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Effects of Different Phosphate Fertilizers on Agronomic Characters., Yield

and Quality of Aconitum carmichaeli Debx
YAN Pengdong, FU Meng, WEI Jiemin, ZHANG Guoyan, CUI Langjun

(1. National Engineering Laboratory for Resource Development of Endangered Crude Drugs in Northwest China/ The Key Laboratory
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University , Xi an ,Shaanxi 710119, China; 2. School of Life Science » Yan’an University » Yan’an »Shaanxi 716000, China ;

3. Qunli Traditional Chinese Medicinal Materials Cooperative of Chenggu, Hanzhong 723200, China )

Abstract: The genuine Chinese medicinal materials Aconitum carmichaeli Debx in Hanzhong pro-
duction area was taken as object, three kinds of phosphate fertilizers, including potassium dihydrogen
phosphate, calcium magnesium phosphate and calcium superphosphate, were applied under the same
condition,and three fertilization levels of high, medium and low were set up for each phosphate fertilizer.
After harvest under different treatments, the cultivars’ agronomic characters, yield, and contents of
soluble protein, polysaccharide and alkaloid in the lateral roots were determined. Then the difference a-
nalysis and principal component analysis were carried out. Under fertilization application, the agronomic

characters of A. carmichaeli in both low and medium calcium magnesium phosphate levels showed bet-
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ter than other groups. Among all the groups, the yield and the soluble protein content were the highest
in the high and low level of potassium dihydrogen phosphate application, respectively, while the poly-
saccharide content was higher under all potassium dihydrogen phosphate groups than other ones. Com-
pared to the control group, both the total alkaloid content and total monoester alkaloid content in-
creased, but the total diester alkaloid content decreased. At low and medium levels of calcium magnesi-
um phosphate fertilizers, the increments of both the total alkaloid and total monoester alkaloid contents
were the highest, and the decrease of total diester alkaloid content was the least compared to the other
treatments. As a whole, based on the comprehensive evaluation of principal components, the treatments
at medium and low levels of calcium magnesium phosphate fertilizer were the highest, and the blank
group without phosphate fertilizer was the lowest. Combined with difference analysis and principal com-
ponent comprehensive evaluation analysis, the medium level of calcium magnesium phosphate fertilizer

should be the first choice when phosphate fertilizer was applyed to A. carmichaeli . it wsa followed by

the low level, while the high level should not be chosen.

Key words: Aconitum carmichaeli Debx; Phosphate fertilizer; Agronomic characters; Yield; Quali-

ty; Alkaloid
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carmichaeli Debx. ) )M, &3 B #& 2 1L 5 K
FEHAMZ—, MTRBTMRAERLZ) WEN
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B e b % T8 B BR = 247 it B B 45 45 45 B e
A F s 1% i # 1% P % 1% i #
P,O; &% (g/2) 0 1.63 3.26 4.89 1.63 3.26 4. 89 1.63 3.26 4. 89
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x2 TELETHMHFREEKR

&%lﬁ‘l & 4 PR RAMFEE RAWTAEL RIWFEE RIWTAR

%5 /(cm /cm /g /cm /g /cm
0 86. 20bcd 0. 66a 8a 21.90ab 3. 33abced 4.83a 1. 60a
1 81. 80bcd 0. 69a 9a 13.47cd 3. 17bced 2.07b 1.70a
2 82. 85bed 0. 86a 8a 18. 91bed 3. 17bed 2.58b 1.77a
3 99. 38ab 0. 69a 12a 21. 45abc 3.73ab 2.43b 1. 90a
4 72.12cd 0. 88a 8a 11.96d 2.80cd 1. 88b 1. 70a
) 91. 15abc 0. 78a 9a 18. 36bcd 3. 63abc 1.54b 1.57a
6 69. 45d 0.53a 8a 12.91d 2.67d 2.67b 1.47a
7 108. 69a 0.81a 11a 26.95a 3.90ab 2.01b 1.13a
8 89. 59bc 0. 87a 10a 28.37a 4.10a 3. 18ab 1. 27a
9 82. 42bcd 0.92a 8a 13.91cd 3.07bed 1.57b 1.13a
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2.3.1 WFAYBIFEBLRSRMEEFT EFE
PEZER P25 AR W e b o ot 2 1m0 0E O R R A
KRR WK 3,

D7 2R IR R SE R L2 3, ook o R i 6 5 R
R 12 FhA: W mdoRE % RSD £ 1. 05% ~3.99%

Z I8 g MR RSD 78 1. 38% ~4. 89% Z [a],
FEEIRE RSD 78 1. 38 % ~4. 23 % 2 [] , A&k [m]
R I [0 R AE 97, 64 % ~101. 75 % 2 7] , RSD
TE 1. 01% ~4. 53% 2 [8) . 3% 86 3% W 3% 05 2o A % 1
Rbf, EE M RA, HAHS SIS 24 h WEEAR
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X3 AYBESERF[AFEBEXRZBURFTEFERIE
& - R? B e FTHEM mHEkE wkFE
RSDY% RSD% RSD% /% RSDY%
X SR Y=764.02X+12 529 0.999 1.37 1. 80 1.61 98.55 3.71
L ER Y] Y=122.31X—2 120.5 0.998 3.74 1. 65 4,17 97. 64 3.61
KRR FZ Y=273.6X—17 901 0.997 3.50 3.71 1.82 100. 42 2.22
% M By 3k Bk, Y=3.8845X+4279. 8 0.997 1. 86 3.15 1.41 99.08 4,31
AL AR Y=40.29X—2 299.9 0.991 3.19 1.38 1.38 101. 37 3.68
¥ Y=0.8309X—2 004. 6 0.998 1.05 2.95 2. 44 98.71 4,06
F T BEAT L Sk R AR Y=996.71X—704 0.999 3.99 3.07 3.60 99. 21 3.08
W B kR AR Y=769.93X—16544 0.999 3.04 1.92 2.53 100. 05 4,53
R BRI kR Y=1 432. 8X—2585 0.999 2.66 4. 41 4.23 101. 75 2.88
Ly Sk Bk Y=1 441.1X—55 444 0.999 2.31 3.78 2.90 97. 86 1.01
By 3k B, Y=2805.59X—41 477 0.995 1.33 4. 89 3.87 99. 46 2.15
R By kB Y=1 050.5X—149 026  0.999 3.54 4,29 1.72 99.76 1.98
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TR AU OE W 2 A AR R A K
F AR 7K P 815 B i A 39 o i 22 5 6 AR W B A Ak BRS
A TR R R mp K 5 B AT | AR K P o R
B AR5 BB L | o 7K - 2o W R 1 Ak BT
B, HARA BT 0 25 22 5+

x4 AELEBETHHFENHEE (mg/g)
wE RS ER RR SRL mE mm o T RTE e a g SR ORPE L, RTR
wh wm LR % km m e oo MR ORRR G g TR TR
R KRAR R LB MR JRAR,
0.548 78.557 2.639 14.107 39.473 6.778 0.101 0.101 0.213 2.382 1.101 3.089 6.572 0.459 149.133 0.146
0 d od a b cde a od od e ab b a a b c c
1.150 83.576 1.349 22,601 33.760 6.741 0.208 0.208 0.292 2.357 1.074 2.598 6.030 0.539 155,746 0.038
! a bed b a e a b b d ab be b ab b c d
) 0.870 76.358 1.451 25,462 37.002 6.662 0.286 0.286 0.338 2.335 0.891 2.441 5.666 0.703 154,174 0.080
b d b a de a a a be ab cd be ab a c d
1.174 84.584 0.822 14.725 43.255 6.650 0.101 0.101 0.343 2.296 0.941 2.372 5.610 0.653 157.473 0.209
’ a bed b b abed a od od be ab bed be ab a be ab
1.112 87.946 1.126 25.372 50.800 6.698 0.111 0.111 0.375 2.525 1.033 2.632 6.189 0.723 179.966 0.237
! a be b a a a od od ab ab be b ab a ab ab
. 0.975 80.690 0.928 24.294 44.646 6.942 0.103 0.103 0.367 2.244 0.938 2.321 5.504 0.685 164.663 0.215
’ b od b a abc a od od ab ab bed be ab a abc ab
0.735 88.256 1.092 26.721 49.502 6.698 0.116 0.116 0.342 2.240 0.768 2.581 5.589 0.675 179.268 0.217
: c be b a a a c c be ab d b ab a ab ab
1.217 91.268 1.392 23.914 47.870 6.802 0.104 0.104 0.382 2.724 0.973 2.800 6.497 0.731 179.691 0.246
! a b b a ab a od od a A be ab a a ab a
0.889 101.141 1.385 26.937 41.314 6.819 0.094 0.094 0.395 2.565 1.278 2.672 6.514 0.683 185.682 0.193
’ b a b a bed a d d a ab a ab a a a b
0.891 65.919 1.007 24.977 46.475 6.710 0.101 0.101 0.317 1.966 0.888 2.082 4.935 0.655 151.570 0.237
! b e b a abc a od od od b cd c b a c ab
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2B R R 2 D AR 22 T0UAR B 1 K die
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o 89. 54206, AT AR JEUAR KA B9 2 R o 15 B
w32 B AR AR B 5 22 TR R L3 5 o0 S B DL
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R5 EMSHFEERAFERHKE

ERA 1 2 3 4 5 6 7 8 9
2t 5.548 5.194 3.785 2. 339 1.765 1. 068 0. 945 0.72 0. 635
A8 5K 25.218 23.611 17. 204 10. 634 8.024 4.853 4.295 3.274 2. 889
RARE 5k 25.218 48. 828 66.032 76. 665 84. 689 89. 542 93. 838 97.111 100
Fx6 MER
ERA 1 2 3 4 5 6
8= 0.737 0.314 0.214 —0.271 —0.356 —0.082
N —0.022 0.42 0.199 0. 407 —0.458 0. 306
BRI T AN 0. 69 0.284 0.491 —0.4 —0.019 —0.128
RRWFEZ 0.908 0.211 —0.1 —0.014 —0.182 0.281
RRXW-F AR 0. 86 0.337 0.139 —0.039 —0.327 0. 054
RIMFEE 0.474 —0.603 —0.593 —0.053 0.088 0.18
RAWF AR —0.017 —0.604 0.415 —0.285 0.338 —0.093
THEREGESE —0.185 —0.227 0.588 0.559 —0.067 —0.413
S e E 0.287 —0.638 0.628 —0.126 0.111 0.103
P 3 0. 662 —0.278 0.397 —0.355 0. 145 0. 284
RSO S E 0. 141 0.451 0.74 0.025 0.13 —0.358
LT HEEMAESE 0. 604 0.324 —0.008 0.282 0.621 0.004
RREZEFE 0.379 —0.615 —0.596 0.225 —0.122 0.005
3R kBT —0.41 0.492 0.12 0. 609 0.139 0.332
REBREE —0.319 0.728 —0. 367 —0.253 0.352 —0.014
B PR eF 0.317 0. 36 —0.27 0.29 —0.356 —0.302
R BEH L kR A E —0.074 0.822 —0.389 —0.357 0.101 0.006
RV BLYL K RAAEZ —0.181 —0.582 0.568 0.324 —0.01 0.343
R BLR G K R A E 0. 068 0. 809 0.37 0.157 0. 287 0. 269
L kBAE 0.695 0.182 —0.009 0.399 0. 449 —0.039
B kwmez 0.658 —0.047 —0.116 0.517 —0.101 —0.13
R kA E 0.573 —0. 347 —0.508 0.259 0.369 —0.167
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