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Effects of Different Fertilization Methods and Water Retaining Agents on Soil Microenvironment

and Yield of Astragalus mongholicus in Hexi Region

SU Cuicui*?3, ZHOU Yanfang®23, SHI Zhiguo23, WANG Zhenlong'?3, ZHAO Xi %23, DENG Chaochao®?3, WEI Yujiel23*

(1 Gansu Academy of Agri-engineering Technology, Wuwei, Gansu 733006, China; 2 Key Laboratory of Germplasm Innovation
and Safe Utilization of Special Medicinal Plants of Gansu Province, Wuwei, Gansu 733006, China; 3 Wuwei City Farmland Soil
Improvement and Farmland Conservation Technology Innovation Center, Wuwei, Gansu 733006, China)

Abstract: Soil drought and lack of organic matter are the key factors limiting the development of astragalus industry in Hexi
region of Gansu Province. This study aimed to explore the fertilization methods for soil water storage and fertilizer conservation
and soil microenvironment improvement in Hexi region of Gansu Province, in which six treatments were designed for two
consecutive years of field experiments, including water retaining agent + organic fertilizer + common urea (B+OM+N), water
retaining agent + organic fertilizer + slow-release urea (B+OM+HN), water retaining agent + common urea (B+N), organic
fertilizer+common urea (OM+N), organic fertilizer + slow-release urea (OM+HN) and single application of common urea (CK).
The effects of different fertilization methods and water retaining agents on soil moisture and nutrient indexes of Astragalus
mongholicus were investigated, and their correlation with yield were analyzed. The results show that with the deepening of soil
depth, soil moisture is increased first and then is decreased, organic matter, available nitrogen, phosphorus and potassium, MBC
and MBN are decreased gradually, NH3-N and NO3-N are increased gradually, and MBC/MBN is increased first and then is
decreased. With growth period, soil moisture, NH4-N and NO3-N are decreased gradually, organic matter, MBC, MBN and
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MBC/MBN are increased gradually, alkali-hydrolyzable N and available K are increased first and then are decreased, and
available P is decreased in a fluctuation pattern. B+OM+HN show the highest performance in all nutrient indexes, reed head
diameters and root mass per plant of astragalus in different soil depths and different growth stages. Correlation analysis shows
that there is significant positive correlation between soil nutrient indexes and yield indexes of Astragalus mongholicus. In
conclusion, the application of organic fertilizer, slow-release urea and water retaining agent can improve soil nutrients and
microenvironment, and then increase the yield of Astragalus mongholicus. The interaction treatment of slow-release urea and

water retaining agent combined with organic fertilizer based on reducing 1/3 nitrogen has the best effect on improving soil

microenvironment and increasing yield of Astragalus mongholicus in Hexi irrigation area.

Key words: Water-retaining agent; Organic fertilizer; Slow-release urea; Soil microenvironment
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JE 8°C, AW —4F— 3 350 XA 3 it -
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Table 1  Nutrient inputs of chemical and organic fertilizers under different treatments
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N P,0s K,O N+P,05+K,0 N+P,05+K,0 N
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B+OM+HN 100 225 200 150 615 60
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Fig. 1  Soil moistures in 0-60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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Fig. 2 Organic matter contents in 0-60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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Fig. 3 Alkali-drolyzable nitrogen contents in 0-60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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Fig. 4 Available phosphorus contents in 0—60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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Fig. 5 Available potassium contents in 0-60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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Fig. 7 MBC, MBN, MBC/MBN in 0 — 60 cm soil layers during growth period of Astragalus mongholicus under different treatments
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FEK, MBC. MBN & M IWEZ @ m, it A
HLAC AL FE Y MBC & 5 Al MBC/MBN H (B = T R it
ANUEAR; EEAFTMEY, MBC. MBN & &Lk
B+OM+HN 4b # £ Bl 4% &, MBC/MBN [ {H LU
B+OM+N AbRIE S . AW L ZIRE A FA T
9] MBC/MBN LU A (AR, 100 W] B8 T3 rp AL
Tl = ™ 5
28 EEKITERAFHEREERFENHEXIE
R i A [] it S Ak 36T B S 7 B A8 B 1) 52 ) 3 AT
(3 2), B+tOM+N., B+OM+HN 4bF T A K A1k 1
& B+OM+HN Ab B A fef o 8 28 v F HoAth b 3
(P<0.05); B+N, OM+N, OM+HN #4b#i5 CK #b#f

[i) 2 5% i 3 (P<0.05) , i HoAH F ] 25 57 R i 3

R 3 Sk B ML S IR AR AR S oy
M (3 3)nT %01, 76 A [R) it AR Ak BRI AR AR BAE 41 F
B HOK S S A A NOs-N & it
HEREIEMX, 5 MBN &, MBC/MBN HUE £
BEIEME; HHANR SR . A5 . MBC.
MBN % J2 MBC/MBN U S 4% 8 35 IEAH G, Sl
BUBER . NOz-N. NHi-N & & 2 0 2 IEAHOC . Ry
F K 3 IE ARG, DR 8 B A Kt B A HLAE
i B R IR F , SOUKFIEAE, v DL 1
KAy, BEINEE R A IR i, RTHMEY R, K
TR IEOAEE

&2 TEMEEALIER EEK~EHERAFE

Table 2 Effects of different fertilization treatments on yield indexes of Astragalus mongholicus

A B B+OM+N B+OM+HN B+N OM+N OM+HN CK

M (cm) 51.64 a 50.30 a 37.00 bc 41.88 b 40.10 b 33.83¢

73k A% (mm) 15.69 a 1591a 12.38 ¢ 13.14 he 14.47 ab 9.28d
FUBRARTE (g) 61.82b 65.57 a 45.50 cd 48.93 ¢ 49.04 ¢ 37.59d

1 RPRTTAR/NG FREFR R AL PRIE 22 57 4F P<0.05 7K % .
#3 LTEKS. BIRSEMEFTSIEIRFEXE SR
Table 3 Correlation analysis of soil moisture, organic matter and other nutrient indexes

B A AR T NOz-N NH;-N MBC MBN MBC/MBN

GRS 0.895" 0.823" 0.806" 0.855" 0.693 0.798 0.974™ 0.950"™

AU 0.971™ 0.949™ 0.865" 0.841" 0.890" 0.928"™ 0.933™ 0.969"

e *FIRTE P<0.05 ZKF(RUM) [ i 35 AH G, **3FRRTE P<0.01 7K (AU _F- AR i 540 % .

WRYE L IR IR PR S B AR AR A Gy ARSI ERCR B, IR IO A A | Ak

MrEE 4)nl s, Bk, Mk, PR E S
FROTHRbRIEAR B B IE ARG, HP R S5A LT .
fit A . MBN & &% MBC/MBN L {EH @ 25 1E A5,
PELHASHENUR . AR AR . MBC St
MBC/MBN B 5% 35 IE A G , SRR 5 4 4K
. AL, EAAEBES . MBC. MBN & J
MBC/MBN B S B 3 ARG, AT UL, B = &
Tz LK L AP BUSCEBE T S A Y
W S L LA sy, LB 2 358 T i 4 v o

3 it

Ko R PR R K A B RSN R, ROKGRI R
N RO TORT R KRR, RERRAIROKE K, S AL
B 7R AN [R) A2 B2 L mT DUAT S5 T L K o R SR 53
KA G fol A A i ), i R R SRR
PR A Sy BB U201 A WFFE R, RN
PR A5 20 PR oK R 5 R A W T R TR 5 P 4 vy g rp
RCR WP B i S b e K O, g (K R T it o 3

B T A R A S R B, R TR R ALK ]
At i St 7 AT {458 0 ~ 60 cm )2
+ 3K, A%HE. NO3-N. NHi-N., MBC. MBN
N, ANFRREAR VR i R 6202 ) A
WFE A, it AR AR b B 35 K B SR R A

x4 IRFOERSRRTERROEX S

Table 4  Correlation analysis between soil nutrient indexes and
yield indexes of Astragalus mongholicus
A Pk ER BRI

CFIS 0.917" 0.975" 0.941™
AL 0.982"™ 0.805™ 0.937™
WA 0.947" 0.856" 0.946™
ARk 0.904" 0.784" 0.956™
B 0.818" 0.800™ 0.945™
NO3-N 0.837" 0.739 0.828"
NH3;-N 0.822" 0.780 0.803

MBC 0.538" 0.958™ 0.927™

MBN 0.844™ 0.895" 0.937™

MBC/MBN 0.986™ 0.923™ 0.956™
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