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Effect of Micro-fertilizer Containing Rare Earth on Growth, Yield and Quality of
Angelica sinensis
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[Abstract] Objective: To investigate the effects of micro-fertilizer containing rare earth of different
types and concentrations on the growth, yield and quality of Angelica sinensis. Method: On the basis of the
single-factor randomized block design, the growth and index components of Angelica sinensis were determined
with rare earth-containing nitrate and chloride micro-fertilizers of different concentrations as foliar fertilizers.
Result: Spraying 0.8 g-mL™ rare earth-containing chloride micro-fertilizer could increase the economic yield of
A. sinensis, with the fresh yield per mu (1 mu~667 m?®) reaching 855.4 kg and the dry yield per mu 350.7 kg,
which increased by 15.16% and 28.70% respectively compared with that in the control group CK1. Spraying 1.2
g-mL™ rare earth-containing nitrate micro-fertilizer could promote the growth and development of A. sinensis and
significantly increase the content of index components, with the plant height reaching 93.05 cm, the stem
diameter 15.60 mm, the root diameter 16.10 mm, the main root length 36.5 cm, and the number of leaves 11.25
pieces per plant, which increased by 32.76%, 31.98%, 41.98%, 53.36%, and 45.16%, respectively, compared
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with those in the control group CK2. Besides, the content of ferulic acid, volatile oil, ligustilide, and extract was
0.96%, 0.41%, 0.30% and 48.76%, respectively, which increased by 12.94%, 17.14%, 11.11%, and 12.07%,
respectively, compared with that in the control group CK2. Conclusion: Spraying 0.8 g-mL™rare earth-
containing chloride micro-fertilizer and 1.2 g-mL™ rare earth-containing nitrate micro-fertilizer can promote the
growth and development of A. sinensis, improve the medicinal properties, and increase yield and quality. Rare
earth-containing micro-fertilizers can be applied in the standardization of A. sinensis cultivation, which can
change the production status of A. sinensis that depends on chemical fertilizers and single fertilization, and

promote the green, organic and ecological cultivation of A. sinensis.
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F1 AEHLIHMEXLE/RSHRIE (X+s,n=12)
Table 1  Effects of different rare earth micro-fertilizers on plant

height of Angelica sinensis (X+s,n=12) cm
fib
6H1H 7TH1H 8H1H 9H1H

A 19.59+1.35°  58.88+3.97" 69.50+4.74°  77.93%5.60°
B 19.59+1.19°  65.88+6.53"  79.27+6.44°  84.88+6.18"
C 18.28+1.74° 68.61%£5.38"  81.85+6.30°  85.41+6.36"
D 20.98+0.86°  70.43+4.02°  83.18+3.46™ 89.42+3.80"
E 19.17+0.59°  59.21+4.61" 74.45:6.59°  79.45%6.18"
CK1  21.22#0.35° 51.73+1.43" 65.22+1.58" 70.63+1.70°
F 19.07+1.66° 63.20£5.69” 81.90+2.57°  86.13+2.79"
G 20.75£0.90°  71.18+3.94°  84.31%3.61° 93.05+3.42°
H 21.10+0.60°  63.13+4.42" 79.69+4.25" 83.98+4.31%°
I 18.33+0.91° 56.27+2.82°  72.12+2.39"  78.38+2.46"°
J 19.54+0.18° 52.89+1.16"  73.93+1.40® 75.21+1.57%
CK2  19.75#0.26° 51.70#1.32°  62.37+1.74° 70.09+1.75°

T AN Fl/ING 8 3R A 91 a2 18] He %2 P<0.05(5 2~9 [A]) o

2.1.2 AN[EM LR IH 2w k2]
Y, S [e] e B2 ) SR A A A AT X > U 250K 5 ) g
(P<0.05), 1k 0.8 g-mL™ S Ak A - G X 224 )4 254 52
Wi 5 i 3%, 2201k 3.93,13.85,15.18,16.13 mm, [A]
CK1 2 #l &y 4.05, 9.32, 10.21, 11.06 mm, % CK1
5 -2.96%,48.61%,48.68%,45.84%,1.0 g- mL Ay &
AH T IO U Z 5 AN [R] R B 1% i R A = BOTE % >4 05
SR 53 (P<0.05), L) 1.2 g mL™fil§ B2 Fs 4 350 % 24
5 25 Of 52 M fe W, ZE ML K 4.71, 13.62, 14.66,
15.60 mm, [7] ] CK2 25 ¥ & 4.07, 9.34, 11.12,
11.82 mm, % CK2 @& 15.72%, 45.82%, 31.83%,
31.98%, 1.4 g-mL*fiff 2 #is - GO IR Z o A [R) ¥k B2
) Sk T R R s 1 B A L %%, 0.8 g - mL S AL R +
TR X 22 19 ZE 4 52 ) B B

2.1.3  A[EHE OIS XS 2 0 i B Hi R 3
AL, AS [ v BE 1 S A R 1 BB X 2 03 5 B )
% (P<0.05), 1 0.8 g~ mL™ % & A A b S4OIE 52 i) e
0, M %l 4.25,7.50,10.00, 10.75 A /kk , ] 3
CK1 M H %4 3.00,4.25,7.25,7.75 F Itk , 5 CK1 &
41.67%,76.47%,37.93%,38.71%,1.0 g-mL* iy & 1k
Fi AR IR 22 5 AN () e 32 ) A T8 A 1 A A X >4 0 i
A BCY IR B3 (P<0.05), L 1.2 g~ mL™ A9 A4 R i £ 134
JIE X 4 05 5 RO R A R 3, i 8k 4,00, 7.50,
10.25, 11.25 /¥ , [A] ) CK2 - %4 3.25, 5.00,

F2 AEAHLIHEHEAZHEMHZME (X+s,n=12)
Table 2 Effects of different rare earth micro-fertilizers on coarse

stem of Angelica sinensis (X+s,n=12) mm
ESI
b
6H1H 7TH1H 8H1H 9H1H

A 3.78+0.21*°  10.12+0.40°  11.2840.26°  11.92+0.22°
B 3.91+0.14*  11.35+0.22°°  13.24+0.29"  14.14+0.24"
C 4.12+0.30° 12.43+0.70® 14.39+0.45*  15.08+0.33®
D 3.93+0.36°  13.85+0.62°  15.18+0.44°  16.13+0.36°
E 4.1240.30°  11.93+0.65°  12.58+0.59°  13.60+0.44°
CK1  4.05£0.30°  9.32+#0.23°  10.21+0.20°  11.06%0.12
F 4.44+0.30° 12.42+0.28°  13.69+0.21°  14.65+0.18"
G 4.71£0.35"° 13.62+0.47°  14.66x0.36°  15.60+0.34°
H 4.08+0.32° 10.83+0.17°  11.96£0.18  13.26+0.16°
I 3.94£0.27°  10.08+0.16°  11.44£0.22"  12.59+0.33%
J 4.04£0.19°  10.75£0.09°  12.32+0.17°  13.08+0.18°
CK2  4.07£0.26°  9.34+0.06"  11.12+0.13°  11.820.12°

7.00,7.75 F I#k , % CK2 /& 23.08%,50.00%,46.43%,
45.16%, 1.4 g-mL* WA IR A LI IR Z o AN [\ vk
JFE W A A S R R O AR 8, 1.2 g mL* A il 2
His A B XoF >4 U5 - 7 B o e {2

£3 AEHLBEX LM FEEFME (Xts,n=12)

Table 3 Effects of different rare earth micro-fertilizers on leaf

number of Angelica sinensis (Xxs,n=12) J Ik
SR
fib 3
6A1H 7THALH 8A1LH 9A1H

A 3.25+0.22° 5.25+0.41%  7.50+0.25°  9.00+0.22"
B 4.00£0.35°  7.25+0.22°  8.25+0.22"  9.00+0.22"
C 3.75+0.22°  7.25+0.41®  9.00+0.35® 10.00+0.35%
D 4.25+0.22*  7.50+0.25°  10.00+0.35*  10.75+0.22°
E 4.00£0.35°  6.50+0.25"  8.25+0.25"  8.75+0.22%
CK1  3.00£0.35*  4.254+0.41° 7.2540.41° 7.75+0.41°
F 3.75£0.22°  6.00+0.35"  9.50+0.75°  10.75+0.22%
G 4.00+0.35°  7.50+0.25°  10.25+0.22°  11.25+0.54°
H 4.00£0.35*  6.74+0.51° 8.50£1.15®  9.5040.83™
I 3.25+0.25° 5.50+0.25"  8.00+0.35"  9.25+0.41%
J 3.50+0.25°  5.00+0.35° 7.2540.41°  8.00+0.35°
CK2  3.254#0.22° 5.00+0.61° 7.00+0.61°  7.7540.41°

2.2 A[RIFR AR X 05 R AR K AR 0 5 e
221 AFF EREX S HE IR m
F 40T, R R SEAR R 1 IOIE X 2 T AR AR R
1 M3 B8 5 Wi 2% (P<0.05), L) 0.8 g- mL* S 4L Hi 115
JIEL XoF 24 09 32 AR | R REL R AR K5 ) R L 43 )
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4 34.2 cm,15.59 mm, 47 /8, A CKL ER K AR
SHEL 00 AR %543 %) 4 23.4 cm, 11.08 mm, 31 4M/Fk , 4%
CK1HHn T 46.18%),40.70%,51.61%,1.0 g-mL* 4
A IS R Z 5 A ) B PR A 4 GOIE X > 15 AR
o HRREL A0 AR %5 52 e & 3 (P<0.05), A 1.2 g-mL™
il P W = RS X 22 01 S AR A R KL R0 AR 455 i) A
W3, 43508 36.5 cm, 16.10 mm, 49 /£, [ ) CK2
FE MR AR R AR 4y 5 o 23.8 cm, 11.34 mm,
30 /K , B¢ CK2 4 i1 T 53.36%, 41.98%, 63.33%,
1.4 g-mL R F HROABIRZ . 0.8 g-mL & fbFi -
T RE A1 1.2 g-mL™ 6 R # + GLAE A EE 32, 25 DU
1.2 g- mL Al R i - AR AE X 24 05 SR AR K AR R A ) AR
HEAPSETE N

F4 AR HESIEEFIEROBIM (Xts,0=3)

Table 4  Effects of different rare earth micro-fertilizers on

economic indicators of Angelica sinensis (X+s,n=3)

Jib 3t FHRK/em HOHL/mm AR KA 1k
A 28.50+0.26° 12.92+0.18° 36.00+0.88°
B 30.80+0.75b° 15.24+0.25° 39.00+0.88°
c 31.70+0.34° 15.37+0.13" 42.00+1.20°
D 34.20+0.51° 15.59+0.36" 47.00+0.58
E 28.70+0.30% 13.68+0.24° 38.00+0.88%
CK1 23.40+0.26° 11.08+0.44° 31.00+0.58°
F 34.60+0.47° 15.09+0.10% 46.00+0.88"
G 36.50+1.07° 16.10+0.15" 49.00+0.88°
H 31.90+0.51° 14.08+0.08" 43.00+0.33°
| 30.50+0.55" 13.48+0.21% 39.00+1.20¢
J 28.70+0.54° 12.56+0.14% 36.00+0.88¢
CK2 23.80+0.29° 11.34+0.26° 30.00+0.88°

222 A FE L ROIEX 2025 i i
F& 540 Mr T AL, A TR VR B R AR - BRI X 2 3 48
TP B 8 3 (P<0.05),0.8 g- mL™ 1y &AL i 113
JIEL S 214 U5 28 7 o R ) i 3 B R GK 64.22 g/tk
i 7 fif 7 ik 855.4 kg, T ik 26.33 g/tk , w7 T H
ik 350.7 kg, # CK1 22 5% . % , 73 il #& = T 15.15%,
15.16%,28.69% , 28.70% ; A [w] ¥ J& 119 il i A + S Al
Xof 24 5 25 9% 7 5 35 (P<0.05),1.2 g- mL™ {19 il
1% i T X 20 05 28 U 7 A 5 e e W 3 6 R Gk
62.07 g/tk , B P E 3k 826.7 kg, T H# ik 25.14 g/tk,
BT H A 334.9 kg, B CK2 2 I, i R = T
12.63%,12.63%,20.23%,20.29% ;0.8 g-mL™ {1 & 1k
i A B RN 1.2 g-mL™ () A8 R A6 E O A L ER L DA
0.8 g-mL™ 1y S AL + RUIE R R 4 B 3% -
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x5 AEHLIMBMHEFLFFZEMHI (X£s5,n=3)
Table 5  Effects of different rare earth micro-fertilizers on

economic yield of Angelica sinensis (Xts,n=3)

e LR S Y i kT E et E
gtk kgl Igltk kgl
A 56.30+0.19% 749.90+1.64° 21.06+0.37"°  280.9+0.40°
B 59.59+0.68"  793.80+0.86" 23.54+0.10°  313.6+0.29°
C 60.06+0.63" 800.00+1.64° 24.12+0.31"° 321.2+0.24"
D 64.22+0.58° 855.40+0.77%° 26.33+0.45*  350.7+0.08"
E 57.64+0.37° 767.80+0.54° 22.63+0.25°  301.5+0.47°
CK1 55.77+0.48° 742.80+0.71° 20.46+0.09° 272.5+0.30°
F 60.52+0.50% 806.20+0.62% 24.89+0.24*°  331.6+0.37°
G 62.07+0.25° 826.70+0.37*  25.14+0.35°  334.9+0.22°
H 59.28+0.59" 789.60+0.16" 23.82+0.25"  317.3+0.25"
| 58.18+0.44® 775.00+0.24% 22.64+0.34°  301.4+0.03°
J 58.15+0.60° 774.60+0.60° 21.59+0.53%  287.6+0.20“

CK2 55.11+0.20° 734.00+0.38" 20.91+0.25° 278.4+0.14°

2.3 A[RIFE AT 2 U5 AR B4y 14 5 1)

231 BUERmR  fh 2R 6 BUUE o A mT A AN [k R Y
AL Fi A B RE R IR s G IR X 2 U B B R o
S & 2 (P<0.05), L4 0.8 g- mL™ (1 G 1k + 0 IE A
1.2 g-mL™ /il R A - S I R0 Je 4, Bl 2R R I o 4
B ik 0.96%, 5 CK1Fl CK2 2 5 81 &, 4 W48 &
T 14.29%,12.94%; 1.0 g-mL™ {9 il§ {2 F + 0 AE Ik
2, BB ER BT i 4> Kb 0.91%, K CK2 4 & T
7.06%.

F6 TEHLHIEI LY IEMHKREESMHOBM (Xts.n=3)

Table 6 Effects of different rare earth micro-fertilizers on ferulic

acid content of Angelica sinensis (X+s,n=3)

JGE B 22775 1% b Bl B2 /%
A 0.66+0.03° F 0.86+0.01°
B 0.68+0.09° G 0.96+0.01°
C 0.74+0.04° H 0.91+0.02%
D 0.96+0.04° I 0.76+0.02°
E 0.86+0.03" J 0.71+0.09°
CK1 0.84+0.03" CK2 0.85+0.03"

232 EARWNER 7 EE MR A AS R R
{14 S8 Ak B AN R i T A FIE X 24 051 S A Y T
S % (P<0.05), 1 0.8 g-mL™ iy S AL TR 1 13k
JIE 25 SR o i, R AS P TR o £ 3 0K 0.31% , %8 CKL
FE T 14.81%;1.0,0.6 g-mL™ (1% S Ak + IR vk
2z, HF R B0 0 0.30%, 38 CKL2 & 1 11.11%.,
1.2 g~ mL™ i R A A fol A A0 S A e, B AR N T I
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SR 0.30% , 58 CK2 427 T 11.11%.,

R7T FAEHLIHBENLEABRAANEBERES BN (X+5,n=3)
Table 7 Effects of different rare earth micro-fertilizers on content

of Angelica ligustilide (x+s,n=3)

4k 3 HA N R % b 7 BEA N TG /%
A 0.22+0.04° F 0.28+0.05®
B 0.25+0.04° G 0.3040.01°

c 0.30+0.02° H 0.28+0.03%
D 0.31+0.01° I 0.24+0.03"

E 0.30+0.02* J 0.25+0.04%
CK1 0.27+0.01* CK2 0.27+0.02%

233 R 2R 8 BE AT AT AN A R B
JIE XoF >4 5 2 A il 5 i 5 e B 3 (P<0.05) , AT D) G 3
PEE M L S R, L 0.8 g-mLT A S AL R 1
JEFT 1.2 g-mL™ (4 il R B A SO0 X024 U3 9 % T
0 fe b 2, LT A0 800 B & 0.42%,0.41%, 5
CK1,CK2 25 M W, 7 5l %5 1 13.51%,17.14%;
1.0 g-mL* A &AL H BT 1.4 g- mL A FE TR F +
OB Z , Ho 5t i 43 %053 ) /& 0.41%,0.39%

£8 ATRBLHEMLFIELBRES BN (Xs,n0=3)

Table 8 Effects of different rare earth micro-fertilizers on volatile

oil content of Angelica sinensis (X+s,n=3)

b 3 R 1% fib # KM 1%
A 0.35+0.08" F 0.39+0.07%
B 0.39+0.08™° G 0.41+0.04°
C 0.41+0.02% H 0.37+0.04°
D 0.42+0.01° I 0.34£0.03"
E 0.36+0.04" J 0.33£0.04"
CK1 0.37£0.01° CK2 0.350.04°

234 BB iR 9BE o T AT A A [ 1 6
B X 4 05138 % s ) B (P<0.05) , AT L B 3
REERBY SR, RS 2020 45 M E 25 8 ) Fi
o P08 g-mLt Ay AL RS LR 1.2 g-mLT Y
SR A L O X G TR & 5 2, L
43 ) Ji: 48.56% ,48.76%, 55 CK1,CK2 22 5% W 3% , 4%
BIAR R T 12.20%,12.07%.

2.4 R[EH SO AL BE R 25 9 25 b Motk |24 6 7
SR E R T T 5 A A 2 AR M
ARFEBR 2564 77 5 R4S AR 43 1 3 B4 43 A i 34
F o 1 R AR AR 3K T 1, H Oy 22 STk R AR IR R
91.44%, 95.01% F1 96.93%, & 1 57 #k KK Ik N
35.15%, 66.59% F1 96.93%, #it #& B 45 1~3 = i /0 1y

*9 AEHLIHREMHPFZHORES BRI (X+s,n=3)
Table 9  Effects of different rare earth micro-fertilizers on

contents of Angelica sinensis extracts (X+s,n=3)

b 3 =% b 3 =%

A 43.51+0.74" F 47.24+1.09%
B 45.24+1.42%° G 48.76+0.98°
C 44.29+0.99% H 45.09+0.36"
D 48.56+1.64° I 44,5621.17°
E 44.13+1.71" J 44.82+0.36"
CK1 43.28+1.11° CK2 43,51%0.52°

FAEAE AN SRR A IR AR A S 1 — 1k 21
R Y 28 X >0.500 Y 45 AR L AR AR Bl |
7 P T A2 24 30 5 kX O TE B, 48 %) {E <0.500 Y i
G RN A S S P s R TR Y Wk WL & R I Wy
I SCHED 7 55 2 FE 000 46 XF {1 >0.400 1Y 45 b5 4 AR
HL LB 20 1 A2t 4y, JH rh RO Bl 2R 8 B4, 1
2R 2 32 A0 S e 35 HE 0 S5 OB L ] L R ) 97 1)
KMo B 3 2 o3 2t X (B I 457 1 8 BR AR U i
TS~ ON RVA ONC LY S R LR 79 = < S S [
VEWIER 3 F Ao T E Y U 2544 77 B, L3 10,

F10 HAAMUER AMTEERERAIERSTSNER

Table 10 Principal component analysis results of characters,

yield and index components of Angelica sinensis

%
PERAE AR wmE H—1k
1 2 3

MK fem 0.683 -0.149  -0.417 0.285 0.093
KL/ mm 0.423  -0.414 0.127 0285 0.093
AR B T4k 0.558 0.043  -0.473  0.286  0.093
i 5 /g / bk -0.526 0.295 0.444 0284 0.093
T/ Ig/kk -0.526 0.294 0.445  0.284  0.093
fif 7= 45k [k g/ H -0.324 0.069 0.456  0.278  0.091
Freftkg/di -0.324 0.070 0.454 0279  0.091
By 2L 12 1% -0.276  -0.494  -0.957 0.283  0.092
£ RN 0.550 -0.272 -0.149 0.269  0.088
521 1% 0.643 0.196  -0.723 0256  0.084
=% -0.266 1.021  -0.583 0.270  0.088
FHIEH 10.058 0.392 0.211

JrETIERHEI/% 91440  95.010  96.930
STk A/% 35150  66.590  96.930

2.5 AS[A] i b BAOAE X 24 091 S T (B M £ 5 ST

B O BR AN R A 9 bR 2R AT AR AL Ab B OF AR

PSR IH— LS5 TR B0 . R TR

b OIS A S AR e OIS X 2 0 SR B K 2R S T
- 153 -
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FEEC B 45 S WoR 0 S A KRR ST i T 2R
A PEM R BOR ME IR R D>G>F>C>B>H>I>E>J>A>
CK1>CK2. MZiE WM 5 KO T 0.75 1, D i 5 >4
A R H K b Y e AR T Oy o LR
11,12,

F1 SUBLIHENHEAREEERGSITNIEYR
Table 11 Membership value and comprehensive evaluation index

of rare earth chloride microfertilizer on Angelica sinensis

B AL e
PEAR T8 bR
A B c D E CK1
P lem 77.90 84.90 8540 89.40 79.50 70.60
250 /mm 11.92 1414 1508 16.13 13.60 11.06
B 8 R IR 9.00 9.00 10.00 11.00  9.00 8.00
K /em 2850 30.80 31.70 3420 28.70 23.40
HHL/mm 12.92 1524 1537 1559 13.68 11.08

AR KA 1k 36.00 39.00 42.00 47.00 38.00 31.00
fif 5 g/ P 56.30 59.59 60.06 64.22 57.64 55.77
mi - fif i /kg/ET 749.92 793.78 800.00 855.41 767.76 742.81
T = Ig/bk 21.09 2354 2412 26.33 22.64 20.46

W T H#/kg/H7 280.92 313.60 321.23 350.72 301.52 272.53

B LT 1% 072 110 111 118 106  0.68
LA VR I% 9.86 10.34 1112 1176 1023  8.46
R MI% 035 039 049 052 036 028
Y% 4351 4524 4429 4856 44.13 43.28
SRR -1 026 048 19 -04 -129
g5 r 10 5 4 1 8 11

2.6 A[EHE GO ALEE R Y A K A E KT
BN LR R L HOAE X 2S04 K &k E R
7 T AR R 5 I 25 A AR L F R AR 1 R
YRR bR AT, LK G B 5 o 4> LR, B
H,C,Fh—2;E,1,LJh—2 ;AR —F;CKLE —
F;CK2H—2;D,G 3, WK1,
3 it
3.1 B AN M EARKRETNEE LT+
Bl A A ol A= 7= H B R AR 9T 485 SR R WL A e
AT DL AR ) 2R K K T 6 28 B A R T L BB
% 42 1k vt R AR K, i e 508 TR B B Rk
ERE R ar AR, kN B ot A AE
FI AR SR A KRB 38 R AR IR B
AU EMR R AE R ET @R R 2 i
AR Ak R A BAR MR AR AR K AR B B, 42
BEFE Y (0 7= i B AL B, B R BOIE R B A
K& & 18 bR iR S 77 i 8 AR 38 T DL B
- 154 -

F12 WERHFELIMEXNSARBEEERESEMNER
Table 12 Membership value and comprehensive evaluation index

of rare earth nitrate microfertilizer on Angelica sinensis

) Y R A 1 o
PERFE B
F G H I J CK2
= 86.10 93.10 84.00 78.40 7520 70.10
22 /mm 14.65 1560 13.26 1259 13.08 11.82

- E IR 11.00 11.00 1000 9.00 8.00  8.00
A fem 3460 3650 31.90 3050 2870 23.80
HHL/mm 15.09 16.10 14.08 13.48 12559 11.34
AR %A 1k 46.00 50.00 43.00 37.00 36.00 30.00
i T /g /bR 60.52 62.07 59.28 5818 5815 55.11
W E e /kg/H 806.17 826.73 789.57 775.00 774.60 734.02
T & g/ bk 2489 2514 23.82 2263 2159 20091
=T #/kg/HT 331.58 334.91 317.28 301.43 287.58 278.48

BT 2 1% /% 1.15 1.21 1.12 1.04  0.94 0.74
A R 1% 11.21 11.85 1087 1056 9.42 881
¥ &M% 0.46 057 040 036 034 031
2 1% 4724 4876 45.09 4456 44.82 4451
LEA TR 075 1.2 024 -0.27 -0.48 -1.38
i HEP 3 2 6 7 9 12
Bk G
0 5 10 15 20 25

E : ; ; i ;

lﬂ‘

J

A

CK1
N e
CK2

D

6 |

B

Hﬂ‘

C I

F

Bl AEHIHELETHERRBRDN
Fig. 1 Cluster analysis results of samples treated with different

rare earth microfertilizers

FLAT I A R 3

AHIEFE LARR R R R R B R UKL AR
G KRR AR e MK A2 E
TEPR R . 45 R Wt 1.2 g- mL™ Y il R B
B ST A K AR E  Hbk s O R4
4% %24 93.05 cm, 15.60 mm, 11.25 F- /¥ , # CK2 43
WA I T 32.76%,31.98%, 45.16%. >4 I 4k K i 3

BRI AR R AR RS -8 T A S B AR
%%%“S”ﬂ%ﬂﬂéﬂ%,QH{%%LIEHEF?% KE
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Ko bR S R A KR MR R
TR AR NI 1| 5 W 0 e =S E 1 1 R b
A E P . HOAR K R AR 5oy Bk
36.5 cm, 16.10 mm, 49 ~/¥k , 5 CK2 43 5 8 Jin T
53.36%,41.98%, 63.33% ., = M3 J2 i & 24 00 EH U
JE— A s R, EREK MY HEAE
o B R A R AR T T B g AR+
ol IS i s - Bl IR Ak PR Y 9 A K & R R AR A
B # K K R B D>G>F>C>B>H>I>E>J>A>CK1>
CK2, Bk, #f LR X 2 5 4K & H B b i 85
YA P e .
3.2 M HAAEX IR SR HIAE A
AT 25 R rh 25 04 SR 48 5, DO Sk R i 245 44
AR e AT B O H B I Y H AR B S H R
5 T S ) AR e Y U R et — A S
PR, ™ At s ol vt A vt A K 250 B A ek A 288 T LA
AR TR Y AR R A OIE A At A 24
HEREAE LA B AR 2005 X N TC#E, TR AN
M {0 A 2 55 ok H AR W A R e O A AR 05
YuINEE 43 ff I 7 AR S TR R i 7 IR 4 i W] LA
JE IR, o AP I, 9% I 4 JE P aE
P VR 7 B, AR R h A R A AR
XU I A2 S5 9 9 3 WA B = IE AT 2% i 6 by 3 XoF 081
AR T B AR AT WS AR L B T R
7 T % G AR O oY 3R I A R MR AR e
AT DL 35 v 2 R A 7 i T R 1AL
WER A AR S S Ve s B s TR R .

AW 9T R I GA AL B R s A OIS X 22 05 28 5%
PR MORR AR A W R R R, Y i
0.8 g-mL™* i G AL A BB i, AT LUBR o7 24 U3 28 5% 7
B, [ 7 8 3k 855.4 kg, 7T 77 T ik 350.7 kg, &
CKL14: 53 7= T 15.16%,28.70% ; 4 i 1.2 g-mL™*
) R 5 AR s, T DL o bR R i o
M2 T, H (BT B R R AR P TR iR
WY R R 4y B4 A 0.41%, 0.96%, 0.30%),
48.76%, 5 CK2 43 Ji #& & T 17.14%, 12.94%,
11.11%,12.07%. S8 AL H 1 000 Fi s e 3 1 3O Ak
PR 24 5 7 5 B A B IR R D>G>F>C>
B>H>I>E>J>A>CK1>CK2, [Ntk , 4 1k Fi + 3 A A
il 12 s = 0 A [ R 3 38 2 4 v X 0 7 o %
i, X —WFIE A5 R 5 B AR AR — B, N S
Ji 24 VA A B AR 2 LR 2 A R 4R R
4 it

AN ) Bl 28 R ok BE (R £ OIE X B A K & F

Fe s 27 PR e SHE AR A S L TE LA
+ HERE Ty SR FE A L W 0.8 g- mLt AL £
T A 1.2 g mL™ il 2 A SO X224 )3 B 24 4% 15 B
A EMEAER YA RKET 7 &R
A VRN 48 BN & BRI iy D>G>F>C>B>H>I1>E>
J>A>CK1>CK2, i ‘F ¥k B 2 Ui Jit s -+ i mT LA
fEHE MRS M o R R R AERKER LB
HE 53k A AR, AR KR AR AR RE B 2 48 i, A
M4 = AR GE N, P, KOAE 38 35 T8 3R RIK 43 1 I, A2 2
YR H 13 5 9 AR R PR3 &, A BE B A RO 2
A 5 AL BeF it FH AR FH A = OIE 3 R LA R AR A X AR
BRI AE PR BT 4R S MR O v A L R A AR
o VAR I R T Wl A aR 8 WS A A < KT
T A B v 2 8 PR ol A R R
(R3] AXRAEAEATH AR,
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