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Analyses on growth characteristics of Leymus secalinus in different habitats in alpine sandy area
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Abstract: Soil moisture, organic matter, and nutrient (including total nitrogen, total phosphorus, and
total potassium) contents in four habitats of low-wetland, near farmland, interdune, and fixed dune in
alpine sandy area were determined, and growth characteristics of Leymus secalinus ( Georgi) Tzvel. in
these four habitats were compared and analyzed. The results show that in general, contents of moisture,
organic matter, total nitrogen, total phosphorus, and total potassium in soil show a tendency to decrease
from low-wetland, near farmland, interdune to fixed dune, and contents of moisture, organic matter,
total nitrogen, total phosphorus, and total potassium in soil of low-wetland and near farmland are higher
than those of interdune and fixed dune. There are great differences in growth characteristics of L. secalinus
in different habitats. Height and ground diameter of L. secalinus are both the largest in fixed dune, which
are significantly larger than those of L. secalinus in other three habitats (P <0.05); ramet density,
rhizome diameter, and biomass of above-ground part and root of L. secalinus in low-wetland and near
farmland is relatively large, which are significantly larger than those of L. secalinus in interdune and fixed
dune in general ; spacer length of L. secalinus in interdune and fixed dune is relatively long, while that of
L. secalinus in low-wetland and near farmland is relatively short, and the difference between the former
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two habitats and the latter two habitats is significant. Root distribution depth of L. secalinus gradually
increases from low-wetland, near farmland, interdune to fixed dune, with an increase from 0—30 c¢m or

0-40 cm to 0-60 cm. With deepening of soil layer, root biomass of L. secalinus in four habitats shows a

tendency to first increase and then decrease, and that in soil layer of 10—20 cm is the largest, which is

significantly larger than that in other soil layers. It is suggested that under poor soil moisture and nutrient

condition, L. secalinus would actively adapt to the complicated and variable environment in alpine sandy

area by increasing spacer length and root distribution depth and decreasing ramet density and rhizome

diameter.

Key words: alpine sandy area; Leymus secalinus ( Georgi) Tzvel.; root distribution; root phenotypic

plasticity ; spacer length; biomass
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Table 1 Basic situation of different habitat plots in alpine sandy area

Fa A 4 % M4 /m
No.  Habitat Latitude Longitude  Altitude
1 fREHE Low-wetland ~ N36°14'03" E100°13'43" 2 819
2 fRHIM Near farmland  N36°14'50"  E100°14'53” 2 826
3 E[E)H Interdune N36°14'30" E100°14'17" 2 871
4  [HEVE Fixed dune  N36°14'03" E100°14'32" 2 878
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S A T PR 1 b S A 4 S SR A T S
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I EEEAZMEAR R, 25l b 8RR R,
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Frimfa it Ay e, EERAERMEARZE bR~ R
CKEEE 0.01 mm) I 5 AR 25 B A2 ] B 7K 46 1A
HARPRIE A

HB [ ) - S A Sk LA B AR S T 105 C
M 8~10 h BEFTE, FRE GRS KE, +
B BT A R P R R B — A A i A

®2 BEPEFAFLEEAELETESKEMNLE(XSD)Y
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Table 2 Comparison on soil moisture content in different soil layers of different habitats in alpine sandy area (X=SD)"

He 4 AR L2 15K E/%  Soil moisture content in different soil layers

Habitat 0-10 em 10-20 em 20-30 cm 30-40 cm 40-50 ¢m 50-60 cm
(B Low-wetland 7.69£0.42Ac  14.08+0.38Aa  10.25:0.27Ab  7.31%0.16Ac  7.21%0.12Ac 7. 38+0. 24Ac
4 3 Near farmland 6. 19:0. 30Bb 6.36x0.25Bb  7.65:0.07Ba  7.52%0.19Aa  7.380.05Aa  7.690. 18Aa
il Interdune 0. 80+0. 03Cd 1.52+0. 02Ce 1.60+0.01Cc  2.44x0.01Bb  2.92+0.00Cab 3. 11%0.03Ca
[ 52 70 . Fixed dune 0.34=0. 02Cd 0. 86=0. 01Dc 1.20£0.02Cbe  1.30+0.00Ch  3.87+0.02Ba 3.99:0. 04Ba

D 731 R [A] 5K S TRk R AN [F) A 35 1] 2% 5 i 35 (P<0. 05) Different capitals in the same column indicate the significant difference among different
habitats ( P<0.05) ; FATHARFE /NG FhE R R AR 1 )2 0] 22 5% 5. % (P<0.05) Different lowercases in the same row indicate the significant

difference among different soil layers (P<0.05).
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O: 0~10 cm £ J2 Soil layer of 0-10 cm; E: 10~20 cm £ )2 Soil layer of 10-20 cm; Fd: 20~30 cm £ )2 Soil layer of 20-30 ecm; K3: 30~40 cm +)2
Soil layer of 30-40 cm. LW . ARGV M 1l Low-wetland ; NF 4 H H i1 Near farmland; ID; F[f]#l Interdune; FD: [# %€ 7P T Fixed dune.

ANEPKRE FRFRE— L E AR A S 225 5.3 (P<0. 05) Different capitals indicate the significant difference among different habitats in the same
soil layer ( P<0.05) ; A KNG FHERIR R — A5 AR £ 20 2% 57 5.3 (P<0.05) Different lowercases indicate the significant difference among

different soil layers of the same habitat (P<0.05).
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Fig. 1 Comparison on soil organic matter and nutrient contents in different soil layers of different habitats in alpine sandy area
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Table 3 Comparison on growth characteristics of above-ground part of Leymus secalinus ( Georgi) Tzvel. in different habitats in alpine sandy
area (X=SD)"Y

He i PR/ cm 145/ mm SRR /m M A AR/ (g - mT?)
Habitat Height Ground diameter Ramet density Above-ground part biomass
RIEHEHE Low-wetland 58.37+5. 24C 1. 6120. 02C 150.3+12. 1A 120.01=17. 18B
4¢ [ [ Near farmland 72.56+8.71B 2.17+0. 06B 129.9+15. 8B 208. 74£23. 59A
TE[A]Hl Interdune 69.38+3.73B 1.96+0. 01BC 31.6£1.3C 82. 64+12.21C
[& € P - Fixed dune 76.20+8. 07A 2.57+0. 05A 34.6+2. 8C 107. 36+10. 85B

D &5 R 8] B K 5 B R AR TR A 55 6] 22 57 .38 (P<0. 05) Different capitals in the same column indicate the significant difference among different

habitats (P<0.05).
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Comparison on growth characteristics of root of Leymus secalinus ( Georgi) Tzvel. in different habitats in alpine sandy area

(X+SD) Y
A g R IR/ em HZEH A/ mm [E] B F4/em WREEYR/ (g m™?)
Habitat Root distribution depth Rhizome diameter Spacer length Root biomass
IRIRHEH Low-wetland 0-30 2.06+0. 38A 7.69=0. 21C 169. 61+20. 36B
4 HHl H341 Near farmland 0-40 1. 82+0. 06B 7.52+0. 58C 234. 54+23. 59A
FElAl L Interdune 0-40 1. 66+0. 15BC 9. 06+0. 83B 110. 44+15. 25C
[ 72 V) . Fixed dune 0-60 1. 63£0. 12C 10.98+1. 05A 123. 10+6. 46C

D 131 Fh R [ B4 R B S Bk R 7R A ] AR 18 ] 25 5 i 25 (P<0.05) Different capitals in the same column indicate the significant difference among different

habitats (P<0.05).
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Fig. 2 Distribution characteristics of root biomass of Leymus secalinus ( Georgi) Tzvel. in different soil layers of
different habitats in alpine sandy area
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