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Table 1 The application of microorganism agents (fertilizer) method (per 667 m?)
B Ab¥E 1 Ab¥E 2 Ab¥E 3 [c il
Name Treatment 1 Treatment 2 Treatment 3 Method
H 7§ Baitai/L 4.43 8.86 13. 29 W5 R A, WA O
£ 3 Bacillus US 10 mL ¢ 3 kg 7K ¢ 10 kg F 15 mL ¢+ 3 kg 7K * 10 kg Fh 20 mL ¢ 3 kg 7K * 10 kg Al BARALFE, 15 min
Bs/g 100 200 300 1 500 £ MR HRALEE, 15 min
45 Kocel/ kg 88.5 177.0 265.5 - SR
FEHME Saiwaichun/ kg 5.5 11.0 16.5 60 Y9I B B 5 1 5% 12 h, T30
=#BMs Sandu Kazakhstan/kg 61.97 123.95 185.92 - SR
CK B R AL

L4 TEMZE
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FRIE R AR E N . AR, R ML 5 B,
B CHE) 4~k BE BURE 45 #k 6 P B 570 (AR Bt B 3R
HURE 855 B WLERAR IR i & A 1 0, TR 1 48 B X
BRIARR . AR IR A bR,

T TR B = (20 4% S bk 5 B0 X M DR 2 B0 / GR
25 MREBOK BB R R B0 < 100; BRIASUR (%) = G HR /N
X165 — B IR TG /N O 15 45 80 / % B /N X 15 18

¥ <100,
L5 HdEsrtr

{8 Excel 2003.SAS v 8 #4447 5B 34T
2 BR5HW
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Table 2 Different microorganism agents on underground

biomass effect of Astragalus mongholicus

B HRAEAL 7 R RS B
Biological agent Treatment Root length/cm Root volume/mm  Weight/g

— T1 17.29+8. 58b 10. 62+3. 77a 14.78
T2 23.69+10. 96a 11.17+3. 28a 17.23

Baitai
T3 14. 97+7. 78bc 10. 84+4. 00a 12. 97
o Tl 14. 07+5. 53bc 11.16+2. 99a 17.14
T2 13.54+7. 75¢ 10. 24+2. 42ab 15. 06

Bacillus US

T3 15. 86+8. 33bc 8.13+3.30c 12.32
T1 15. 86+9. 20bc 8.81+3. 54bc 15. 96
Bs T2 14. 93+7. 84bc 10. 78+3. 33a 19. 49
T3 16. 96+9. 16bc 10. 44+5.13a 14.15
CK 16. 02+8. 42bc 9. 96+ 2. 84ab 17.95

HARFE/NE FRpem 2 530 B3 (P<<0.05), F .
Note ; Different lowercase letters within the same column indicate significant different

at 0. 05 level. The same below.

By 3 Tk BEAL PR AR, Hvfk B b B ) S AR SR 68 7 Ry
THE 2 HALTR, (B 5k BEAL T ) F IR KB .

HIZ 3 AT, L= M IS F 3 AL B, 32
HRR S5 AR R A 7 - 3 AR A 8 T 7 TG TR R BE AR
Ve BE AL B A, T AR VAR JBE Ak 3 201 11 S AR SRR U o B 9
R 3 oAb PR B T, R B AL PRSP AR AR K
RN E 3 /175 T Y49 1y Tk JBE R e ik BE A P E

£3 TREMEVNEXNERM TERKENFE

Table 3 Different biological organic fertilizer on underground

biomass effect of Astragalus mongholicus

AHLE YR EEAR RK RS iy
Organic fertilizer ~ Treatment Root length/cm Root volume/mm  Weight/g
e T1 20. 24+8. 45bed 10. 80+2. 16ab 17. 68
K\ | T2 22. 66+6. 41abc 10. 37+2. 76abc 18.41
ocel
T3 20. 7148. 20abed 9. 26+4. 35¢ 17. 44
T1 19. 21+8. 75cde 10. 41+3. 92abc 15.54
EHE
T2 23.19+12. 09ab 10. 36+ 3. 46abc 19. 67
Saiwaichun
T3 20. 52+9. 76abed 10. 24+2. 84abc 14. 33
. Tl 18. 72+8. 96abed 8. 814+3. 54abc 15. 69
=Hkng
T2 24.27+11.51a 10. 78+3. 33a 23.12
Sandu Kazakhstan
T3 18. 36+8. 98de 10. 44+5. 13abc 14.78

CK 16.02+8. 42e

2.2 AR AL X 8 FEAR FE s F

HIZE 4 AT, T 28 3 FhAL BRI BE v, g ok B A B2
PR AR R , EL 2 B AR TR R (1405 IRk P AL BEAH A
HREAL A O FEEFTEN K. B3 3 FAb B
BEHR, P BE A PR M PR AR AR (B R B AR P R
IV iR JBE Ak 3 20 s 0% 5 A 501 249 5 v R 2 A B8 4
FEBEPENH, By 3 Fhab PR BRI EEALH 2
H A BRAR R » 0 G A B X 5 5 v ok B b PR
AR S) s Rk BEAL BRA R R E AR P TEIVER,

H13R 5 WA, 3 T A ) A MLAC AL 21 45 2R Y B4 e A
HREARH EEEFTEN K. I mk BE AL 2R 2 R 4L
OIS 5 FE A1 A e R Ak T ] o 8 [T 40 ok s
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9. 96+2. 84bc 17.95
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Table 4 Different microorganism agents on root rot disease of Astragalus mongholicus
[zl Ab3 W4k Disease level
Biological agent Treatment 0 I I I v
T1 0. 00a 0. 67+1.15b 2.674+1. 15bc 4.00+1.73a 7.6742. 52abc
H %% Baitai T2 0. 00a 0. 6740. 58b 5.33=+1.53ab 2. 67+1. 53ab 6. 33742. 89abc
T3 0.33+0. 58a 2.67+1.53ab 6.33+2.08a 2. 00+1. 73ab 3.67+1.15¢
T1 0. 00a 3.00=+1. 00ab 3.00740. 00bc 3.00+2. 65ab 6. 007+ 1. 73abc
£ 3 Bacillus US T2 0. 33+0. 58a 2.33%+1.53ab 3.00=+1. 73bc 1. 6740. 58ab 7. 67744. 04abc
T3 0. 00a 0. 67+1.15b 2.00=+2. 00c 3.00+1. 73ab 9.33+1.53a
T1 0.33+0. 58a 3.00+1. 73ab 4. 67=40. 58abc 2.33+1.53ab 4.67=+3. 06bc
£ 3 Bacillus US T2 0. 00a 4.00+3.6la 3.33+2. 31bc 2. 67+2. 31ab 5.00=+3. 61abc
T3 0. 00a 0. 6740. 58b 3.00742. 00bc 2.00+1. 73ab 9.33%+3.21a
CK 0. 33+0. 58a 2.00=+1. 00ab 3.00=41. 00bc 0. 6740. 58b 9.00=+1. 73ab
%5 AREYEY IR E SR ERRE K FH%RE
Table 5 Different biological organic fertilizer on root rot disease of Astragalus mongholicus
FHLE ik BE Ak 7 W4 Disease level
Organic fertilizer Treatment 0 Il I v
T1 0. 00b 1. 67+2. 08ab 3.33+4.16a 3.00+2. 65ab 7.00%43. 00a
FEE Kocel T2 0. 00b 2.67+1.53a 1. 6742.08a 2. 33+2. 08ab 8.33+3.21a
T3 0. 00b 1. 33+1. 53ab 4.00+2. 65a 4. 00+ 3. 46ab 5.67+2.08a
T1 0. 00b 1. 67+2. 08ab 5.00+1.73a 2. 33+2. 08ab 6.00+4. 582
FEHME Saiwaichun T2 0. 00b 1. 67+2. 89ab 4.67+1.53a 3.33+1. 15ab 5.33+4.51a
T3 0. 00b 0. 00b 3.67+1.53a 3.00+2. 65ab 8.33+1.53a
T1 0. 00b 1. 3340. 58ab 3.0040. 00a 3. 00=£0. 00ab 7.6740.58a
=%k Sandu Kazakhstan T2 0. 00b 0. 00b 3.33+2.31a 2.33+1. 15ab 8.6742.52a
T3 0. 00b 1. 00+ 1. 00ab 2.33+1.53a 5.33+2.52a 6.3342. 08a
CK 0.33+0. 58a 2.00+1. 00a 3.00+1. 00a 0. 67+0. 58b 9.00+1.73a

2.3 ANIRY B CRE DX 28 BOAR B e 17 48 2O B2 i
15 6 AT, 6 A b BRAH A 17 18 B iem P e

RGP O SERIRBEAL A B, W B AL HRA |
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Table 6 Different agents (fertilizer) control
root rot disease index
B HRAEAL 7 B ipEE e
Biological agent Treatment Disease index ~ Control effect/ %

Tl 81.11 —5.8

H % Baitai T2 74. 44 2.9
T3 60. 00 21.7

Tl 70. 00 8.7

£ 3 Bacillus US T2 73.33 4.3
T3 85. 00 —10.9

Tl 63. 33 17. 4

Bs T2 64. 44 15.9

T3 83. 33 —8.7

Tl 75.56 1.4

FEE Kocel T2 77.22 —0.7

T3 73.33 4.3

Tl 71.11 7.2

FEHME Saiwaichun T2 70. 56 8.0
T3 82.78 —8.0

Tl 80. 00 —4.3

=#BM4 Sandu Kazakhstan T2 82.78 —8.0
T3 78. 33 —2.2

CK 76. 67
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Effect of Different Microbial Agents and Biological Organic Fertilizer on
Root Growth and Root Rot Underground of Astragalus

ZHANG Huihui' ,SHI Juan' , WANG Jun® , XIN Xuefa?
(1. School of Agriculture,Ningxia University, Yinchuan, Ningxia 750021; 2. Traditional Chinese Medicine Industry Office of Longde County,
Longde, Ningxia 756300)

Abstract: Taking annual Astragalus mongholicus seedlings as materials,field division of research was adopted,the effect of
three types of microbial agents (Baitai,Bacillus US,B;) and three kinds of astragalus biological organic fertilizer (Kocel,
Saiwaichun, Sandu Kazakhstan)on growth and prevention of astragalus root rot of Astragalus mongholicus were studied.
The results showed that the Baitai medium concentration in the treatment group on the effect of Astragalus mongholicus
root length and root volume effect was the best, B; medium concentrations in the treatment group of Astragalus
mongholicus membranaceus on average effect was most pronounced in the effect of fresh weight, Sandu Kazakhstan
medium concentration in the treatment group of Astragalus mongholicus root length, root volume and average fresh
weight effect was the most obvious;in the six test bacteria agent (fat) on the control effect of Astragalus mongholicus
root rot in the control effect,Baitai high concentration treatment group was 21. 7% ,Bs low concentration treatment group
was 17. 4% ,B; middle concentration treatment group was 15. 9%.

Keywords : Astragalus mongholicus ; microbial agents;biological organic fertilizer ;root rot
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