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The Influence of Different Irrigation Amounts on Soil Moisture , Growth and

Development, Yield,and Quality of Astragalus mongholicus
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CAO Minjie',MAO Duan',SHANG Zhiying', GAO Yamei’
( 1.College of Life Sciences, Yulin University, Yulin 719000, China;2.Yulin Key Laboratory of
Quality Appraisal and Testing of Traditional Chinese Medicine , Yulin 719000, China)

Abstract: In order to clarify the irrigation system of high yield and high quality cultivation of Astragalus mongholicus in arid
regions in northern Shaanxi, explore the influence of different irrigation amounts on the quality and yield of Astragalus
mongholicus. In this study, with Astragalus mongholicus as the experimental material, six treatments of irrigation amounts
including 5 240(W1), 4 190(W2), 3 140(W3), 2 090(W4), 1 040(W5), and O(CK) m*/ha were set, and the differences in soil
water content, dry matter mass, root crown ratio, agronomic traits, yield, and quality of Astragalus mongholicus were analyzed.
The results indicated that 0-60 cm, the soil water content in the treatments of W1, W2, W3, W4, and W5 increased by
50.1%, 30%, 19.8%, 19.6% , and 14.6% , respectively compared with CK. Root crown ratio at harvest stage in the treatments
of W2, W3, and W5 increased by 61%, 38% and 36% compared with CK, respectively. The plant height, stem thickness and
crown amplitude of Astragalus mongholicus increased with the increase of irrigation amount, the values reached the maximum at
W2 treatment, then declined. Yield in the treatments of W2 increased by 53% compared with CK. In terms of the quality of
Astragalus mongholicus, in treatment W3, the Astragalus methylside content was 0.131%, the Myislavone glucoside content
was 0.22%, they were higher than those in other treatments. The correlation analysis found that root dry weight, root fresh
weight, stem and leaf dry weight, and crown amplitude were siginificantly positively correlated with yield. In conclusion, the
suitable irrigation amounts of high yield and high quality of Astragalus mongholicus planted in the arid regions in northern
Shaanxi was 3 140-4 190 m*/ha.
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Tab.1 The basic fertility characteristics of soil in experimental field

ki &/ (mg/kg) 3w/ (mg/kg) HAE/ (mg/kg) P/ (g/kg) H
Alkaline hydrolyzable nitrogen Available phosphorus Available potassium Organic matter P
73.51 24.5 98.1 2.2 8.27
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Fig.1 Temperature and precipitation changes in the experimental sites
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Tab.2 Irrigation amount in each growth stage of Astragalus mongholicus m®/hm*

e AR IHE L & /rBi. Distribution of irrigation amount at different growth stages fit

Treatment BT 1 SR lie/eic] Total
Seedling establishment stage Flowering stage Perpod stage Harvest stage

W1 1049 1574 2098 524 5245

w2 839 1259 1679 419 4196

W3 629 944 1259 314 3146

W4 419 629 839 209 2096

W5 209 314 419 104 1046

CK 0 0 0 0 0
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Tab.3 Soil water content of each growth stage of Astragalus mongholicus under different irrigation amounts %}

EHERTE /em frsT] 7] e SR e

Soil depth Treatment Seedling establishment stage Flowering stage Perpod stage Harvest stage
0~20 W1 11.640.010a 8.340.013a 7.84£0.004a 11.340.013a
W2 11.4+0.012a 8.040.004a 7.54£0.006a 11.640.003a

w3 8.3£0.030a 8.040.013a 6.3+0.012a 11.040.011a

w4 11.040.020a 8.040.009a 6.7£0.007a 10.94-0.006a

W5 8.62£0.030a 6.0:£0.013a 7.6£0.013a 8.4-0.008ab

CK 7.5£0.040a 6.8£0.008a 6.5+0.012a 6.5+£0.010b

20~40 W1 12.820.011a 9.92£0.006a 4.54£0.013a 14.040.010a
W2 12.640.013ab 8.440.004ab 6.9£0.008a 10.94-0.008a
w3 12.040.004ab 7.240.007b 4.0£0.010a 11.540.012ab
w4 11.040.010ab 8.940.002ab 4.0£0.005a 8.540.022ab

W5 10.040.010ab 7.7£0.008b 4.240.008a 8.7£0.012b

CK 9.3-£0.003b 6.9+0.005b 4.6+0.012a 8.540.004b

40~60 W1 11.720.012a 8.60.013a 4.3£0.012a 7.8+0.011ab
w2 7.9-£0.010b 2.4+0.013b 3.0:£0.010a 6.9£0.007ab

W3 7.92£0.005b 6.1:£0.012abc 2.440.012a 5.240.008ab

w4 7.9£0.003b 6.5+£0.007ab 2.0£0.005a 4.34£0.007b

W5 7.8£0.007b 6.1-£0.010abc 2.94£0.006a 8.0£0.010a

CK 7.44+0.014b 4.140.010bc 2.7£0.014a 4.3£0.013b

AN [F/ NG R 3R R AL B 22 5738 3] i 3 K (P<<0.05),

TR,

Note: Different lowercase letters indicated that the differences among treatments reached the significant level(P<C0.05). The same as below.
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Tab.4 Analysis of dry matter mass of Astragalus mongholicus under different irrigation amounts g
pis: TARRAR 5 T BABRAR T T A MR K AR 25 - A B R ZE TR
Treatment Root fresh weight Root dry weight Root water content ~ Stem and leaf fresh weight Stem and leaf dry weight
W1 175.90+19.78a 84.064-6.98a 91.84+7.85a 205.11432.25a 70.69+4.61ab
w2 196.4143.90a 94.82+3.13a 111.59+1.21a 206.714+23.43a 84.584-8.89a
w3 159.49413.77ab 67.43+4.21b 92.06+10.01a 145.414+6.61ab 60.44+4.11bc
W4 132.71+12.70b 43.87+3.71c 88.844-10.33a 144.35+16.84ab 59.3345.33be
W5 94.22+1.24c¢ 41.62+3.59¢ 52.5943.77b 129.14416.76b 52.8544.19bc
CK 95.6046.70c 37.17+4.11c 58.434+4.57b 134.51+3.00b 49.10+3.58¢
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Tab.5 Agronomic trait analysis of Astragalus mongholicus under different irrigation amounts

FEEZE R (P<C0.05), £ W1 W5 Ak B iR 5 CK
(B 5535 2% 5 (P<<0.05) , 3¢ 3 1 W2 &b 3 56 i
I CK & 2 e 21% ( P<<0.05) .

LR 4k 3 IR 7 1 £ S
Agronomic trait Treatment Seedling establishment stage Flowering stage Perpod stage
Wi /cm W1 19.33+0.57a 49.33+2.33b 69.6640.33a
Plant height w2 18.66£0.57ab 57.33£0.67a 70.33£0.33a
w3 17.66-£0.57he 56.33--4.17ab 65.33--0.88ab
W4 17.33+0.57¢ 54.66-+2.02ab 63.00+1.52b
W5 13.33£0.57d 50.66+1.20ab 60.3342.02b
CK 17.65-£0.57he 54.00-1.73ab 60.6643.71b
25 /mm wl 2.73-0.13ab 3.59+0.04a 7.45+0.05a
Stem thick w2 2.9740.04a 3.36220.06ab 7.780.22a
w3 2.79-£0.27ab 3.21£0.17b 7.0940.02b
W4 2.7840.038ab 3.0740.06b 6.6340.12¢
W5 2.55-40.02ab 3.1440.20b 6.49+0.01c
CK 2.38£0.23b 2.44+0.01c 5.250.04d
LR /em Wl 16.33220.72ab 55.8342.20b 89.00- 1.04ab
Canopy W2 17.83+0.83a 60.00+1.40ab 97.66+5.24a
W3 18.16-£0.33a 60.00=1.40ab 88.004-4.16ab
W4 16.504-0.28ab 61.8340.30a 85.504-4.76ab
W5 15.33-£0.33b¢ 51.50=+1.00¢ 86.0043.12ab
CK 14.33£0.88c¢ 61.0040.50a 80.664-0.66b
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Tab.6 Yield and quality analysis of Astragalus mongholicus under different irrigation amounts

W ERN 53% (P<<0.05), W1.W3. W4, W5 i3
MEE" S5 CKTREER,

W4

CK

845 Index W1 W2
it/ (kg/hm®)  Yield 6472.2+956ab 9 166.6+773a
W R/ % 0.125 0.129
Astragalus methylside content
EE R HE AR/ % 0.038 0.141

Myislavone glucoside content

7444.44727ab 6 111.1£289b

0.115

0.098

5722.24+1361b 5972.2£924b
0.091

0.014
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Tab.7 Correlation analysis of soil moisture, growth and development traits, and yield of Astragalus mongholicus

#6845 Index YI RCR RFW RDW SLFW SLDW SWC CA PH ST
Y1 1
RCR 0.472 1
RFW 0.820° 0.296 1
RDW 0.817° 0.244 0.959™ 1
SLFW 0.597 -0.137 0.872° 0.914° 1
SLDW 0.853" 0.206 0.932" 0.9417" 0.889" 1
SWC 0.358 0.103 0.799 0.804 0.849" 0.71 1
CA 0.890° 0.439 0.857" 0.888" 0.740 0.953™ 0.614 1
PH 0.715 0.112 0.970™ 0.970™ 0.961°" 0.928™ 0.877" 0.818" 1
ST 0.695 0.483 0.894 0.885 0.766 0.876" 0.857" 0.897" 0.875 1

TE 78 0.05 200 CUUR ) , Al Ok 235, 72 0.01 U0 CBUR ) AR CHEM 2 35 0 YL 7™ 4 s RCROAUE L s REW AR GE Bt s RDW AR T BT 3 5
SLEW. 2501 6 5 Bt s SLDW 220 B b s SWC. A3 8K Bk s CAL SR IR PHL B8 5 ST 25 M1

Note: * at 0.05(double tail), correlation was significant, ** at 0.01(double tail), extremely significant. YI. Yield; RCR. Root crown ratio;
RFW. Root fresh weight; RDW. Root dry weight; SLEW. Stem leaf fresh weight; SLDW. Stem leaf dry weight; SWC. Soil water content; CA.

Crown amplitude; PH. Plant height; ST. Stem thickness.
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