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[Abstract] Objective: To explore the effect of different proportions of organic fertilizer and chemical
fertilizer on the agronomic traits, yield and quality of Artemisiae Argyi Folium in Qichun county, and provide a
theoretical basis for scientific fertilization of its planting. Method: Field plot experiment was carried out to set
up 5 treatment methods with different proportions of organic fertilizers and chemical fertilizers [OM, (no
combined application of biological organic fertilizer) , OM,, (combined application of 17% biological organic

fertilizer) , OM;, (combined application of 33% biological organic fertilizer) , OM,, (combined application of
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67% biological organic fertilizer) , OM,,, (combined application of 100% biological organic fertilizer) ]. The
effects of different treatment methods on the agronomic characters, leaf yield, output rate of moxa, volatile oil
content, flavonoid and phenolic acid contents and mineral element contents of Artemisiae Argyi Folium in
Qichun county were determined. Result: With the increase of the proportion of organic fertilizer in application,
the seedling number per unit area, plant height, stem diameter, leaf number, leaf width, leaf length, height of
dead leaves and leaf yield of Artemisiae Argyi Folium were increased at first and then decreased. Among them,
the yield of Artemisiae Argyi Folium in OM,;, treatment was 61.37% higher than that in OM, treatment. With the
increase of the proportion of organic fertilizer, the output rate of moxa of Artemisiae Argyi Folium showed
continuously increasing trend, contents of volatile oil and volatile components (eucalyptol, «-thujone, borneol,
camphor and caryophyllene oxide) increased at first and then decreased, while the contents of a-caryophyllene
and B-syringene decreased gradually, the contents of phenolic acids (neochlorogenic acid, chlorogenic acid,
isochlorogenic acid B, A and C) increased at first and then decreased, while the contents of flavonoids
(jaceosidin and eupatilin) increased continuously, and the contents of mineral elements (Ca, Cu and Zn)
continued to increase, but the content of K decreased significantly at the high proportion of organic fertilizer.
After treated with principal component analysis (PCA) , it was found that OM,, treatment had the highest
quality, while OM,,, and OM, treatment had low quality. Conclusion: Based on comprehensive analysis of
agronomic traits, yield and quality indexes of Artemisiae Argyi Folium in Qichun county, it is suggested that
17%-33% proportion of organic fertilizer should be used in its production, in order to improve the quality and
efficiency of Artemisiae Argyi Folium industry in Qichun county.

[Keywords] Artemisiae Argyi Folium; organic fertilizer; chemical fertilizer; output rate of moxa;

volatile oil; flavonoids; phenolic acids
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Table 1 Different fertilizer amounts of Artemisiae Argyi Folium

from Qichun county kg+hm?
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Fig. 1 GC-MS of Artemisiae Argyi Folium
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Fig. 2 HPLC of Artemisiae Argyi Folium
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Table 2 Effect of combined application of organic fertilizer and chemical fertilizer on agronomic traits and leaf yield of Artemisiae Argyi

Folium from Qichun county
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®3 AVRMLIEREENFLELBREAS RESHEFME
Table 3 Effect of combined application of organic fertilizer and chemical fertilizer on contents of volatile oil and its components in

Artemisiae Argyi Folium from Qichun county

AbEETTSC RN %

Kok /mg-g' a-MAABR/mg-g'  FEi/mg-g'  WMi/mg-g'  a-fifTi/mg-g! B-T HMi/mg-g' A E/mg g’

oM, 1.0240.10°°  0.66+0.08" 3.56£0.16"°  0.41£0.07%"  0.18+0.03"" 0.620.09" 1.75+0.24° 0.53+0.13°
OM,,  1.09£0.21""  0.91+0.12 3.95+0.65° 0.42+0.17°  0.19+0.03" 0.49+0.06"" 1.36+0.18" 0.56+0.05°
OM,,  1.06£0.12""  0.92+0.11° 4.03+0.68° 0.41+0.05""  0.19+0.03" 0.43+0.09"° 1.12+0.01° 0.58+0.06°
OM,,  1.22£0.06" 1.00+0.10° 4.57+0.78" 0.45£0.10°  0.19+0.03" 0.41+0.09"¢ 1.06+0.20° 0.61+0.02°
oM 0.98+0.11° 0.64+0.09" 2.87+0.56" 0.25£0.07°  0.14+0.02° 0.32+0.10° 1.06+0.21° 0.38+0.04°

100

16.67% ; 4% IR , 7 4% IR B, 5 &% R A FlI 5 4
JERR C & 5 E OM, Kb P F A fie K AH , 58 OM, Ab HL 4%
BT 58.00%, 76.47%, 48.67% F1 70.37%, #%
OM,,, b B3 B B4 11 T 54.90%, 27.66% , 14.95% Fi

17.95% ; b5 5% 2248 R L 57 5 =2 0 35 0 1 19 4 0 43 )
H 23.53%~29.41% 1 2.99%~5.97%. 3 W& 24 34 fin
A HLIE BC it L 151 g A A0 2E i 30 R i T R R B
i 25 B A3 AR B, L3R 4

R4 BHREFNL AL B FE X 8 3t By ER Fn B AR 2 AL 9 R E 2 B R0

Table 4 Effect of combined application of organic fertilizer and chemical fertilizer on contents of phenolic acids and flavonoids in

Artemisiae Argyi Folium from Qichun county mg- g’
W7 T ER IR £ R Rt SSERB FHRERA REREERC 250 MR R FELEHE
oM, 0.05£0.00°  0.50£0.08°  0.09£0.01°  0.34+£0.10°  1.50+0.15°  0.27+0.08" 0.03£0.01°  0.170.02° 0.67+0.02°
oM, 0.06+0.00"°  0.79+0.14*  0.11£0.02°  0.60£0.10" 2.23+0.19" 0.46+0.03" 0.04£0.01*  0.21£0.03*"  0.69+0.09°
oM, 0.07+0.00°  0.64+0.13"  0.11£0.02°  0.50+0.06°  2.00+0.44™"  0.45+0.12° 0.04+0.01*  0.21£0.02*°  0.69+0.11°
oM., 0.07£0.00°  0.61£0.13°  0.10£0.01°  0.50£0.03""  1.93+0.16™"  0.41£0.08"*  0.04£0.00"  0.21=0.03*"  0.69+0.06"
oM 0.06£0.01*" 0.51£0.09°  0.11£0.01°  0.47£0.07°  1.94£0.58""  0.39£0.09"*  0.04£0.01*  0.22+0.01° 0.71£0.05"

100

2.7.5 A3 HLAE AN Ak AR B it X SC BT 6 2 A R
S B A HLAR RO L T 8 20 AR Ca,
Cufl Zn U E & i BT m e P oo R BT &G
FEAS, M NI Mg oo 8 & i ¥ 0 B F 2k K TR &
HETE OM,, b BT f AIG, H At 4k 38 5 =2 (1) D) 22 57 6
Gt L. 5OMALFEA L, Ca,Cufl Zn o K &
#5 AVERLBREN LA R THT RTESBOER

Table 5 Effect of combined application of organic fertilizer and chemical fertilizer on contents of 7 mineral elements in Artemisiae Argyi

B F TR EE N 0~14.34%,1.96%~27.61% #1 28.45%~
83.66% . & WITEA SCHEFE 2511 T, 38 hn A HILIE e i
bl f51) fig A 4 2w 23 v Ca, Cu f Zn o0 & B
QO (E = E o 7 T R N R NI v= == I S VI
Bt it HE 5] B4 728 Ak i NOFI Mg Jc & & & OC B R
M, UL 5,

Folium from Qichun county

I3 )5 = N/% P/% K/% Mg/mg- g Ca/mg-g" Cu/mg-kg Zn/mg-kg'!
oM, 2.23+0.10° 0.20+£0.01*" 2.51+0.19° 0.65+0.02° 2.44+0.13° 18.40£0.64° 14.69+2.69°
oM, 2.27+0.14° 0.21+0.02*" 2.46+0.13° 0.64+0.01° 2.44+0.19° 18.76+1.59° 19.62+2.29°
oM, 2.10+0.13° 0.22+0.01° 2.59+0.13° 0.64+0.01° 2.59+0.12*" 19.07+0.77° 18.87+0.67°
oM, 2.08+0.07° 0.21£0.01*° 2.45+0.14° 0.62+0.03" 2.76+0.16* 19.60+1.31° 23.49+1.09
oM 2.09+0.21° 0.20£0.01° 1.88+0.43° 0.62+0.04" 2.79+0.08" 23.48+1.84° 26.98+0.63"

100

2.7.6  HWiILUM Ah BTAE AR 4T (PCA)
AN TRl HLIE BC i L 5] 7 S Rt R 38 4 il K
7RI M A A, O I I R R B I 2K B 4 A

8 A TR AR UG S A SPSS 26.0 # {4 k1T PCA 4k
Boo&5 RO OR AT 3 A F B 4 1 5Tk R o 3ok

49.473%,39.306%, 9.179% , 2 i1 51 #ik K 97.958%,

FORIX 34 NS BE AR SR W S0 18 4 i i

B bR Y 4 BB A5 B W LR FRAEAE 43 38 8.905,7.075,

1.652. DA, $2 BUAT 3 4> 3 4 AT 40 M o 3 55 4

AN B3 % B B RRAE ] 5, 0L 2R 6. ARE gy T 22
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BTk R FY) IR R AE A A B 32 ko kX5 PCA &5
AW PR BCH 1,=0.145x,+0.12 1x,+0.204x,+0.086x,—
0.033x,+0.004x,-0.267x,-0.297x,+0.023x,+0.27 1x,,+
0.193x,+0.292x,,+0.294x,,+0.305x,,+0.318x,,+0.334x, .+
0.321x,+0.251x,s; ,=—0.319x,+0.278x,+0.293x,+0.347x,+
0.374x,+0.372x,+0.194x,+0.082x,+0.370x,+0.110x,,+

0.215x,,-0.102x,,+0.089x,,+0.043x,,+0.074x,,~0.023x,,~
0.105x,,-0.246x, 5 y,=—0.211x,~0.346x,-0.118x,~0.22 Lx,~
0.044x,+0.054x,+0.246x,+0.314x,~0.100x,-0.337x,,+

0.447x,+0.269x,,40.296x,,+0.304x,,+0.170x,,~0.024x, —
0.035x,,-0.052x,,; y=0.495y,+0.393,+0.092y,, & #%

HEAL G B TR B A B o> R A 5, BRI
3 E AT A PCA Z5 G 1T R &L, 151 [/ A AILIE
Fic e L A5 o 36 A 18 A B R AR 2E A A e I 3L
HE4 , W3R 7, 27515 438 i 3R 8 A AILIE E it L f91)
TS R R BB AT . 45 R R BLLE A AR o K
JNHE R 5 OM,,>0M,>OM,,>OM,,,>OM,, i} ¥
OM,, A 38 11 57 3L b 1 i Jo S o

F6 FHUMRIBRPCALENINMERS NN
Table 6 Eigenvector of 3 principal components in PCA treatment

of quality indexes of Artemisiae Argyi Folium from Qichun county

®7 BNRAERBEETHEIPEARSNERLS TS RERF
Table 7 Principal component score and ranking of effective
components in Artemisiae Argyi Folium from Qichun county

combined application of organic fertilizer and chemical fertilizer

VLSt » v, v, y He4
oM, -5.33 0.29 0.07 -2.51 5
oM, 1.56 1.43 1.89 151 1
OM,, 1.43 0.91 -0.06 1.06 3
OM,, 1.34 200 -1.73 129 2
oM 1.00 -4.62 -0.17 -1.34 4

100

Wiy
P

ESL! EW 32 W53
% (x) -0.044 0.178 -0.100
SR (x,) 0.199 0.155 -0.148
M (x,) 0.145 0.064 -0.002
a-fUAATER (x,) 0.186 0.078 -0.083
A A (x, ) 0.140 -0.038 -0.011
e JG (x,) 0.114 -0.076 0.051
a-fi 71 ¥ (x,) -0.016 -0.206 0.084
B-T T Hi (xy) -0.075 -0.230 0.109
AT (x,) 0.157 0.002 -0.029
AR ER (x,,) 0.146 0.209 -0.117
SRR (x,,) -0.038 -0.196 0.303
B &R 5 (x, ) -0.093 -0.045 0.210
SRR IR (x,,) -0.034 -0.084 0.236
SRR (x,,) -0.052 -0.078 0.240
SERJETR (x,5) -0.003 -0.016 0.171
N ZE 1 (x ) 0.018 0.093 0.063
BREHE(x,,) -0.008 0.107 0.049
FELER(x,) -0.056 0.117 0.016

3 WitEHit

A BN JE AT DR R R 2R A A . A
HLAE A AL & A 1FE W A Kb 5 19 K& ST &R (N, P,

- 134 -

K) Fl45 bt i 00 3, 38 9 A5 54 55 1R R S A R 2 A L
FR4 o A HLRE AL AR i it R A 4 A A PLAE B9 FE
A5 A IE ) R, BT R 2 R AR K R 4R 4t
FR4% A AT 30 i o0 R A Wk, £ HE 38 A BR
B Ao 2 ANV 5T R B A BTG it A AL AR AT
HE il 2 A FE R G 3R 43 1 W ISR L 4 A AR
R EEAE I Ok KON AT HIL AR TE i A R
JIE =, SR R KRS AE 10%~20%
A HLAE FC it B B 7= I8 A S OR 2 5 R 2h
K B de A K A HUAE i Lo v s R &
BOKFE =B TR, FEARBEZE W 30 = B e KA Bl
JIES C it L 51 B s B0 084 7 (E R A B BC e
Ja , R o AN 8, S B SO AE At A AL AE B
HH B AR

3G R AR A SR R B A 1k T Y =
FERRE, P S I R e T RS . L
Oy B AR R B 4180, R TR R KR
K, geRis . AR EN, CaFB T
FEMREMEREF" . AP b, HE A VUL R
Jiti EE ) 9 T, Ca JC 2 & w25 N, ikt A — 7
TE A B T 3 HE R B A WL IE it L ) 1 34
MM — ML, 2l E R RN, LRER
(TR )RS & N R L, B N B,
O S GURAIG , AR 5T Kk R B 2 A ML O L 2 A
P W0 R A N B AR, R O T
3t AR A o i G B A HUIE G E
o1 B4 T v, A RR Il S S B S R AR # T
P20 43 B-F MR 75 Bk A 4 it A5 ML AR Bt i 85, 5 000
RGN LR (3 1) B R Y, A SRR R
B, B 25 A MR T L 51 1 e o 3E e R 4 Kkl
SR DA R R R S M A R TR AR B R o ) Y
M 5 k35 S B S BEAR, BIAE 67% A HLIE L it L 41
B A B 8 L A a- 0 AT FB- T A s 5 B A BRI,
LT 2 & AR 100% A HLAL I 55 3 B A
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SOy A TR Y T R R B S R oy, R AR
G317 N A s R S U 3 s i i
B, AR A AT HLAE B SR v B 2
R . LIU A& BUIC N BEAE 1F 24 FH 28 16 5 2 i
ek R Lo A R . B R I AE —
FEl PN B o PR it ) s ) 5, R R o e Y 22 1
2 BN . A SO ST B, Bl A A HILIE TE i L 1)
B A HLAS N SR, S N S ' E, R
A AT N D SE R N B R R (R TR
B2 W B R R s R HLAS P s 3G, mT el
Pyl /b, SO i P A SR IG NS BRAR, A e T3
MR R R AHUED EA R R
g3 HLBCHE o i 3G, A R T3 TR i E T R Ca,
Cu, Zn 5E Ry W W, AR #F T AR AR A9 A2 1 o % i 30t i
i BT BR 19 PCA & B, 7R A AILIE I e be 91 (17% )
B #8300 R e A R S 2 AR R BT A A
A HLIE B it L B (75% ) B 25 25006 1 AR o 2R i A
e, X AT A5 2 FIAE Y R PR G

i L b, 5 Hut £k AR RN Ut A PLAE e A A
B 0 Ak I TiC it i 412 2 s A Ak 1) A 4, 4 e i 3
M, OF O R R gR o S
Gy TR R BT 2 A i A R T BT R
B, TR AR R 17%~33% LB i A
PLIE 5 A N8 B it , DA 4 1 ae 3077 i 4 B 3 & . A
PR S5 228 5T A AILAE RN Ak BT IEE it X6 557 3 b AR
M A 5 P Ak B L A S T RGO W 2 R S
Mg 1920 S 38 v b SR o 194 4 FH AL 2E AT 40T
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