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Rhizosphere Microbe Quantity and Biomass Accumulation of

Astragalus mongholicus under Drought Stress

LI Guobin, LI Guangyue,SUN Chuangshu,JIA Xin,CHEN Guilin”

(College of Life Science, The Good Agriculture Practice Engineering Technology Research Center of Chinese and Mongolia Medi-

cine in Inner Mongolia, Inner Mongolia University, Hohhot 010021, China)

Abstract : The experiment was conducted in pot with *Wuchuan’ and ‘ Hunyuan’ (biennial Astragalus mon-
gholicus at greenhouse in Inner Mongolia University. The dynamic of rhizosphere microbial quantity and
biomass on the two cultivars under continuous drought was studied through artificially controlling soil wa-
ter content to stimulate drought condition. The results show that there are the obvious differences in bacte-
ria,actinomycetes and fungi,and the microbial flora composition is dominated by bacteria,and then actino-
mycets . And along with continuous drought stress.bacteria and actinomycete amounts in the rhizosphere
soil of two cultivar A. mongholicus first increased then decreased. However, the fungus amounts in the rhi-
zosphere soil of A. mongholicus decreased continually comparing to the control. At the same time, the
growth of A. mongholicus was inhabited by drought stress. The biomass in aboveground and roots parts of
two cultivars A. mongholicus,root and leaf tissue relative water content all declined but R/S-ratio increased
with the increase of drought intensity. Correlation analysis showed that the number of rhizosphere soil mi-
crobe had a significant positive correlation with aboveground biomass, but weak relation with roots bio-
mass. The results indicated that the moderate drought improved the quantities of bacteria and actinomyce-
tes, thereby altering the microbial community structure , which is beneficial to the accumulation of
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aboveground biomass of A. mongholicus.

Key words: Astragalus mongholicus ;drought stress;rhizosphere;microbe;biomass
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Table 1 Effects of drought stress on the biomass of A. mongholicus

A it Biomass/(g/plant)

it A KL H b A i WAL Ratioﬁﬁit—top
Cultivar Days Aboveground biomass Roots biomass
X i CK Kb F Treatment X it CK Kb FH Treatment X} g CK Kb ¥ Treatment
0 0.90d 0.92a 1. 15¢ 1. 19a 0.73c 0.69d
2 0.92d 0.93a 1. 16¢ 1. 20a 0. 74c 0.70d
4 0.93d 0.95a 1. 19bc 1.18a 0. 85b 0.75cd*
)1 6 1. 03¢ 0.90a* 1.20b 1. 14b 0.92a 0. 79bc*
Wuchuan 8 1. 05bc 0.82b* 1.21b 1. 04c* 0. 90ab 0. 79bc*
10 1. 09ab 0.76b* 1. 25a 0.92d* 0. 88ab 0.81b
12 1. 10ab 0.66¢* 1. 26a 0.82e* 0. 88ab 0.83b
14 1.13a 0.61c” 1. 22ab 0. 65" 0.93a 0.94a
0 0.90¢ 1.00a* 1.43d 1.42a 0. 80ab 0. 74be
2 0. 94c 1.02a" 1.42d 1. 40a 0. 83ab 0. 76bc
4 0. 94c 1.03a 1. 49¢ 1.33a” 0.70b 0. 78b
P 6 1.03b 1.01a 1.52bc 1.23b" 0. 86ab 0.81b
Hunyuan 8 1.08b 0.68h" 1.55b 1. 15¢* 0. 76ab 0. 84ab
10 1. 06b 0.46¢" 1.52bc 0.95d" 0.72b 0.90a*
12 1. 10b 0. 44c” 1. 53bc 0.70e" 0.96a 0.92a
14 1.23a 0.42c¢” 1. 62a 0.58{* 0.99a 0. 96a

TE R FUA R /NG 57 B R AL B[] 2 [B] 78 0. 05 /K SPA7AE I 35 22 53 s [Al 47 Kl 5« 3R 1R 4k B85 % BRAE 0. 05 KA1 35 28 57 s TRl

Notes: Different normal letters in the same column indicate significant difference among different drought stress periods at 0. 05 level, while

% in the same row indicates significant differences between treatment and control at 0. 05 level. The same as below.

6d |

10d 14d

B3 5 BB G 0D SRR 25 R A A 52

Fig. 3 Effects of drought stress on external morphology and growth in A. mongholicus
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Table 2 Changes of drought stress on the quantities of rhizospheric microorganisms of A. mongholicus

40T Bacteria T # Actinomycete Hd Fungus
s i ES ¢ /(105cfu = g=1) /(105cfu» g=1) /(10%cfu - g~ 1)
Cultivar Days
X ig CK A3 Treatment X g CK AL F Treatment Xf 8 CK AL ¥ Treatment
0 36.67c 38.32¢ 76.67a 76. 33de 10. 33b 10. 67a
2 39. 00bc 42.67b 77.00a 80. 33bed 11. 33ab 10. 00ab
4 43. 00ab 45.00b 76.67a 81. 33abc 10. 33b 8. 67abc
)1 6 44, 65a 49, 60a” 82.00a 84.67ab 10. 00b 8. 00bc
Wuchuan 8 41. 00abc 52.00a” 81.00a 85.00a" 11. 67ab 7.33c”
10 40. 62abc 48.67a" 77.67a 83.67ab* 12. 00ab 4.67d*
12 42.66a 37.67c* 81.67a 77.67cde” 12. 33ab 3.33d"
14 39. 33bc 32.33d” 80. 33a 73.33e” 13. 00a 1. 00e*
0 36.67b 36. 33c 73.00b 71.67d 10. 00ab 10. 00a
2 39. 67ab 38.67bc 73.33ab 73.00cd 12. 33ab 8. 33a
4 39. 00ab 40. 67ab 77.33ab 76.67bc 10. 67bc 7.00b
T 6 39. 33ab 44.67a" 73.00b 77.67b 13. 33a 6.67b"
Hunyuan 8 42.33a 42. 33ab 76.67ab 82.33a 11. 33ab 4.00c”
10 38. 33ab 35.33¢ 78. 33ab 83.00a* 11.00b 3.33cd”
12 38. 67ab 31.33d* 78. 33ab 67.33e” 11. 33ab 1. 33de”
14 37.33ab 27.67d" 79. 33a 63.33e” 8.67¢c 0. 33e”

*3 TEPETHRRERMEYWER 5 XEFH Pearson 18X RH
Table 3 Pearson correlation coefficient between composition of rhizosphere microorganism of

A. mongholicus and correlation factors under drought stress

1A F Correlation factors

417 Bacteria TRk Actinomycete H. 7 Fungus

+ 45 K fiE Soil water cotent 0. 441 0.332 —0.813*
M F A %) & 7K & Relative water content of leaves 0.358* 0. 259 0.637
R R A X5 K & Relative water content of roots 0.239" 0.032 0.279
i AW & Aboveground biomass 0.572* 0.528* 0.478"
R &4 Y= Roots biomass 0.234 0.195 0.271

T x R W3 56 (P<C0. 05)

Note: * Significant correlation (P<Z0. 05)
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