.82 27.52+2.64 0.123

FHENBEE T + rEHZ  The values in the table are mean + standard deviation

R2 IFRFHBEES R LR
Table 2 Comparisons of leaf traits of Q. liaotungensis on different slope positions

£ 5% Sample number
I H Item k343 Top slope il {7 Middle slope  "F3#{iz Bottom slope P
38 46 32
. TR Specific leaf area (m?/kg) 10.04 £1.26 10.70 £ 1.44 10.44 £1.65 0.120
% & & Leaf nitrogen content ( g/kg) 24.47 £3.20 24.23 £2.76 24.26 £2.82 0.928
T4y Fi & B Leaf dry matier content 0.484 £0.020 0.463 £0.025 0.458 £0.028 0.001

FHENBEE T + rEHZ  The values in the table are mean + standard deviation

£3 TRFELETFENRNHTYREBHSELR(LSD &%)
Table 3 Multiple comparisons for soil organic matter content and leaf dry matter content (LSD)

(D (D) ekt MD N ,
Slope position Slope position (I-1)

BYLE 1 2 -0.2833 0.2591 0.276
Soil organic matter content 3 -0.7305 0.2818 0.011
2 1 0.2833 0.2591 0.276

3 -0.4472 0.2733 0.105

3 1 0.7305 0.2818 0.011

2 0.4472 0.2733 0.105
THRSE 1 2 0.0205 0.0055 <0.001
Leaf dry matter content 3 0.0254 0. 0060 <0.001
2 1 -0.0205 0. 0060 <0.001

3 0.0049 0.0057 0.394
3 1 -0.2543 0. 0060 <0.001

2 -0.0049 0.0057 0.394

1 E3i{v Top slope;2 Hii{ Middle slope;3 34\ Bottom slope
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2 WMREGR
2.1 AEBEA EHIE . T EFRS ARG B R

JE&T b R R T $ A 38,46 .32 A, 43 ARTE R K 1000 ~ 1800m, K 1 BN, BRHIEA
VL& 2SN, HAtshIE 5 T 37 B FREBR M R Z R YA B E, b R T EAENR S 25 THRME
FRBEEZR(R3) , UATEMYEEELE T LM, TRABMIEHER. TYRSENHRSTEE L
PR AL BRI R 12.8% ,4. 3% F1 13. 4% ; W36 Hy 13. 5% ,5. 5% F1 11. 4% ; F 3 i 2 15. 8% ,6. 2% 1
11.6% , KB HERATYRE& 82 TR NBRRE R, HE S8 RV ARER, + T
EEEEFEMAAREEES, ML ERANESEEFARE (K2), REMMHTYRSES M
MR EREER MHHEANTRMZBZRABE(FK3),
2.2 AREENEHERSHTYRSEIHASEHRR

B 140 THEAREA ERHERSH TYRSENHASENXR. NEFTLIEN, 7 3 M
b, e ERESYTYRSE2AMHER, SIHEREL—ENRRT, LN TRET YRS 25 0RE
VAN 28/ GV A S N

BT M ERA RS BEAFEEN FIRFREER EAFEEN AR XR BN, 78 BT
HERESH RS BER AR, MAEFEAM T, “HE 2 MEEHENAR, 7 A, ~H B
K& BEABEE(p =0.072),

055 — _b3 A Top slope 35.00 B34 Top slope
A . A
.
. . 30.00 — .
050 | a0 %, *, R
o SO . . R
¢ % AN 25.00 - 1
0.15 |- ¢ .‘ R R
20.00 |- . . !
y=—-0.0068x + 0.552
0.10 R2=01839 p<0.0 1500 L y=-1.55Lx +40.036
: R2=03718 p<0.01
0.35 ! ! ! 10.00 L L L
7.00 9.00 11.00 13.00 7.00 9.00 11.00 13.00
0.55 - B g fr Middle slope 35.00 B Hh £ Middle slope
|5 ¢ ¢ E 3000 |- J
um“é 0.50 | o R é : R
54 ¢ e . . £ . o 2% e e
et D $ . S 2500 | Jat o,
S ous | NEE £s ¢ TR 3L e
g ** ¢ K2 N oe &
ey N 3 o " =2 20.00 - 3 - h
+=o G
9010 F »=-00111x +0.5823 3 1500
3 R2=0.4096 p<0.001 =
0.35 L L | 10.00 L L !
7.00 9.00 11.00 13.00 7.00 9.00 11.00 13.00
0.55 — "Nk Bottom slope 35.00 — T Bottom slope
’ C ' C
050 | o . . 30.00 |- 0: . .
* .
.0 ¢ 2500 1 %o g X .o
015 |- MR ¢ ¢ MR
. $e ¢ . 3¢ v R
. K N 20.00 |- R ‘e
. .
0.10 - ¥ =-0.0089x +0.5515 ¢ 15.00 L
R =0279 p<001
0.35 L ! L 10.00 ! L !
7.00 9.00 11.00 13.00 7.00 9.00 11.00 13.00
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B1 AR A EIARFEHERSHTHRSENHRSBIXR
Fig. 1 Relationships between SLA and LDMC and N, of Q. liaotungensis on different slope pisitions
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