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Table 1 Experiment design of 3414 fertilizer
. i A 3 T it }
Fertilization Amount of fertilizer/(kg+hm?)
No. treatments N P K
1 NOPOKO 0 0 0
2 NOP2K2 0 90 225.0
3 N1P2K2 150 90 225.0
4 N2POK2 300 0 225.0
5 N2P1K2 300 45 225.0
6 N2P2K2 300 90 225.0
7 N2P3K2 300 135 225.0
8 N2P2K0 300 90 0
9 N2P2K1 300 90 112.5
10 N2P2K3 300 90 337.5
11 N3P2K2 450 90 225.0
12 N1P1K2 150 45 225.0
13 N1P2K1 150 90 112.5
14 N2P1K1 300 45 112.5
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Fig. 1 Effects of different fertilization treatments on the

content of f-ecdysterone in Achyranthes bidentata Blume.
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Table 2 Effects of different fertilization treatments on the yield of Achyranthes bidentata Blume.

RS T

Drying rate/ % Dry weight/(kg+hm?)

i Jifl A Ak B fif T

No. Fertilization treatments Fresh weigh/(kgehm?)
1 NOPOKO 8202. 864298. 20 def
2 NOP2K2 8025.26+172. 65 ef
3 N1P2K2 7392.56+387.15
4 N2POK?2 9002. 05+521. 55 cde
5 N2P1K2 8691.26+78. 45 def
6 N2P2K2 9645. 85+266.85 b
7 N2P3K2 10744, 75+31. 35 ab
8 N2P2KO0 9257.35+272.10 ¢
9 N2P2K1 10367. 354502, 35 abe
10 N2P2K3 9690. 25+382.05 b
11 N3P2K2 10655. 95+118. 20 ab
12 N1P1K2 10877.95+313.95 a
13 N1P2K1 8391.564477. 90 def
14 N2P1K1 8680. 16+502. 35 def

36.6721.06 be 3008.08£109. 35 cd

36.2740.03 be 2910.59+62.70 d
41,204+1.20 a 3045. 73+230. 40 cd
34.6940.77 cd 3123.13£291.15 cd
36.6640.12 be 3185.98+118. 80 cd
36.7640. 26 be 3546.28+98. 10 abc
36.34740.49 be 3904, 48+161.40 a
35.1540.19 cd 3253. 784+253. 80 bed
33.23740. 20 de 3445, 48+166.95 b
36.7042. 60 be 3556. 634305, 40 abc
31.6940.44 e 3377.08+92.55 b
34.7340.23 cd 3777.4374109. 05 ab
37.714+0.50 b 3164. 08+236.70 cd
38.18+1.52 b 3314.2374191. 85 bed
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Fig. 2 Effects of different fertilization treatments on

oleanolic acid content of Achyranthes bidentata Blume.
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Fig. 3 Effects of different fertilization treatments on

polysaccharide content of Achyranthes bidentata Blume.
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Fig.4 Effects of different fertilization treatments on the

content of extracts of Achyranthes bidentata Blume.
2.3 AN[E B D b 3T IR A B S R A R

Hi 2% 3 WAL AR B 8 ST IR IR & i i K.
6.66 mgeg"' AL F 7 FeslN, /A B Z Rl
WEEFR SRS RIS SRS ER AT 4
LS R A /N A 9k 120, 90 F1 65, 00 mg-g!,
5 A A PR R 2 R LI R T R 2R A
WML K. AR 9 fYy B R S R S . R
0.58 mgeg ', P ILAYJEALFE 12, 0. 49 mgeg',
HH AT HA 225, 6 A IRE
WY& e e, AL B T B AR, B B E R A
Jit 28 0 T M A i B 25 SRR
2.4 ERIEMRA RIFEIE

EHERS . S BU LT &, PR
R 22 W . 3-Wd B S TR R L ) 4% 0 i R AR A
B X 14 Pt B Ak BRI AT 2R A e b . AR i R 4
g5 ke R 3 A~ F i/ PCLLPC2 F1 PC3, £
THDTERIE R 87. 1500, AT AR SR . v L AR AN
PR TR B it L 15 510 45 it A Ak B 4 7 ORI A 27
A HE AL 9 EAE S RN
104,99 4y, 4b 38 12 185y &A%, i —98. 60 43, %
B &I HT A 15 B fm T HE 7 B 3 904, 48 kghm®
A8 A it JE 4 S N300 kgehm™?,P135 kgehm™, K
225. 0 kgehm® ; A& BEHI A9 I & -y N300 kgehm?* |
P90 kgehm™® K112. 5 kg+hm™ i, A] 15 &% 43 & R
5o m MR R i 7 50 3 445, 48 kgehm?,

71



ERE - PEL-RAY

Z &

ok L A

o

2 34

£33 ARAEHAERENTEREREN RN
Table 3 Effects of different fertilization treatments on the quality of Achyranthes bidentata Blume,
G5 Jifl A Ak B FrECR R E2 -5t 7 55 i =
No.  Fertilization treatments  Oleanolic acid/(mg+g!) Polysaccharide/(mg+g!) p-ecdysterone/(mgeg!) Extract/(mgeg!)
1 NOPOKO 5.87%0. 20 be 77.10=£1. 20 cde 0.52%+0.03 be 80.60£9. 00 abc
2 NO2PK2 5.88-0.10 be 91.60412. 90 bed 0.5240.02 abc 86.90410. 70 ab
3 N1P2K2 5.5740.00 ¢ 100. 7048. 10 abe 0.5540. 02 abc 85. 605, 50 abc
4 N2POK2 5.920. 30 be 65.00413. 60 e 0.5240. 06 be 74.3041. 60 abc
5 N2P1K2 5.5740.10 ¢ 120. 9040. 60 a 0.5440. 02 abc 81.201. 60 abc
6 N2P2K2 5.90740. 20 be 80.8048. 40 cde 0.49-0. 06 be 88.00+2.00 a
7 N2P3K2 5.5140.30 ¢ 84.7044.00 c 0.5340. 01 abe 71.50+4. 40 ¢
8 N2P2K0 6.66+0.10 a 74.60£10. 40 de 0.5240.02 be 72.20=10. 60 be
9 N2P2K1 6.44-£0.50 ab 98.0048. 80 b 0.5840.00 a 75.1040. 90 abc
10 N2P2K3 5.6640.70 ¢ 93.20411. 10 bed 0.5040. 01 be 71.8040. 60 be
11 N3P2K2 5.5840. 20 ¢ 92.70412. 50 bed 0.5140.01 be 76.700. 90 abc
12 N1P1K2 5.66-0.20 ¢ 98.2041.70 b 0.4940.02 ¢ 73.60=1. 00 abe
13 N1P2K1 5.67-+0.40 ¢ 108. 2046. 00 ab 0.5540. 00 ab 81.9041. 80 abc
14 N2P1K1 5.54-0.00 ¢ 95. 60+5. 80 bed 0.5240.01 be 80.3046. 10 abc
p= o B . v L
1 RER”S 3 &S
Table 4 Comprehensive score , e ; N
P 2 G I 2 48 5 10 0 e TR G S L K
Jifi A £ FE R84 e NN
e ) MM e A S L R T 2 B P b T
i Amount of fertilizer/ Principal o s N
Fertilization , e it N 2 o 2 b O A v T R T A B
No. (kg+hm™) component
treatments N P K seore it o AR TR SR A 34147 it A J7 S8 SR A AR A A
1 NOPOKO 0 0 0 14. 90 B Rk B B i T T ik, oA B L AL B> R
2 NO2PK?2 0 90 225.0  46.57 EAERE T EE N AN TN . BT =00 Ik
3 N1P2K2 150 90 225.0  70.44 HERG T A 00 A A T R AR EL 5 100 it I 2 i e 52 e
4 N2POK?2 300 0 2250 —16.07 SR R T — o0 R IE SR AL, 3R A5 1Y
5 NZPIK2 300 45 225.0 g2 AR 5 SRR AT . R IR 0 B
6 NePeKz 300 90 2250 —61.0d HH P2 S 7= A 25 B 2230 4 78 NTP1K2
7 N2P3K2 300 135 225.0 —75.57 W, PR 4 i fef 7R 77 & % i o 10 877. 95 kgehm™®,
8 N2P2K0 300 90 0 20. 96 25 1 2H NOPOKO B iy r= 5 8 202. 86 kgehm™® &
9 N2P2K1 300 90 112.5  104.99 T 32.61% , Hy ot AT D0 R R A 6 MR 2 T R 1
10 N2P2K3 300 90 337.5 —72.13 A T E A b £ AN o N -y )
11 N3P2K2 450 90 225.0  —39.69 TR AT L 7 5 1 5 Wi 2 ke 4 0 o) L 7 e S
I2ONIPIRZ 0505 250 060 R R L A S e 1 o
: 2 — N > Y =X e - N
ONIPKL 05000 S 6l e G MR I
14 N2P1K1 300 45 112.5 —16.19
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Effect of Combined Application of N,P and K on Yield
and Quality of Achyranthes bidentata

LI Xun,DONG Cheng-ming, LIU Dan, LI Man, XING Bing, YU Meng-juan
(College of Pharmaceutical Sciences, Henan University of Chinese Medicine,Zhengzhou 450000, China)

Abstract ; Nitrogen, phosphorus,and potassium fertilization has a great impact on the yield and quality of Achy-
ranthes bidentata Blume. ,and reasonable fertilization is essential for the growth of A. bidentata. In order to e-
valuate the effects of different N,P and K fertilization treatments on the yield and quality of Achyranthes bi-
dentata Blume. ,and to screen the best fertilization program to provide a basis for rational fertilization in the ac-
tual production of A. bidentata. The experiment of “3414” fertilizer was used to design the field experiment.
The yield of drying rate,p-ecdysterone, oleanolic acid, extract and polysaccharide content of A. bidentata were
taken as indicators to compare the different fertilization levels by principal component analysis. The fertilizer ef-
ficiency equation was established and the best fertilization scheme was screened through comparison of different
fertilization levels. The results showed that: N, P and K fertilization ratio had a significant effect on the yield
and quality of A. bidentata. Nitrogen fertilizer and phosphate fertilizer had great influence on its yield. Potassi-
um fertilizer had the least impact on its yield. The application rate of phosphorus significantly affected the con-
tent of polysaccharide,and potassium had a great influence on the content of extract. The optimum fertilization
method: The highest dry weight yield (yield was 3 904. 84 kg« hm™®), the fertilization amount was
N300 kgehm®*,P 135 kgehm?*,K225. 0 kgehm?; the best quality (the yield was 3 445. 48 kgehm™®) ;

lization amount was N300 kgehm®,P90 kgehm®,K112. 5 kgehm™.

the ferti-

Keywords: Achyranthes bidentata Blume. ; “3414” fertilizer test; nitrogen, phosphorus and potassium; yield

and quality
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