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Abstract By setting different density gradients, the row spacing of plants was 10 cmx25 cm (400 000 plants/hm?),
15 cmx25 cm (267 000 plants/hm?), 20 cmx25 cm (200 000 plants/hm?), 25 cmx25 ¢m (160 000 plants/hm?), and 30
cmx25 cm (133 000 plants/hm?), and each gradient was repeated for 3 times. The harvest period is August, Septem-
ber and October, to study the effects of different cultivation densities and harvesting periods on the growth and
yield of Asiragalus mongolica in Qinghai Province. In order to obtain the best density and harvesting time of
Astragalus mongolica in Qinghai Province. The results showed that density and harvesting time had an effect on the

growth and yield of Astragalus mongolica. As the density decreases, the measured values of individual plant
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indicators increase, but the population yield decreases overall. From the comprehensive evaluation of multiple

indicators. The optimal planting density was 267 000 plants/hm? under which the appearance quality and population

yield of A stragalus mongolica reached the best. The quality and yield of A stragalus were the highest in October. Bas-

ed on the actual situation and economic benefits, the optimal planting density of Astragalus mongolica in Qinghai

Province is 267 000 plants/hm?, which should be harvested in October. This study provides reference technology for

the cultivation of Astragalus mongolica in the agricultural area of Qinghai Province, promotes the local poverty

alleviation work, fills the gap of cultivation technology in the high-altitude area, and realizes the sustainable

development of Astragalus resources.

Keywords A stragalus mongolica, Cultivation density, Harvesting period, Yield
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Table 1 Mean and difference of growth and development indicators of A stragalus mongolica during the density

MDA KRR (cm)x AT i (cm) Ay
Monitoring site Plant spacing (cm)xRow spacing (cm) Month
8 9 10
/3= 10x25 118.48+3.39 ab 110.21£2.08 be 104.32+4.11 a
Plant height 15x25 111.69+£3.34 b 106.35+£2.66 b 107.93+£3.22 a
20x25 119.80+3.38 ab 119.67+3.84 a 110.27+3.62 a
25x25 119.03+3.73 ab 114.45+3.76 abc 108.39+4.42 a
30x25 121.62+3.09 a 117.63+£3.91 ac 104.82+4.61 a
A 10x25 41.31x1.11 ab 40.70+2.08 a 44.40+4.11 ab
Root length 15x25 39.57+1.44 b 41.60+1.61 a 50.53+1.59a
20x25 43.63+1.69 a 44.10+1.64 a 45.33+2.30 ab
25x25 41.65+1.41 ab 43.53+231 a 48.93+2.19 a
30x25 43.28+1.30 ab 44.18+1.68 a 42.43+£2.55b
RE AR 10x25 10.65£0.33 b 12.30£0.43 ¢ 12.77£0.31 b
Root diameter 15x25 11.67+0.71 ab 12.91+0.57 be 14.15+5.65b
20x25 11.85+0.46 ab 14.52+0.55b 14.21+£0.57 b
25%25 11.35+0.55 ab 14.25+0.70 b 15.87+0.52 a
30x25 12.49+0.57 a 16.51+0.60 a 16.52+0.73 a
FRAEE TR 10x25 21.83+1.57 ¢ 33.73+2.66 ¢ 39.40+4.24 ¢
Root fresh weight 15x25 25.72+2.50 be 44.55+2.79 be 63.56+5.65 ab
20x25 31.32+2.95 ab 55.70+6.68 ab 49.69+4.42 be
2525 32.61+2.84 ab 54.71+7.73 ab 62.90+5.17 ab
30x25 35444252 a 63.53+6.35a 67.91+£7.24 a

s RSN 7 BRI AL BRIFIAE 0.05 7K A7 A S35 22 5 R Hf 2 n U 1P 2 (n = 30)

Note: Different lowercase letters within the same column meant significant difference among treatments at 0.05 level; The data in the

table is the average of n data (n=30)
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Figure 1 Drying rate (A) and yield (B) of A stragalus mongolica un-
der different cultivation densities

Note: Different lowercase letters within the same column meant
significant difference among treatments at 0.05 level
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Table 2 Analysis on the significant difference of growth and development indexes of A stragalus mongolica between months

Ay FriFi(em) A (em) #1542 (mm) MR (g) Feikg/hm?) (%)
Month  Plant height (cm)  Root length (cm)  Root diameter (mm)  Root fresh weight (g)  Yield (kg/hm?)  Drying rate (%)
8 118.12a 41.89b 11.60 b 29.38¢ 635892 ¢ 42.60 b

9 113.66 a 42.82b 14.10 a 50.44 b 10 746.09 b 4722 a

10 107.15b 46.33 a 14.70 a 56.69 a 12352.67 a 42.88b

VE: [FIZIASR 7 BRI BLIRIAE 0.05 /KPR 2 25 22 5 AR 3t n AN Edls 1K 29{E (n = 30)

Note: Different lowercase letters within the same column meant significant difference among treatments at 0.05 level; The data in the

table is the average of n data (n=30)

R 3 LRI I ALAE, BT DTk AR A AL 1) e

Table 3 The eigenvalue, contribution rate, accumulated contribution rate and eigenvector of principle component analysis

ER'%iy ERROR(E) TR (%) BT TR (%) FRAIE )
Principal component Eigenvalue Contribution rate (%) Accumulative contribution (%) Eigenvector
X, X, X, X,
1 2.35 58.7 58.7 -0.13  0.65 0.53 -0.54
2 1.35 33.6 92.3 0.8 0.09 046 0.37

Xy iR X AR ELAR Xa IREETE; X, 7 i

Note: X;: Root length; X,: Root diameter; X;: Root fresh weight; X,: Production
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Table 4 Comprehensive rank of density Table 6 Comprehensive rank of density

I F{H F {44 KW F 1 F{H#H4%

Density F value Rang of F value  Harvest time F value Range of F value

13.3 0.15 3 8 H -1.95 3

16.0 0.56 2 August

20.0 -0.80 4 9 H 0.33 2

26.7 1.10 1 September

40.0 -1.00 5 10 A 1.61 1
October
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W45, 2003), AHIFFUE R X B 16 AR KRR AN P B
BRI T TR, 10 A I RHA - B B w T
AP H B 5, BRATEE X AR A K e b b
BEVESEM, BREE A 30 om I, ANMAFE bR AR BT T
FCABARAT BE A FRAR , BBt A PR BE (0 39 00, AR 40 A A AR
K AR AR MR T S IR AR b 8, (EE A
TR, X U FE R LA G, AR R B AT A R IR AR K
IR SR T K, PR OB, K5035 A BRI, 244
Z R RA TG e SRR ANMA L R R B, BB
RIFR(BLHERE, 2009) 2 FERAK I, 35 B MA SRR
Z AR A ), KBRS B YR 7 2, AR MR AR K
BT R B S, AR AR S A, R K
25 () AV 7 7 32 B 5 TR T S i B A4 = i, BT LA
IR B S A PR AR 2 5, A A 3 p A A K R R, K
JIEL L 58 L, T AR A5 e R I B R (k5
25 2012; 5K R4, 2015; BRI, 2018), AN[FR
WO, RS F7 A RN IR], A T 5278 FR TG R

RS RO T IRAEAE, B Uk AR )

(K3 B S (25 TR 4%, 2005; XIME4E, 2009; Fif 2 H5E 4%,
2016), A BRI AT LASRAS S HE AN 5T, £
P S L TR

Wz E R AT, R R A AR R AT
ZIRPRVIANT, 19 2 dee A 5% B B BRSO, 5 2R
(2015)iR 56 25 W RBUHTF . ZEHB8(2015) WA A BV A
PRHBIX 5 1ty 8 18 i A AR 8 B 0 25%10° Bk/hm?, 5
ARSI T 7 5 0T e B AR L 1) AR BE AN [T 5 |
HEC I o S R 9155 e AR I A 28 56 FH B8 AT
— B UE B AR SEG TVE AT . AR, HIRA N
WO AR R Bl 26.7x10% B /hm?, ' 10 H
R

X R AR KR R R R, AR B 1)
EARYETT VAV, AN 2 A1 Ok, R 2R 5 R bR
VAL, 2008; & R4, 2017, /1A, 2018),
SEESUE B, R AT HERR T I, 45 )
R HAARME, &S TR RrIve ., SKRg R
ST A H AR B &, WA —
YO Lh 2 B o FH 2 BRAE FHVPAN S5 5, nTRESS IR T
FMGEE , XAk — 0 o3 T o

3MBETIE
3.1 i

RIS SO BRR T, R ANIE
I o

Table 5 The eigenvalue, contribution rate, accumulated contribution rate and eigenvector of principle component analysis

5% LSROR[EN TR (%) BT DTk (%) AL 1)
Principal component Eigenvalue Contribution rate (%) Accumulative contribution (%) Eigenvector

X, X, X, X,
1 3.723 93.1 93.1 0.46 0.51 0.51 0.52

VE: X MR X IR Xt ARBFT; X 7 i

Note: X;: Root length; X,: Root diameter; X;: Root fresh weight; X,: Production
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