25 2 Vol. 25,No. 2

2005 2 ACTA ECOLOGICA SINICA Feb. ,2005
M M
( , 730000)
( s )20 (10 1 10
) (SLA) (LDMC) y o s
SLA LDMC 5 3 SLA
. 6 LDMC (p<<0.05), .1 SLA
SLA, LDMC .1 SLA LDMC s
SLA LDMC o 20 ,SLA ,LDMC o

Specific leaf area and leaf dry matter content of some plants in different dune
habitats
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Abstract : Specific leaf area (SILA, leaf area per unit dry mass) and Leaf dry matter content (LDMC, the ratio of leaf dry mass
to fresh mass) are important variables in plant ecology because they are associated with many critical aspects of plant growth
and survival. In this paper, we examined variations in specific leaf area and leaf dry matter content of 20 dune plants (ten
annuals and ten perennials) which have different distributional patterns in Kergin sandy land, northern China. Our purposes
were to detect the variations of SLA and LDMC in different dunes and different functional type.

The selected species mainly distributed in three types of sandy land habitats: mobile sand dune, semi-fixed sand dune and
fixed sand dune. We selected 15 individuals for each species in each type of dune. Three leaves on each individual were selected
to study their SLA and LDMC according the procedure of Garnier et al. Soil characteristics of each habitat were analyzed to
reveal the differences in three types of dunes.

The results showed that the mean organic C. total N, total soluble salt remarkably decreased along fixed sand dune, semi-
fixed sand dune and mobile sand dune. This decrease tendency was also found in values of organic C, EC and C: N. But the
record value of soil PH did not vary with any of the other soil characteristics. The mean SLLA and LDMC in different habitat
varied significantly between species. The maximum SLA value (295 cm*/g) was in the annual grass Setaria viridis on mobile
sand dune, and the lowest SLA (86 cm®/g) was recorded in the perennial grass Pennisetum centrasiatum on semi-fixed sand
dune. LDMC was between 0. 1 (for the annual forb Chenopodium glaucum on fixed sand dune) and 0. 44 g/g (for the perennial
grass Phragmitis australis on fixed sand dune). For the species distributed in three habitats or in two habitats, its SLA and
LDMC were compared to detect the difference between habitats. The statistical results showed that the SLA of most species

with wide distribution was significantly different between habitats (p-value < 0.05) except for three species, Chenopodium
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glaucum, Euphorbia humifusa and Salix gordejevii. In the case of LMDC, six species showed no significant difference between
habitats. Results of ANOVAS showed that there was a significant difference between perennial plants and annual plants for
SLA (F=7.40, p-value <0.05) and LDMC (F=15.4, p-value <C0.001). The mean SLA value for all measured perennial
plants was 135.1 cm®/g, which was lower than that for annual plants (192. 7 cm?/g). In the case of LDMC, the mean values
for perennial plants and annual plants were 0.32 and 0.20 g/g, respectively. Although the detected correlation was not
significant between SLLA and LDMC for annuals, our results showed that increasing SLA was associated with decreased dry
matter content.

Key words :specific leaf area; leaf dry matter content; plant; dune; habitat
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Table 1 The soil characteristics (0~15cm) and vegetation productivity of three dune habitats (Means+SD)*

Habitat
A P
Mobile sand dune Semi-fixed sand dune Fixed sand dune
Soil characteristics (n=23)
Organic C (g/kg) 0.3240.05a 0.92+0. 09b 2.80+0. 06¢ 57. 26 <0. 001
Total N (g/kg) 0. 046£0. 005a 0.10640.01b 0.28140. 008¢c 55.94 <0. 001
C/N ratio 7.03+0. 39a 8.6840.23b 9.96+0.47c 56.98 <0. 001
pH (H,O) 7.7040.06 7.5540.13 7.5840.12 0.57 n.s
EC (ps/cm) 17+1.53a 34+2.16b 50+ 2. 08¢ 58. 06 <0. 001
Soil moisture (%) 2.6+0.0la 2.14£0.015b 1.940. 02b 6.23 0.017
Vegetation productivity (n=15)
Biomass (kg/m?) 0.11+0. 08a 0.2240.06b 0.37-+0. 09¢ 21.91 <0. 001
Coverage (%) 1042. 04a 52+44.28b 72+5. 26¢ 26.63 <0. 001
* 0. 05 Values followed by a different letter in rows mean significantly different at 0. 05 levels
2 (m?/kg) ( +SD)
Table 2 Specific leaf area (m?/kg) of harvested species in three dune habitats (Means +SD)
Species Habitat F P
MSD SSD FSD
1 Annual species
Agriophyllum squarrosum 18.5+1.0 — — — —
Chenopodium acuminatum — 25.1+1.0a 24.841.0b 6.79 0.043
Corisperum elongatum — 13.6 £0. 8a 15.7+1.0b 25.5 <0. 001
Cynanchum thesioides 18.640. 8a 18.741. 1a 21.0%1.1b 38.5 <0. 001
Euphorbia esula — 13.840. 9a 15.1£0.7b 28.7 <C0. 001
Euphorbia humifusa — 19.740.9 21.8+0.9 3.42 0.062
Izeris chinensis 10.9+4+1. 0a 11. 6+0. 8b 13.24+0. 8¢ 43.3 <0. 001
Salsola collona — 18.140.9 10.9+1.1 0.32 0.579
Setaria viridis 29.5+1. 3a 26.74+1.3b 24.941. 2¢ 25.42 <0. 001
Tribulus terrestris — = 20.5+1.2 — —
Perennial species
Calamagrostis pseudophragmites N o 115208 N N
Astragalus adsurgens — 20.6+1.3 21.2+1.1 0.32 0.579
Artemisia halodendron 9.740. 9%a 9.940.7a 11.6+1.2b 30. 7 <0. 001
Lespedeza davurica — — 12.0+1.1 — —
Melissetus ruthencus — — 13.1+0.6 — —
Messerschmidia rosmarinifolia — — 19.3+1.2 — —
Pennisetum centrasiatum — 8.640. 9% 10. 6£0. 8b 25.16 <C0. 001
Phragmitis australis — — 10.4£0.9 — —
Potentilla bifurca — — 10.4+1.0 — —
Salix gordejevii 11.14+0.8 10.54+1.0 10.94+1.1 2.06 0.14
* 0.05 ;s MSD,SSD  FSD s Values followed by a

different letter in rows denote significant difference at 0. 05 levels; MSD, SSD and FSD stand for mobile sand dune, semi-fixed sand dune and

fixed sand dune, respectively
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SLA LDMC (Fsia=33.1, psia<<0.001; Frome=21.2, promc<<0.001), SLA (13. 5m2/kg)
1 SLA (19. 2m*/kg) , ) LMDC (0.32g/g) 1 LMDC
(0. 20g/g) .
(g/g) +SD)
Table 3 Leaf dry matter content (g/g) of harvested species in three dune habitats (Means +SD)
Habitat
Species F P
MSD SSD FSD
1 Annual species
Agriophyllum squarrosum 0.19-+0. 02 — — — —
Chenopodium acuminatum 0.11+0. 005 0.10=£0. 001 0.15 0. 697
Corisperum elongatum 0.14+0.001a 0.1140.0007b 29.1 <0. 001
Cynanchum thesioides 0.15-+0.018a 0.1740.015a 0.2340.013b 35.5 <0. 001
Euphorbia esula 0.3540.017a 0.32+0.016b 15.6 <C0. 001
Euphorbia humifusa 0.284+0.018 0.2540.018 0.116 0.735
Lxeris chinensis 0.2740.019a 0.25+0.015b 0.1940. 0lc 31.1 <0. 001
Salsola collona 0.1740.011a 0.38+0.021b 17.8 <0. 001
Setaria viridis 0.23+0.013 0.2540.016 0.23%+0.016 0.15 0. 862
Tribulus terrestris — — 0.19+0.012 — —
Perennial species
. ) — — 0.3440.021 — -
Calamagrostis pseudophragmites
Astragalus adsurgens 0.2740.006 0.24+0.01 0.47 0.499
Artemisia halodendron 0.33+0.011a 0.32+0.009b 0.31+0.013c 0.18 1.216
Lespedeza davurica — — 0.38+0.015 — —
Melissetus ruthencus — — 0.34+0.011 — —
Messerschmidia rosmarinifolia — — 0.2140.014 — —
Pennisetum centrasiatum 0.39+0.019a 0.3140.017b 6.97 0.013
Phragmitis australis — — 0.4440.009 — —
Potentilla bifurca — — 0.36+0.017 — —
Salix gordejevii 0.37+0.012 0.38+0.018 0.3840.014 0.61 0.548
* 0. 05 ,MSD,SSD  FSD . Values followed by a
different letter in rows mean significantly different at 0. 05 levels; MSD, SSD and FSD are mobile sand dune, semi-fixed sand dune and fixed

sand dune, respectively
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Represent the average values across species in a given site; I

ANOVAs;MSD,SSD  FSD

and fixed sand dune, respectively

’

?

Represent mean leaf trait values of each species at every site; @

Comparisons of specific leaf area (SLLA) and leaf dry matter content (LDMC) for species common in more than 2 sites

F-value and p-value are given for one-way

MSD, SSD and FSD are mobile sand dune, semi-fixed sand dune
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1

s 4 Pearson

Table 4 Pearson’s correlation coefficient between SLA and LDMC

. , N é
- ’ 5 5 1 AnnualAspccicsA 21 —0. 209
° Perennial species 16 —0.793" "
SLLA LDMC All species 37 —0.631""
, ; SLA N Sample number; * * 0.01
LDMC , SLA Significant correlation at 0. 01 level
LDMC . .
SLA SLAC 2), , ,
SLA . SLA [ 261 6 LDMC
¢ 3, SLA , , SLA LDMC . Ryser!?"
, LDMC . Wilson"? 769 SLA  LDMC
LDMC SLA .
[28
.1 SLA SLA, L2s. 30] 23] . .
LDMC 1 . 1 SAL  LDMC ?
, SLA  LDMC fe- 12 SLA
LDMC Lol , 1 SLA  LDMC ,
SLA  LDMC 6. 0 217 SLA  LDMC ,
SLA ,LDMC . , 1 SLA  LDMC C 3.
Garnier 2V R SLA ( 90~100cm*/g),LDMC .
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