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Longitude gradient changes on plant community and soil stoichiometry

characteristics of grassland in Hulunbeir
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Abstract; In large scale, plant stoichiometry is mainly affected by latitude and longitude. Many works has have been done
to study the effects of temperature on plant stoichiometry along the latitude gradient, while researches on the precipitation
along the longitude gradient are rare. In this research, we studied the stoichiometry characteristics of grassland communities
along the longitude gradient in Hulunbeir. The results showed as follow: 1)the range of leaf carbon was 440.76—452.72
mg/¢g, leaf nitrogen was 17.79—30. 88 mg/g,and leaf phosphorous was 1.31—1.71 mg/g. Both the leaf carbon and C/N
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ratio significantly increased with the increasing longitude. Leaf nitrogen significantly decreased with the increasing
longitude, and leaf phosphorous showed an increasing tendency, however, the relationship between leaf phosphorous and
longitude was not significant. The amount of carbon, nitrogen and phosphorous of grassland communities significantly
increased with the increasing longitude. 2)For the 0—10cm soil depth, total carbon, total nitrogen, total phosphorus and
organic carbon were significantly affected by precipitation and increased with longitude; however, soil ammonium nitrogen
(NH;-N) and nitrate nitrogen ( NH,-N) were less affected by precipitation and didn’t change significantly with longitude.
3) Soil total carbon, organic carbon, total nitrogen, total phosphorus and available phosphorus did not have significant
effects on plant leave carbon, nitrogen and phosphorus, but had a significant effects on the amount of carbon, nitrogen and
phosphorous of grassland communities. In this studied region, soil available phosphorus was 8. 13 mg/ kg, which was
higher than the Global Average Value (7.65 mg/kg), but the average leaf phosphorous was 1.5 mg/¢g and lower than the
Global Average Value (1.77 mg/kg). Our research suggested that variation in leaf carbon, leaf nitrogen and leaf
phosphorus concentration and its strong correlation with precipitation reveal that, to some extent, stoichiometry
characteristics at the community level are adaptive to local precipitation condition. The amount of carbon, nitrogen and
phosphorus of grassland communities have a high relationship with the local precipitation, and have a significant correlation
with soil total carbon, total nitrogen, total phosphorus. The shortage in soil available phosphorus is not the major factor for
the low plant leaf phosphorus concentration in our studied region, and the low plant leaf phosphorus is a result of

adaptation.

Key Words: grassland ecosystem; longitude; precipitation; stoichiometry; Hulunbeier
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Fig.1 Vegetation map of studied region
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Fig. 2 The trend of eco-stoichiometry traits of plant community along the longitudinal gradient
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Fig.3 The trend of total C, N and P of grassland community along the longitudinal gradient
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Fig. 4 The trend of soil total and available nutrient concentrations along the longitudinal gradient

http ; //www. ecologica. cn



3472 A E = 324

25 FERRE TR W G AN (P =0.005) , +HEHRL P (3. 69—12. 56 mg/kg) 33 I i AH [F] () A8 fb o (P =
0.008) .

+3% pH {H A1 35 /KRR 3R P R R AR — ., AU R E (K 5)  HEE R E
FAEE AT 35 pH (B TR (HOC RN B3 /K R 25 48 5006 B8 1 T v i S 38 s, mFss ki (36 2)
+3% pH (H 5 HIEEE N BEME MHIES KRS AL C . HIES P BB EEMEXR, 5HESN
ERFIEMERRA,

75 12
A A
y=-0.16x+26.37 »=0.03x - 3.05
R2=0.32 P=0.184 R*=0.89 P=0.001
72 .11 A
2 <
e % 5
= oy =
= = A A
6.9 |- s L0
"3
.H
6.6 * L ' | 0.9 | ! | |
116 117 118 119 120 116 117 118 119 120
£ J¥ Longtitude/(°) % ¥ Longtitude/(° )

Es5 tTiEpHEMITERKERZEHETLNE
Fig.5 The trend of pH and water content of soil along the longitudinal gradient
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Table 2 Correlations between pH and 0—10cm soil’s nutrient content, water content of soil and 0—10cm soil’s nutrient content

STC SOC STN SNO SNH STP SP
pH -0.078 -0.375 -0.167 -0.272 -0.778 " -0.324 -0.43
Om 0.744 0.93** 0.821" 0.086 0.421 0.886"" 0.842"

STN: + 48 B2 STC . + 5845 STP . 25 ;SOC : HHEAT LA SP - U0 ; SNO L i A8 A ; SNH A8 A ; + FoR BB WE KT, P <0.05; = =R
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Table 3 Correlations between plant eco-stoichiometry traits of community and 0—10cm soil’s nutrient content

STC SOC STN SNO SNH STP SP

C 0.690 0.590 — — — — —

PTC 0.701 0.916 " — — — — —

N — — -0.455 0.303 -0.530 — —

PTN — — 0.759 " 0.210 0.564 — —
P — — — — — -0.283 0.064
PTP — — — — — 0.903 ** 0.896 "~
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3 HFitHitie
3.1 HWREE AR AR T 22 BB AR A LA
TER Z IR P RHEL AR B S A FREE 10 06 R A [l e e A 0 8 FR AP AR KOR B R B

http ; //www. ecologica. cn



11 4] TUNE S e DUR R AR YIRS S LA T R SRR 2 A AR A 3473

TR, NS TE R R IR & XS RE PR FEEE KErE B N ORI P & B SRS R AR, B
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1.0% ,C fERE RN 2R 2B 2L PE R, R ICEEA Y E IS K2R S AR /N, BT, X AR N C & & iF
/D T REE C ANHES S5 G A X,

TREFMAT Y@ B AR A AR B B 2 N A $2 S A0 N A58 e, B s XK
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sl it B N SRR, SRR A P RS (R AR E,
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C.4 N fl4 P &g e S MUEY RS TR R BB AR E AR fb, AR SO 45 R0 Y, 4
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ASGESXAEYIRES C N P IR M SRS R 5 S WA CE AT, LAY TS C N Rl P i i
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pH A TR, AR S 7 BRAIG , -39 &2 T B3 - X0 P 1% W BREVE FH AR, DA T SRR 17 5 S 3 o, e g W At
SRR 52 FL A . AR SCRF SR 45 5 o , H RS RO S R B FE B0 B I A AL I 5 PE R e
{E = 9 MILART T A5 5 i I 20 P8 0 88 1) T s S S 1
3.3 MY NP BT ERAE S TIE N P SRR LR
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