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Leaf traits and ecological stoichiometry of dominant desert species across
oasis—Gobi desert ecotone in the lower reaches of Heihe River, China*
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mmm Plant traits are influenced by the interaction between plants and environment, and the study of leaf traits and
ecological stoichiometry of plants in different habitats can reveal how plants respond and adapt to environmental changes. In
the lower reaches of Heihe River, dominant desert community species distributed in riparian oasis, Gobi desert—oasis ecotone,
and Gobi desert, were selected, and leaf dry matter content, specific leaf area, and stoichiometry of leaf C, N, and P of these
species in different habitats were investigated during the growing season. The results showed that the average leaf dry matter
content and specific leaf area of desert dominant species were 0.30 + 0.01 and 31.19 £ 1.75 cm®/g, respectively. The average
leaf C, leaf N, leaf P, leaf C/N, leaf N/P, and leaf C/P were 316.25 + 20.04 mg/g, 16.63 + 1.00 mg/g, 1.10 + 0.18 mg/g, 19.77 +
1.31, 434.64 + 45.88, and 22.07 + 2.06, respectively. Compared to the regional, national, and global scales, the dominant desert
species in the lower reaches of Heihe River were characterized by lower leaf C and SLA but higher C:P and N:P. There were
significant differences in leaf traits and leaf stoichiometric traits among different habitats. Leaf N:P of dominant desert species
in riparian oasis and Gobi desert—oasis ecotone was greater than 16, indicating that these plants might be more limited by P
than by N and that they are more conservative, but the leaf N:P of these plants in the Gobi desert was less than 14, indicating
that these plants might be more limited by N than by P and have a high level of adaptability. Our observations indicated that N
and P were the limiting nutrients for desert plants in the growing season, and compared with the Gobi desert area in the lower

reaches of Heihe River, the dominant desert species of riparian oasis and Gobi desert—oasis ecotone may be more strongly
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affected by P limitation. These results provide a scientific basis for vegetation restoration and sustainable management in desert

oasis and Gobi Desert area.

[@mﬁb habitat; leaf trait; ecological stoichiometry; adaptation strategy; lower reaches of Heihe River
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Table 1 Information of the sampling sites

FE b HhEE A7 B N BITEERS  ERREK BV 2 34 HEEAY
Site Geographic position Habitat Distance Annual rainfall Coverage  Dominant species Important value
SI 42°6'9.78"N, 101°2'22.86"E il j#* 4¢3 Riparian oasis 0.3 km 29 mm 77.6%  ZHEEHI TR 0.7
S2  42°6'17.94"N, 101°2'13.92"E i j# 4¢3 Riparian oasis 0.8 km 29 mm 78.0%  ZHEEMI TR 0.7
S3  42°6'28.62"N, 101°1'57.18"E il /£ &I Riparian oasis 1.3 km 29 mm 82.9%  ZFiBEMI TR 0.51
S4  42°6'49.62"N, 100°59'39.96"E £ — KAEERLJEHF Oasis-Gobi ecotone 3.7 km 29 mm 254%  ZEEM TR 0.68
S5 42°6'45.06"N, 100°59'37.38"E  ZEiM— K EEIT I Oasis-Gobi ecotone 4.0 km 29 mm 54% 2% RS 0.87
S6  42°6'52.74"N, 100°59'14.82"E  £¥iH—KEERLJEH Oasis-Gobi ecotone 4.5 km 29 mm 32% 4P RS 1
S7  42°30'52.74"N, 101°15'3.36"E K BETEE Gobi desert >10 km 39 mm 73%  PE{AFIEE R NS 1
S8 40°16'54.24"N, 98°41'18.24"E KM% Gobi desert >10 km 69 mm 16.0%  EIRAH NP 0.76
S9  39°56'31.80"N, 98°59'54.60"E K BE it Gobi desert >10 km 82 mm 17.6% i AD 0.72

TR: Tamarix ramosissima Ledeb.; RS: Reaumuria songarica (Pall.) Maxim.; NS: Nitraria sibirica Pall.; NP: Nitraria praevisa Bobr, AD: Artemisia
desertorum Spreng.

x2 FRIEEZFHTRBMAAERIUFE T EBFE

Table 2 Leaf traits and leaf stoichiometric traits of the dominant species in different habitats

PR Trait {5 Meanvalue #rdik SE A RAEH CV K AfH Maximum #ix/ME Minimum F B JE d; P
LDMC 0.30 0.01 0.13 0.36 0.22 3.46 8 P=0.014
SLA 31.19 1.75 0.29 52.41 17.52 9.11 8 P <0.001
C 316.51 20.04 0.33 468.85 102.60 44.84 8 P <0.001
N 16.63 1.00 0.31 28.29 11.02 43.96 8 P <0.001
P 1.10 0.18 0.83 2.87 0.30 734.84 8 P <0.001
C:N 19.77 1.31 0.35 31.81 6.76 15.88 8 P <0.001
C:P 434.64 45.88 0.40 760.97 123.13 19.37 8 P <0.001
N:P 22.07 2.06 0.48 39.86 7.95 27.60 8 P<0.001

LDMC: MJrF- 4 J5 & 4k SLA: UL
LDMC: Leaf dry matter content; SLA: Specific leaf area.
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Fig. 1 Comparison of leaf traits and leaf stoichiometric traits among different habitats. Different small letters indicate significant differences among
different habitats at 0.05 level. RO, OG and GD indicate riparian oasis, oasis-Gobi ecotone and Gobi desert, respectively. LDMC: Leaf dry matter content.

3 MR LT ERHEM TR BRI A

Table 3 Correlation analysis of leaf traits, stoichiometric characteristics and soil properties

JEAR Trait SWC10 SWC30 SWC50 SBD STC STN SAP pH SEC
LDMC -0.423* -0.450* -0.486* 0.263 -0.437* -0.315 -0.160 -0.198 -0.137
SLA 0.209 0.274 0.301 -0.408* 0.452% 0.303 0.054 0.051 0.262
C 0.399% 0.442% 0.468* —0.495%* 0.685%* 0.479% 0.263 -0.136 0.433*
N 0.044 0.094 0.085 -0.463* 0.510%* 0.480% 0.271 -0.061 0.430%
P -0.361 -0.285 -0.288 -0.181 0.108 0.290 0.184 -0.229 0.326
CN 0.312 0.331 0.380 -0.225 0.235 0.114 0.146 -0.221 0.228
C:p 0.521%* 0.450% 0.476* -0.143 0.252 -0.127 -0.129 0.164 -0.093
N:P 0.378 0.279 0.269 0.057 0.073 -0.339 -0.282 0.384* -0.345

SWC10: 0-10 em 35 /K 5 SWC30: 10-30 em F3 & /K s SWCS50: 30-50 em H 3 & /K &5 SBD: +H#E 4 #; STC: L3 il STN: LI %; SAP: +
WA R SEC: h3E A LDMC: MR T 5 it SLA: LLMTEAL * P<0.05, ** P<0.01.

SWCI10: Soil water content (0-10 cm); SWC30: Soil water content (10-30 cm); SWC50: Soil water content (30-50 cm); SBD: Soil bulk density; STC: Soil total
carbon; STN: Soil total nitrogen; SAP: Soil available phosphorus; SEC: Soil electrical conductivity; LDMC: Leaf dry matter content; SLA: Specific leaf area.

http://www.cibj.com/ Chin J Appl Environ Biol N 15 AM)2E4
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