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Effects of Field Basal Fertilizer Treatments on Yield and Quality of

Continuously Cropped Astragalus membranaceus

JU Mengna', YANG Xinyu®*, SA Rula®, QI Rige”, WANG Jiao'
(1.Inner Mongolia Dongbao Datian Biotechnology Co.,Ltd,Baotou 014030, Chinaj

2.Baotou Institute of Agriculture and Animal Husbandry Science and Technology , Baotou 014010, China )

Abstract: In order to explore the effects of different basal fertilizer treatments on the quality and yield of Astragalus
membranaceus under continuous cropping conditions, in this study, Astragalus membranaceus in Mongolia was taken as the test
material, and the soil where Astragalus was planted in previous stubble was used as the experimental demonstration site, and
the effects of different basal fertilizer treatments on the yield and quality of Astragalus membranaceus were carried out in three
locations in Guyang county, Inner Mongolia, and conventional fertilization control group(diammonium phosphate + potassium
sulfate, CK) and experimental demonstration fertilization experimental group(diammonium phosphate + potassium sulfate and
organic fertilizer + compound microbial fertilizer, DT) treatments were designed to observe and analyze the appearance of
Astragalus membranaceus, root rot incidence, quality, and yield, and the cost and benefit of fertilizers were calculated. The
results showed that compared with the control group, the root length of Astragalus membranaceus in the experimental group
increased by 13.58%, 31.62%, and 11.19%, respectively, and the root thickness increased by 26.73%, 36.89%, and
13.30%, respectively. The root rot incidences of Astragalus membranaceus decreased by 38.90%, 63.61%, and 66.67%,
respectively. In terms of the quality of Astragalus membranaceus, the content of calycosin isoflavone glucoside increased by
60.38%, 41.94%, and 127.27%, respectively, and the content of astragaloside IV increased by 30.63%, 84.30% , and

39.53%, respectively. The experimental demonstration treatment had a significant effect on increasing the yield of Astragalus
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membranaceus, and the yield increased by 21.38%, 24.52%, and 19.55%, respectively. The results of economic benefit

analysis showed that the total output value and net profit value of the experimental group were significantly higher than those of

the control group. In conclusion, in the second year of continuous cropping planting of Astragalus, the treatment of basal

fertilizer application of organic fertilizer + compound microbial fertilizer could significantly promote the root growth of

Astragalus membranaceus, reduce the root rot incidence, improve the quality and yield, and improve the economic benefits of

planting, which could effectively alleviate the impact of continuous cropping obstacles on the yield and quality of continuous

cropping planting of Astragalus membranaceus.

Keywords: basal fertilizer; continuous cropping; Astragalus membranaceus; compound microbial fertilizer; root rot inci-

dence; continuous cropping obstacle
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Tab.1 Basic soil conditions of the experimental sites

B FHEFEIL R Soil physicochemical properties
S JUL e
W WHRER (e paoem DRIUL RS ARG AABRER/ RS AR/
Location Type of ent mate-  Soil types Soil tex- E(% E/% (@g/kg) (n}g/kg) pH
landform rial ture  QOrganic mat- Total nitro- Available phos-  Available po-
ter content  gen content phorus content tassium content
TR el SR it RHE 0934010 0354001  9.604£0.05 141.0041.21 8.50+0.08
Niuchangwang village
[T WL bt T - ig: 2.13+0.14 0.56+£0.01 25.17£0.02  141.86£1.38 8.59+0.02
Xiwanzi village
AL Tk R At rh i 1.644+0.01 0.60£0.03 10.21£0.19  192.0440.92 8.65:£0.03

Ershe village
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Fig.1 Photographs of longitudinal cross—sections of soil in different experimental demonstration sites
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Tab.2 Effects of different basal fertilizer treatments on root traits of Astragalus membranaceus

K Root length

HHM  Root thickness

Hh s b3 et ;
Location Treatment i/ cm e CK R 2% P /mm #CKHm %
Average value Increase than CK Average value Increase than CK
TR0 CK 36.41£1.49b 9.99£0.46b
DT 41.36+1.17a 13.58 12.664+0.53a 26.73
AR 1 CK 34.79£0.25b 9.65+£0.04b
DT 45.7940.20a 31.62 13.2140.03a 36.89
7R 2 CK 52.63£0.14b 11.434+0.11b
DT 58.52£0.10a 11.19 12.9540.08a 13.30

T R PR PR RN G 5 1 3R OR &AL BIAE 0.05 KV F 28R 3% . TR .

Note: The different lowercase letters in the same column in the table indicated significant differences among treatments at the 0.05 level.

The same as below.
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Fig.2 Effect of different basal fertilizer treatments on the root rot incidence of Astragalus membranaceus
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T B A ak b, H A it T Ak 2R T 0 4 A 2 A A 127.27 % e EE I 3 8243 i3 30.63 %6 .84.30 %%
(2 YZSR . R HL 2 DT 4b B A4 6 & 5 2 i 4 39.53% .
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Tab.3 Effects of different basal fertilizer treatments on the quality of Astragalus membranaceus

Hb 55 Jib 3 TH IR TR/ WERFES /Y% T
Location Treatment Calycosin isoflavone glucoside  Astragaloside IV Remark
1 b CK 0.016+0.000b 0.096-£0.003b 7 57 T I 40 4 W 2 ek oA 35 B2 ) R
Experimental site DT 0.026+0.000a 0.1250.002a 3525 ) M
7R 1 CK 0.03140.003b 0.1210.002b 935 52 ) B E
Demonstration site 1 DT 0.044+0.002a 0.223+0.003a 3k E (25 ) MR
7RI 2 CK 0.02240.004b 0.08620.002b 35 )€ 2 1) B E
Demonstration site 2 DT 0.0500.002a 0.12040.002a AT (2 )
24 FAEEELENEEZEFSENTIME M 2 DT Ab Hf 8 P 7= 0 0 8, 35 12 750.15 kg/hm”,

g 4n] A, 5 CKA L, DT AL B B8 o 25 42 S5 CKMII, = EEm T 19.55% ik 5 #h DT Ab B
= PR (P<<0.05) . Hid , /RyE M 1 DT 4b 3 B 8 = 4 8 108.55 kg/hm?, 5 CK #f [t , Fﬂi
FY B PR R R, L CK 3 i T 24.52% s /R 7 P T 21.38% . FEEE 2 aEAERMAE TP, AT LLGHE
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Tab.4 Effects of different basal fertilizer treatments on

the yield of fresh Astragalus membranaceus

h¥ , L CK /Y
b 45 I ot/ (kg/hme) T CK AN/
. Treat . Increase than
Location Yield .
ment CK
R CK  6680.55+47.65h
Experimental site DT 8108.55446.37a 21.38

R 1 CK 7447.50450.25b

Demonstration site 1 - DT 9 273.634+58.84a 24.52

R 2 CK  10664.854+41.34b

Demonstration site 2 DT 12 750.15429.02a 19.55

25 AEEBELEXNEFERELFAHENZM

HR A T 3 005 3K, AN ) 41 B B FE 1 T 3 4 S
BrigAIa], 2021 4F45 LA A6 O 16~17 78 /kg, 2022 4F
B I M KON 16~26 J0/kg, 2023 4F 8 SE MM A% N
16~18 7t /kg, 4% M 5 1 X 4F 7 it #1173 Ui 0 4
BN A AE BR CK 41 DT 41 A9 A 7= {8 A )
WA . 45 FW(F5), DT AL 3B ™ (8 A F)
(B 4 B B T CK(P<<0.05) , ik B b /s JE i 1.
715 30 M 2 0 ¥ R A 43 ) B CK A I 1 12 779.56 .
21 879.31.,20 095.49 G /hm?, &+ | 18 (& Y 34 18 4
A 104.28 % .53.80% .35.89 % o B FEEH B KA
JRTEHL 2 79 DT 403, 34 133 389.52 56/hm?, H ¥ ]
{8 15 3 76 089.52 J&/hm?, H CK £ 3k 15 ¥4 F1] i1
20 095.49 7€ /hm?,

®5 AEERLEIEFEREZFLENZM

Tab.5 Effects of different basal fertilizer treatments on the economic benefits of

continuous cropping of A. membranaceus JC/hm?
s poE: SO E A7 A i

Location Treatment Total output value Production cost Net profit value
3t 4 CK 67 834.97+483.82b 55 579.50 12 255.474-483.82b
Experimental site DT 82 335.03470.81a 57 300.00 25035.03+470.81a
7N 1 CK 96 247.02-+649.36b 55 579.50 40 667.52+649.36b
Demonstration site 1 DT 119 846.834760.38a 57 300.00 62 546.834760.38a
AN(ER: CK 111 573.534432.52b 55579.50 55994.034-432.52b
Demonstration site 2 DT 133 389.52+303.56a 57 300.00 76 089.524303.56a
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