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Abstract: We studied the effects of foliar spraying silicon (500, 1 000, 2 000, and 4 000 mg/L.) on growth
and development, antioxidant enzyme activity, yield and quality in Astragalus membranaceus var. mong-

holicus during seedling stage, flowering stage and rhizome elongation stage by randomized trial group. and
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also detected the control effect of foliar spraying silicon on powdery mildew and root rot to reveal the
mechanism of silicon on enhancing disease resistance, improving quality and yield of A. membranaceus
var. mongholicus, and provide theoretical basis for efficient cultivation of A. membranaceus var. mongho-
licus in production. The results showed that: (1) the application of different concentrations of silicon
could increase plant height, stem diameter, plant width and chlorophyll content, and promote the growth
of A. membranaceus var. mongholicus, and better treated with 2 000 mg/L silicon concentration. (2)
Spraying silicon with different concentrations could increase the activities of antioxidant enzymes such as
SOD, CAT, POD and APX and reduce the content of MDA in different growth stages. It was better at
2 000 mg/L silicon concentration during flowering and rhizome elongation. (3) When the silicon concen-
tration was 2 000 mg/L, the control effects of A. membranaceus var. mongholicus against powdery mil-
dew and root rot reached the highest, 47.22% and 38. 80% respectively. (4) Spraying silicon with differ-
ent concentrations could increase the dry and fresh biomass, yield, soluble extract and astragaloside IV
content of single plant of A. membranaceus var. mongholicus, When the concentration of silicon was
2 000 mg/L, the contents of soluble extract and astragaloside IV increased by 16.48% and 31.96% re-
spectively. It was found that foliar spraying of appropriate concentration of silicon could significantly en-
hance the resistance to powdery mildew and root rot of A. membranaceus var. mongholicus, promote
plant growth, significantly improve the yield and quality of medicinal materials, and the effect was the best
when the silicon concentration was 2 000 mg/L.

Key words: silicon; Astragalus membranaceus var. mongholicus; growth; antioxidant enzyme; yield;
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Table 1 The growth index of Astragalus membranaceus var. mongholicus under different concentrations of silicon
s ki B W T B Silicon concentration/(mg/L)
Index Growth stage 0(CK) 500 1000 2 000 1 000
o T Seedling stage 34.87+1.77b 43.00+2.17a 41.27+1.78a 42.337+1.22a 42.337+1.62a
Planﬁkl'llﬁéight JFAEM Flowering stage 71.60+2. 20¢ 79.67+1.62ab 85.53+1.20a 82.274+2.55ab 76.80+2. 42bc
fem AR ZE K ] Rhizome elongation 104.67+2.11b 114.00+1. 35a 111.7840.97a 115.33+1.07a 107.22+4.67a
» 1 Seedling stage 4.0740. 24b 5.014+0.07a 4.7940. 10ab 4.3940. 38ab 4.7140. 31ab
Stemi;fximeter FFAEM Flowering stage 4.93%+0.37a 5.57+0. 29 5.69+0.13a 5.30+0. 27a 5.71740. 31a
fmm MRZE MK Rhizome elongation 5.59740.32b 6.1840.40b 6.147+0.25b 7.2740.27a 6.4340.15ab
B i) Seedling stage 18.7340. 18¢ 22.13+0. 18ab 22.6740.79a 20.3341.11bc 23.33+0. 64a
Plan/l v]\];idlh JF AW Flowering stage 25.87+2.32b 33.60+0.77a 34.67+0.29a 36.27+0.92a 33.53+0.85a
o HZE MK Rhizome elongation 44.1140.80b 44,6740.67ab 47.2240.68a 47.3340.33a 44,7841, 46ab
I ] Seedling stage 40.15+1.55a 44,41+0. 31a 42.81+0.79a 41,75+ 1. 74a 44,17+1.61a
LR 2R
Chlorophyll JF AW Flowering stage 39.2140.63b 41.93+0. 61ab 42.41+£1. 29a 44,514+1.07a 43.06+0. 96a
(SPAD HZE K Rhizome elongation 42.6944.03a 44.7041.87a 43.524+1.07a 43.0342. 34a 44.2340.47a

T FS/NG F R KR A B AE 0. 05 AKCF 257 B3, T A

Note: Different lowercase letters within the same column indicate significant differences among treatments at 0. 05 level, the same as follows

R2 FRAREFELENRHEKARF REBHIHERR

Table 2 Control effect of different concentrations of silicon on powdery mildew and root rot of

A. membranaceus var. mongholicus

F ¥R Powdery mildew

B % Root rot

o
Silcon concention i B AR st B 12 S
g/ Disease index Control effect/ % Disease index Control effect/ %
0(CK) 53.33a 55.93a
500 34.63b 35. 06a 42.96b 23.19¢
1 000 33.70b 36.81a 37.41cd 33.11b
2 000 28.24b 47.05a 34.07d 39.08a
4 000 33.61b 36.98a 40. 37bc 27.82¢

2.2 AEREELENSHERAESUEEE
MA_BEEMNFIL
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Fig. 1 The antioxidant enzyme activities and
malondialdehyde content of A. membranaceus
var. mongholicus under different concentrations

of silicon at different stages
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Table 3 Correlation coefficients between disease index and antioxidant enzyme activities and malondialdehyde content

- F4 B 9 9 1 4 4 CAT i POD 7 ¥ SOD i 1 APX i MDA 4 &t
8 ¥5/Index Disease index of CAT POD SOD APX MDA
powdery mildew activity activity activity activity content
R I 9 9 155 4 %K o _ P P ; oa
Disease index of root rot 0.724 0.226 0.326 0. 345 —0.534 0.529
L 995 9 155 i 2 _ B _ o L
Disease index of powdery mildew 1.000 0.043 0.502 0. 226 0.483 0.509
e x fRFR P<C0. 05 M F P22 5K, »x AR3R P<C0. 01 MR b 35 1 22 57 K
Note: * indicates significant difference at P<C0. 05 level, ** indicates extremely significant difference at P<C0. 01 level
R4 FRAREELEBTEHERIINUERER=EMH
Table 4 Appearance and yield components of A. membranaceus var. mongholicus under
different concentrations of silicon
B i i o AT BT i
Silicon concentration Root length Root diameter Lat N 1 is Single fresh Single dry Yield
/(mg/L) / cm / mm ~ateral roots weight/ g weight/ g /(kg * hm ™ %)
0(CK) 45.874+1.18a 13.73+0. 25a 3.43%+0. 15a 53.69+3.10b 26.044+1.82b 4 496.62b
500 49, 6740. 48a 13.49+0. 35a 3.337£0.27a 65.3645. 00ab 33.2942.61ab 5 692. 85ab
1 000 47.737+1. 30a 13.79+0.51a 3.414£0. 15a 66.43+5. 21ab 33.537%2.61ab 5 732.45ab
2 000 48.43+1.71a 14.39+0. 19a 3.13+0.07a 70.3245.17a 34.844+3.21a 5 948. 63a
4 000 45.63740. 90a 13.254+0. 29a 3.237£0.07a 55.05+4. 34b 27.31%2.23b 4 706.15b
5 AAREELABETEHEKRRESN
Table 5 The quality of A. membranaceus var. mongholicus under different concentrations of silicon
Tk Vi B2 Ko = Koy P R R Y SR HMEP T

Silicon concentration/(mg/1.) Water content/ % Ash content/ % Soluble extract/ % Content of astragaloside 1V/%

0(CK) 6.6+0.12a 3.140.06a 26.740.70b 0.09740.003b

500 6.440. 35a 2.740.15b 25.2+1.53b 0.10140.001b

1 000 6.2740.40a 2.940.03ab 26.940. 32b 0.106=40. 008b

2 000 6.2740. 26a 2.940.06ab 31. 1£0. 50a 0.128=+0. 002a

4 000 6.4740.50a 2.740.12b 27.740.53b 0.09340.002b
2020 Ji2h S b <10.0 <5.0 =17.0 =0.080

Pharmacopoeia standard in 2020

fE w25 M A E 52 T B I AR K, T R R i A — Ty T
P TR e R S LRI E IR R E
FRICE WML, 53— 5 T it ik S i 3R TEDE B RE R
200 0L R0 % B 2H 2 BLIE B £ BT Rk L) 5 4 {1 A
PRI AL EE 1S o, 42 & T 5l R P fE

X 5 Mateos-Naranjo' '™ | B i 3% 251 75 K [6] 7 4y

FEH R S MR (ROS) & — Fh 2 19 15 5 4
T 2B LE AR P A0 M B4 SR AR 2ok A v, 32 8R
L O; .« OH 1 H,0, BRI AP b i
e S 7 2 I B A 2 DR — b Sl AP AR AL
R 3 7 30 35 T 38 (52 O i PR AR A I, 3h T
Mg T L 0 kK P A R R R A W AR

L RER PR A — 3. AAEARDEIE T, Rk
HME] 4 000 mg/L B, 5 HAh#E A LY, 5k
BE I A K A2 3 — 2 A ], 3 2% B it e T 52l
P18 A A A A R A5 A0 R PR T R R R VAR B R Ak
(4 000 mg/L) e X 527w AR R - AR R FHAE A
S A 5T 35 40 0 W AT AN )T A AR 1 A

FIS L R e B B R i (SOD) | it & 1k A
(CAT) . A AL Wi (POD) FHL IR I R 3k 4 Ak ) il
CAPX) JE A Wy M P4 52 228 19 BT e AL T . BB A8 AT 2000 B
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