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Effect of arid dimate on underground growth of Bothrichloa ischaemum community. ZHANG Na', LIANG
Yimiz( "Department of Geoscience, Graduate School of Chinese Academy of Sciences, Beijing 100039;
2Institute of Soil and Water Conservation, ChineseAcademy of Sciences, Yangling 712100). - Chin. J. Appl.
Ecadl.,2002,13(7): 827~ 832.

The underground growth of Bothrichloa ischaemum community in extremely arid year were compared with that
of the community in 1991 with normal precipitation, and hence, could reflect the effect of drought on under
ground growth of Bothrichloa ischaemum community. T he results indicated that the peak value of underground
bio mass reached 1249 g*m™ % in extremely arid year, higher than that in normal year (586 g* m™ %) . Most roots
distributed dow nw ards in extremely arid year or arid seasons, and dstributed upw ards in normal y ear or rain sea
sons. The turnover rate of underground biomass in extremely arid year was 52. 64%, significantly higher than
that in normal year (18.36%). In extremely arid year, underground part and aboveground part competed with
each other at the middle and later stage of growth, however, in normal year, they increased simultaneously pre
senting beeline correlativity on the whole. The biomass ratio of underground to aboveground in extremely arid
year was 11. 19 and significantly higher than that in normal year (2.03) . Net underground primary production

in extremely arid year was 390. 7 g* m™ % yr. ~ 'and 2. 63 times higher than that in normal year.

Key words  Arid climate, Bothrichloa ischaemum community, Root system, Biomass.
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Table 1 Seasonal variations of soil moisture contents within 0~ 120 cm

soil layer on Bothrichloa ischaemum grassland (1997)

(em) Date
Sol hyer Mean SD
4.3 520 7.2 88 9.26 115
0~ 20 5.1 3.7 3.6 146 139 4.7 7.6 212
20~ 40 8.7 59 6.1 6.2 79 6.1 6.8 Q48
40~ 60 10.0 7.0 7.3 64 59 7.2 7.3 Q0 59
60~ 80 11.2 82 86 80 75 84 8.7 Q54
80~ 100 11.4 9.6 9.4 9.3 84 87 9.5 a4
100~ 120 12.2 10.0 9.5 N 99 86 10.1 Q59
Mean 9.8 7.3 6.7 8.4 85 7.2 8.0
+5.7+44+46 -7.2-60+31 +0.9
Profile gradient
1991
2 , 1991
1997 . 1991
0~ 60cm , 1997
2 2
’
(22.1%, 1. 2m
8
307. 0mm'®); 456
,2m 90mm
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Fig. 2 Seasonal varation of soil moisture content of Bothrichloa ischaer-

mum grasshnd( 1991) .
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Table 2 Seasonal variations of biomass of Bothriochloa ischaemum conr
munity( 1997)

Date
Type Soil layer Mean

(em) 4.10 5.19 76 87 9.25 11. 4

BEB 0~ 15 636.6 699.5 525.8 358.3 667.1 628.8 586.0
(%) 74.17  67.22  60.44 60.58 53.42 56.87 62.12
BEB 15~ 30 147.8 183.9 165.7 151.8 274.5 216.0 189.9
(%) 17.22 17.67 19.04 25.67 21.98 19.53  20.19
BEB 30~ 50 59.7 127.3 1446  66.0 2749 232.3 150.8
(%) 6.96 12.24  16.62 11.16 22.01 21.01 15.00
BEB 50~ 70 14.2 29.9 34.0 15.3 32.4 28.6 25.7
(%) 1.65 2.87 3.90 2.59 2.59 2.59 2.70
BEB Total  858.2 1040.6 870.1 591.4 1248.9 1105.7 921.8
AGR o BEB 4.68 -2.87 -8.71 13.42 - 3.58

(gm ed” )

RGR o BEB 0.0049 - 0.0031 - 0.0121 0.0153 - 0. 0030

(gm™ > d g™

ABB(g m~ 2) 16.9 46.1 36.0 78.1 70.2 49.7 -
BEB/ ABB 50.72  21.92 24.16 7.58 17.80  22.26 -
AGR: Absolute growth rate , RGR: Relative growth rate; BEB:

Beow ground biomass(g*m™ 2) , ABB: Above ground biomass( g* m™ 2 ).

The same kelow.

3 (1991 )
Table 3 Seasonal variations of biomass of Bothriochloa ischaemum conr
munity( 1991)
ABB BEB  AGR o BEB RGR of BEB  BEB/ABB
Die  (gm ) (gm D) (gm0 (gm > Totdl biomass
a b Il (g'm™ %)
4.10 - 478 5 - - - 478.5
4.20 - 489. 5 1.10 0.0023 - 489.5
4.30 18.8 494. 4 0.49 0.0010 2630 513.2
5.10 25.7 499. 2 0.48 0.0010 19. 42 524.9
5.20 49.5 517. 6 1.84 0. 0036 10. 46 567. 1
5.30 69.9 520. 5 0.29 0. 00056 7. 45 590.3
6.10 106 5 531.2 1.07 0. 0020 499 637.7
6.20 148 2 559. 4 2.82 0. 0052 377 707.6
6.30 1833 577.7 1.83 0.0032 315 761.0
7.10 192 1 579. 8 0.21 0. 00036 302 771.9
7.20 220 4 586 1 0.63 0.0011 266 806. 4
7.30 237.8 561.0 - 2.51 ~ 0.0044 236 798.6
8.10 257.3 5581 -0.29 - 0.00052 217 815.7
8.20 260. 7 564. 3 0.62 0.011 216 825.0
8.30 266 3 565. 3 0.10 0.00018 212 831.5
9.10 274.9 5567 - 0.86 - 0.0015 203 831.6
10.20 - 5542 = 0.063 = 0.00011 - -
8
e m 24 1-1
9 , 13. 42¢* m d -,
6 10~ 20 2. 82g°
m”~ 2ed” 1,
6 7 8 " - 8 70g*
-2 -1
m “°d , 7 20~ 30
~2.5lgem “+d L. ,
. 0.242;
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Fig. 3 Relationship between below- ground and above ground biomass of
Bothriochloa ischaemum community.
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Table 4 Regression of below ground biomass of Bothriochloa is (NUP P ) .
chaemwn community and soil 1ayer depth (1997) 390 7g o
R F P -2 -1 -2 -1
Date Regression equation m ° P 107. 6g. m ° ’
41 BEB= — 78. 895+ 5348. 968/ X 0.999  2946.37 0. 00034" * 2. 63 , s
5.19 BEB= — 45. 660+ 5574.257/ X 0.997  303.15  0.00328" *
7.6 BEB= 1. 557+ 3936.410/ X 0.988 83.07  0.01183"
8.7 BEB= 686. 210~ 166. 780l X 0.997 29469 0.00338" "
9.25 BEB= 1216. 67— 280. 196 X 0.963  251.77  0.03669" 4
11.4 BEB= 27.737+ 4532.957/ X 0.962 2513 0.03757"
X: Soil layer-depth (em) . 44 1
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