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Abstract: Applying the principle of horizontal zone of vegetation, a research station has been chosen
respectively in the typical steppe zone lied the core part of Moderate-temperate Steppe and Warm-
temperate Steppe in the Steppe Biome located in the North and South Transect of China (NSCT). A
comparative study has been carried out concerning the numerical structure, a-diversity, composition of
plant groups of life form, leaf layer structure above ground., proportion of C; and C,. and grouth dynamic
characteristics of the community of ASS. Stipa grandis + Leymus chinensis in the two stations from May
to September during 1999~2000. The f{indings demonstrated that there are higher community height (A1),
ecological dominance (C), C, plant proportion (%) and unit leaf area rate (ULR) of the community in the
Warm-temperate Steppe,and its growth dynamic curve shows the pattern of two peak value, and first peak
value bigger than second one; while there are higher species richness (R), community density (d) . species
diversity (H’), community evenness (E), value of F/C, leaf area index (LAI), leaf area duration
(LAD) and productivity of dry matter (P) of the community in the Moderate-temperate Steppe, and its
growth dynamic curve shows the pattern of single peak value, increasing faster at initial stage of the
growth seasons. Although the average precipitation is very close in the two stations, the bigger difference

in temperature and thermal condition make their evaporation come into being great disparity, affecting the
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effective supply from natural precipitation and water and nutrient of soil, seemed to be the chief cause
result in the differences in the structure and growth of the communities. The findings can provide the basis
for prediction of influences on the steppe ecosystem by global change in future.

Key words :community structure; growth analyses of crops; comparative study
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,»  50°N 40°N
1, (Stipa grandis)-+ (Leymus chinensis)
1
39°47'06"N  111°12'39"E, 1224m, 7.4C,1
—11.6C.7 23.1C, —30.9C, 38.1C,=10C
3153.7C, 389. 6mm , 2106. 7 mm, 0.35, s
+ H 49°24" 40"N 118°48'10”
E, 672m, —2.6C,1 —28.4C.7 19.6 C, —
48.0C, 36.4C,=10C 1923.6 C, 322. 5mm,
1362. 6 mm, 0.49, o
2
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@ (C) Simpson . C = Z (pi/ P s
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7 by
® (Community’ dry weight net increment, Aw L(g/m*)) .

Aw = w, — w,

Aw S W W2 o
® (Community’ absolute growth rate, CAGR,(g/(m* « d))):
i 1 dw w,—w,
CAGR= » X N Pa—
» R 1m?;¢, 20 W1 ),
® (Community’ relative growth rate, CRGR, (g/(g.d)):
d Inw, —1
CRGR=— x Ly QN e,
w’ T p T de ty—1
@ (Leaf area index, LAI,(m*)):
LAI=L/p
L o
® (Unit leaf rate, ULR,(g/(cm?*.d))):
1 dw w,—w,  InL,—InL,
o L dw 2
ULR L < dt t,—t L,—L,
(net assimilation rate, NAR), o
© (Leaf area duration, LAD,(m*.d)):
LAD— (L4 L) X (L, —1ty)
2
LAI t s o
@ (Biomass duration, BMD,(g.d)):
BMD— (w, +w,) X (t,—t))
2
3
3.1
+ .
s C D, +
1.33~1.42 1.04~1.66
22.06% ~24.97% , 75.85%~80.90%
1 + (1999~2000)
Table 1 Contrast on quantitative structure of Ass. Stipa grandis—+ Leymus chinensis in two steppe stations
1999 Year 2000 Year
Index 6 7 8 9 6 7 8
June July Aug. Sept. June July Aug.
(cm)Height of trophic branch H 28.2 35.2 32.8 38.2 29.6 34.4 33.4
W 43. 6 50. 2 54.2 47. 6 37.6 44.0 50. 3
(cm)Height of reproduvtive branch H 40. 4 68.0 57.8 62.2 31.4 46. 6 49.0
W 62. 4 71.0 69. 2 59.6 52.6 52.2 64. 6
( /m?)Density of thicket H 753 523 572 443 417 417 444
W 157 167 188 140 128 92 130
(g/m?)Dry weight of community H 69.85 120.53 123.75 113.92 63.55 91.95 64.13
W 52.05 73.76 80.03 97.51 48. 20 55. 60 70.08
H: Huhnorl Environmental Monitoring Sample; W .

Experimental Station of Water and Soil Conservation of Huangpuchuan Station Located in Eastern

Hulunbare Platean Basin of Eastern Part of Erdos Plateau; The same below
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2 + - (1999~2000)
Table 2 Contrast on a-diversity of Ass. Stipa grandis-+ Leymus chinensis in two steppe stations
1999 Year 2000 Year
Index 6 7 8 9 6 7 8
June July Aug. Sept. June July Aug.
(/m?»)Species richness H 18. 2 13.6 15.2 14.6 15. 4 13.8 13.8
w 11.0 11.2 12.4 11.4 9.4 9.8 10. 8
(C)Ecological dominance H 0.2350 0.2392 0.2217 0.2821 0.1983  0.3096 0.2118
w 0. 3039 0.3034 0.3926 0.4523 0.4021 0. 3349 0. 2835
(H')Species diversity H 1.7391  1.7480  1.8456  1.5768  1.9791  1.5640 1. 8526
w 1.6715 1.6589  1.4390  1.3258  1.2234  1.4877 1. 6052
(E)Evenness index H 0.7141 0.7163  0.6983  0.6980 0.6748  0.6447 0. 6740
w 0.5696 0. 5650 0.4927 0.4516 0. 6488 0.6026 0. 6052
3.3
+ 51 \2
1 \2 3 s ’
H ’ ’
C 3.
(1999~2000)
Table 3 Contrast of composation of plant functional groups of life form in two steppe stations
1999 Year 2000 Year
Plant functional 6 7 8 9 6 7 8
groups of life form June July Aug. Sept. June July Aug.
1 H 83. 26 77.47 81.22 80. 68 67.32 80. 79 85.07
w 68.59 76. 30 70.03 60. 85 68. 94 63.53 61.70
2 H 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
w 0. 00 0. 00 0. 00 0.02 0. 00 0/00 0. 00
3 H 15.02 20. 60 15.95 16. 48 25.72 15.09 11.62
w 6.09 8. 65 6. 68 20.19 3. 12 0. 94 0.44
4 H 0. 00 0. 00 0. 00 0.18 0. 00 0.06 0. 00
w 4. 66 0. 00 0.49 4. 67 0. 00 8.63 2.55
5 H 0. 32 0.52 1.23 0.68 0.40 0.63 0/81
w 11. 6 6.93 10. 16 6. 77 18.62 12. 64 17.71
6 H 1. 41 1. 40 1. 54 1.93 6. 28 2.52 2.52
w 9. 05 8.12 12. 65 7.51 9.32 14. 26 16. 22
1. Perennial grass; 2. 1 Therophyte grass; 3. Perennial herbs; 4. 1 .2

Annual and binnial herbs; 5.

3.4

Leguminous herbs; 6.

4.

Harf-shrub

[5~7]

[8]
’
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4 ( ) (%) F/C
Table 4 Leaves layers distribution and their F/C value in two wteppe stations
(cm) 1999 Year 2000 Year
Heihgt of 6 7 8 9 6 7 8
leav layers June July Aug. Sept. June July Aug.
0~10 H 72. 86 52. 01 38.19 33.83 56.12 68. 39 55. 66
w 59. 46 46. 17 35.69 44.76 48. 22 55.99 20.70
10~20 H 26. 14 39.90 45.15 46.75 37.21 26. 64 36. 49
w 29.79 37.31 39.15 35. 66 42.15 35. 26 34. 82
20~30 H 0.93 7.80 14.91 16.50 6.32 4.63 7.61
W4 8. 20 12.26 17. 24 15. 87 8. 94 6.12 24.16
30~40 H 0.01 0.03 1. 62 2.40 0.32 0.03 0. 24
w 2.38 3.48 6.37 2.99 0.62 2.19 13.32
40~50 H 0. 02 0. 09 0. 35 — 0. 04 —
w 0.17 0. 40 1. 46 0. 65 0. 06 0. 39 4. 80
50~60 H — 0. 01 0. 04 0.02 — 0.01 —
w 0.38 0. 09 0. 08 — 0. 09 1. 39
60~70 H — — 0.10 — — —
W — — — 0.58
70~80 H — — 0.01 — —
w 0.4
F/C H 1. 69 1.13 1.54 1. 67 3.40 3.5 3.
W 1.83 0. 85 1.57 1. 39 3.20 2.21 0.
) ) s
(APN) ArP,) o F/C
2.31  1.71, , . F/C
C D,
3.5 C; G,
; C.Cy Rl +
C, 5 » Gy 112 ,C;:C,=22.4 :1,C; 95.73%., C,
4.27%; .C, 22 ,C; 179 . C;:C,=8.14:1,C; 88.06% ,C,
10.94%, C, 2.56
3.6
+ AW .CAGR CRGR s s
s , 2 s 1 ¢ 5,
+ ULR C 5, LAI LAD
s 3. 65~6.87 4.04~7.07
s BMD s 1.32~2.39 (C 5),
b +
(h). ) (ULR) s 1 2
(R). ). (H*) . (E). (LAD) .
(LAD) P) s s o
4
4.1 s
79. lmm, 10C,=10C 1230.1C ,
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5
Table 5 Growth dynamics comparison of main communities in two steppe stations
1999 Year 2000 Year
Index 5~6 6~7 7~8 8~9 5~6 6~7 7~8
May~June June~July July~Aug. Aug~Sept. May~June June~July July~Aug.
AW H 47.33 50. 86 3.22 —9.83 43.09 31.33 —27.82
w 29. 33 21.71 9.27 14.48 31.87 7.40 14. 49
CAGR H 1.527 1. 877 0. 140 —0.273 1. 908 1. 044 —0.927
w 1. 833 0. 749 0.211 0. 402 0. 759 0. 264 0. 345
CRGR H 0.0707 0.0202 0.0011 —0.0023 0. 0560 0.0139 —0.0092
w 0.0267 0.0120 0.0027 0. 0060 0. 0258 0. 0051 0. 0055
LAI H 0. 6335 1. 2860 1. 6385 1. 6420 0. 8287 3.9064 2.0197
w 0.1736 0. 3570 0.3863 0.4067 0.2225 0. 3734 0. 5684
ULA H 0.5340 0. 2980 0.0171 —0.0333 0.4928 0. 4530 —0.7259
w 2.3950 0.4770 0.1093 0.1978 0.7023 0. 1440 0.1229
LAD H 9.8196 19. 2990 24. 5775 24. 6300 9.5300 28.3005 30. 2955
w 1. 3888 4.7355 5.7945 6. 1005 4.6724 5.6010 8.5260
BMD H 1432 2856 3664 3565 880 2289 2341
w 598 1887 2352 2708 1355 1557 1885
744.1 mm, s s
b b o
,=5C N (56 9 23 4 5 10 26 )
1 s , ULR s
H
s s s s s
N ULR s LAI s
, F/C s o
4.2 o ,
i,
[11]
b N b
[11]
b 9 N b
[12]
4' 3 Y 9 ’
o 51°N., 35°N, 16 o
9 ’
[1]
b o
+ b
b ’
4.4 s s
(PET) , et
b b o b
. 3 N N
;C, ,Cy 5 JLR LAI
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