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Table 1 Soil characteristics used in field experiments
pHH AHLB B B 24P AR B AL
pH value  Organic matter/ (g « kg—1) Total N/ % Total P/ % Total K/ % Available N/ (mg « kg—1) Available P/(mg » kg=1)  Available K/(mg + kg=1)
5. 68 4.6 0. 047 0. 052 1.70 41.5 11.1 68

1.3 Ry

SRA 3 R R A-D SR i ity £ iR 56 1% 1 4w
T8 B AR & 32 2, NOARFN K B4y 4 YRiE A, it
RERTEISR 3 A 20 H.4 A 20 H.6 A 20 H.7 A 20 H,Hi
2 YRR & R THEAR &Y 1/6,)5 2 Wit & R it i
AR &) 1/3,P BEAE AL F = -E B A K H i —k
MEA . HE/NXHEH L5 mXL2m,BHEE 2K, Bl
RGN IR A1 Y50 . B e it i RS IR RE, B
FHE=t—F.

®2 N.P.K ZEE &k @F-D
EMRIEHAR
Table 2 Experiment design of saturated
D-optimal regression about N,P,K
Lb 3 TS Lead code HiiE & Fertilizer amount/ (kg + hm—2)
Treatment X1 X2 X3 N P2Os KO
1 -1 —1 —1 0 0 0
2 1 —1 —1 225 0 0
3 —1 1 —1 0 225 0
4 —1 —1 1 0 0 675
5 —1 0.1925 0.1925 0 156 402. 45
6 0.192 5 —1 0.192 5 156 0 402. 45
7 0.1925 0.1925 —1.000 0 156 156 0
8 —0.291 2 1 1 79.5 225 675
9 1 —0.291 2 1 225 79.5 675
10 1 1 —0.291 2 225 225 271. 95

L4 TiENE
L4l AKERNE T 2014 48 10 A 15 H GRERHD

AR 10 bR, M 5E bR s P ZE AR5 2 it | &R
Ay FIHL T H 4y W B R, SO C LA P LT B AR
W TR HE

L42 BRBSME R Waters 580800 G5 R
% (1252 Binary HPLC Pump, 2487 Dual A Absorbance
Detector 1 2707 Auto-sampler) 47 ; B354 & Waters
SYMMETRY C18 #:(4. 6 mmX 250 mm,5 pm) sk
2 JRCH B 25 0 )M R G B AR B SCl =B E R

FRUE (200807
1.5 BiEiotr

IR F SPSS #1 Excel Geit- #4317 5047
2 HRE5SW
2.1 R N.P.K Bt =-E 4 KIEARRI B IR

MFE 3 ATLUFE H, AR NP K b3 =t EKiE
PRAETE S P22 5. C7 AbFRBR (23.52 e | K, | F
WHCI(N:P: K=—1:—1: —1)16.96%,f C8 &b
HR S (18. 70 cm) B /N AR F X IR 7. 0106, C4 AbFRFLZE
(0. 378 cm) Fx K, i F X HR 3.00%, i C8 Ab Hf 32X
(0. 292 cm) B/ KT XTI 20. 44 % s A [FEI AL M 343
e BN T 5 1 8 F 5t B, C5 Ab PR Hb b 34 B TR (fef R
8.58 g, TH 1. 91 @) ;b N8/ IR F X AR BR T C4
A1 Co AbFRH T T EM TR TE, iy
XTI, Horp Clo Ab ¥ T s BT EWHRK
(fef 5 16.68 g, T 5. 65 g).

®3 AR N.P.K B2 b B =+ & KIEHR
Table 3 Growth index of Panax notoginseng by different ratio of N,P,K
e i H2E o b i ETE R W TE BWRTE
Treatment Plant height Stem diameter Overground fresh weight =~ Overground dry weight Underground fresh weight Underground dry weight The hundred root dry weight
/em /em /g /g /g /g /g
Cl 20. 11bc 0. 367ab 4. 16h 0. 92f 9. 51j 3. 02ef 301.75
C2 20. 04b 0. 334ab 5.27f 1. 23d 12. 49e 3. 71cde 371. 25
C3 22. 30ab 0. 355ab 5. 2f 1. 10e 11. 07g 3. 0def 303. 50
4 22. 16abc 0. 378a 4. 69g 0. 98f 10. 84h 2.74g 273.50
Cs5 20. 73abc 0. 353ab 8. 58a 1.91a 10. 43i 2. 8lef 281. 00
C6 20. 37abc 0. 336ab 5. 67e 1. 22d 13. 35d 4.12cd 411. 50
C7 23.52a 0. 337ab 5. 79de 1. 45¢ 14. 46¢ 4. 55bc 454.75
C8 18. 70d 0. 292¢ 7.74b 1. 69b 16. 36b 5. 22ab 522. 50
9 22. 99ab 0. 358ach 5. 85d 1. 26f 11. 26f 3. 36def 336. 00
Cl10 18. 89¢ 0. 331b 7.23¢c 1. 66a 16. 68a 5. 65a 565. 00

A —FURE/NE FRFR BEES, P=0.05,

Note: Different lowercase letters show significant difference, P=0. 05.
2.2 RIA) NP K HAEEE et =LA 5083 B R
MR 4ATTHL =L BH R W CL PR, AS R
H Rey AZEH Rb  ASEH RdHLEEHY C4 403
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Table 4 The contents of saponins in Panax notoginseng by different ratio of N,P,K
abye =tBH R AZEH Ra AZEH Rb AZEBH Rd BEH Bbk BB
Treatment  P. notoginseng saponins Ry /% Ginsenogside Rg1/ % Ginsenogside Rby /% Ginsenogside Rd/ % Total saponins/ % Total saponins yield in the plant/mg
Cl 0.48 1.38 1.28 0.13 3.27 98. 754
C2 0. 30 1.69 1. 35 0.10 3.44 127. 624
C3 0.22 1.83 1. 36 0.16 3.57 108. 528
4 0.42 1.92 1. 64 0. 36 4.34 118. 916
C5 0.25 0. 94 0.70 0.13 2.02 56. 762
C6 0.42 0. 69 0.62 0.11 1. 84 75. 808
C7 0. 40 1.06 1. 06 0.28 2. 80 127. 4
8 0.18 1.24 1.14 0.18 2.74 143. 028
C9 0.24 1.61 1. 26 0.15 3.26 109. 536
Cl10 0.21 0.15 0.93 0.11 1.40 79.1

2.3 N.P.K AERERUN 75 72 AL S K

AR =L T30 TEEEXFYHEE
PEAR T2, 7588 NP K AR 5280, AR F =0 —
WA, FEREELR N X, AR R y R B HRIRT
B,z Fs Nkg/hm?) ,z, F£7n P(kg/hm®) ,x2; T K
(kg/hm®),b; (i=0---DF/R BIH R E, RIFXREER,
ARG X = AR ALy y=436. 143 2-+65. 375
6, 1+ 68. 258 17x, — 6. 157 1525 +45.020 4622, — 14. 394
9 xs + 22.362 Tlapx, — 98069 6x2 4 49.484 75x,° —
11. 620x,% ,F=15. 177" * .
2.4 N.P.K (BN X =L ARTE K0

G3AH 2, =0,25 =052 =0,25 =032y = 0,2, =0, HJ
A8 3] NVPLK BN 7 #2: N SO & 8 5 #2: y =
436. 143 2+65.375 62, — 98. 069 6,2 ; P & b A& I J5
. y=436. 143 2-1+68. 258 17x, +49. 484 75z, ; K R hf
KR JF 2. y=1436.143 2—6. 157 155 — 11. 620x5%; %
X122 AT 1,0.192 5,—0.291 5,— 1,5k v,
ME 1A LIE N EE—E M B E N =t R T %
ARFVEM HEE M N &30 AR T HE W0 ; &
Jite P B3 0, AR T FE B 2 3G KRR A K 56 it A S B
AR T E G IR A E AN B 8

W
(%3
f=}
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—o— KW K effect

WS FE

Dry weight of underground/g
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JHAC SIS Fertilizer coded value
B 1 NPKHRHY
Fig.1 Single effect of N,P and K
2.5 N.P.K BEAERNX =R T H 15 m
2.5.1 P/KEAEMN=LTEMNENE 24 2=0,MFTL

R vz B IR SR BT, B y=436.143 2+
68. 258 172, — 6. 157 152, +22. 362 7Ly +49. 484 T52,% —
11. 620257 58> 2 vy AMBI%TF —1,—0. 291 2,0,0. 192 5,
13RA8 y fH, A& 5. oo KRB IE, KU ZER
i P AR, RIS KRR, AT MR AEAR T E A . h
5 AL A K AKF T BEEE P B AN, ¥5E4R
=T EAI M, BEE 8 TR, 4 KB R (=D
i, =L TERER THEM KAKTFTH™&: ERR
P BT B K ALA3 0, T2 e g im .

x5 P.K BE{ER Rz Xt
=tERFEHFMW
Table 5 Effect of P and K interaction on
dry weight of Panax notoginseng
P
K -1 —0.2912 0 01925 1 Ll S CV%
Average value
—1 434.27 421.51 430.68 441.35 526.06 450. 77 42.69 9.47
—0.291 2 424.69 423.17 436.95 450.67 548.18 456.73 52.31 11.45
0 417.37 420.46 436.14 451.12 553.89 455. 80 56.47 12. 39
0.192 5 411.45 417.59 434.53 450.33 556.58 454. 09 59.27 13.05
1 377.23 396.17 418.37 437.64 558.47 437.58 71. 31 16. 30
P {E
Average 413.00 415.78 431.33 446.22 548.64
value
S 21.74  11.15 7.64 6. 28 13. 20
CV% 5.26 2.68 1.77 1.41 2.41
2.5.2 N KEEM=LTENER 24 2=0,H"L

R 22 B I K2 T, B y=436. 143 2+
65. 375 62, —6. 157 152, —14. 394 92,2 —98. 069 62, —
11. 620252 32> 21 w2 SF 1 %F—1.—0.291 2.0.0.192 5.
13R78 v, AT 6, xxs RECHFEL U N.K
RHAEFAMN =R TEAEMARE ., fE 6 /&, R
[ K AEKFTF.BEE N AER s, We R =tRTE
BRI, BEJE T K AR N AR T, s K AE i 5
s =-EARTE NG TR
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F6 NKEMEHEXN=ERFEHFME

Table 6 Effect of N and K interaction on
dry weight of Panax notoginseng
N
K FHE
-1 —0.2912 0 01925 1 S CV%
Average value

—1 252.84 399.14 430.68 442.40 412.38 387. 49 77.08 19. 89
—0.291 2 269.31 408.38 436.95 446.71 408.45 393. 96 71.74 18.21
0 272.70 408.79 436.14 445.09 403.45 393. 23 69.65 17.71
0.192 5 273.85 407.98 434.53 442.94 399.06 391. 67 68.31 17.44
1 269.32 395.20 418.37 424.55 371.28 375. 74 63.09 16.79

FHE
Average 267.60 403.90 431.33 440.34 398.92
Value
S 8.50 6. 30 7.64 9.00  16.25
CV% 3.18 1. 56 1.77 2.04 4.07

2.5.3 N.PEHAEXNZLTEMNEM 24 2,=0,07 L
RKiG o Mz B0 IRZI, B y=1436. 143 2+
65. 375 6, +68. 258 172, +45. 020 46212, —98. 069 62,% +
49. 484 752,732 1 v AFAEF—1.—0. 291 2.0.0. 192 5.
13RS y BB, AT 7, xx, RECHIEE, FTAIR
AN NP sl & , 5 FEA R HER ; % 7 /8, R
A P AE/KE T, BEE G N BRI, ¥R =R+

AN, B TR AR N AR, Bl B AL A 3
. ¥RER A =R TE,
®7 NP EEREMN=ERTEHRM

Table 7 Effect of N and P interaction on
dry weight of Panax notoginseng
N
P THE
-1 —0.2912 0 0.1925 1 S CV%
Average value

—1 298.95 403.13 417.37 417.65 339.66 375. 35 53.48 14.25
—0.291 2 270.13 396.93 420.46 426.89 374.66 377. 81 63. 64 16. 84
0 272.70 408.79 436.14 445.09 403.45 393. 23 69.65 17.71
0.192 5 279.00 421.24 451.12 461.74 427.09 408. 04 74.04 18.14
1 345.42 513.42 553.89 571.50 566.21 510. 09 94. 82 18.59

FHME
Average 293.24 428.70 455.80 464.58 422.21
Value
S 31.28 48.20 56.47 62.13  86.87
CV¥% 10.67 11.24 12.39 13.37  20.58

2.6 At F B

ARAE NP K A R 3E AL B HG SR A5 ) AR S Y, SR 75
FERTE 861. 541~1 139. 458 kg/hm® FIHEAE 7 52 W
%8,

* 8 FEF~E7 861. 541~1 139. 458 kg/hm’ FI% B $HHEAE 77
Table 8 Fertilizer rate of urea,P;Os and K, O for dry weight at 861. 541—1 139. 458 kg/hm?
P x1 : Urea x93 :P20s x3:K20
Lead code B b ke LIS ke b
Appear time Frequency Appear time Frequency Appear time Frequency
—1 6 0. 250 9 0. 375 6 0. 250
—0.291 2 8 0. 333 9 0. 375 6 0. 250
0.192 5 2 0. 083 2 0. 083 5 0. 208
1 8 0. 333 4 0. 167 7 0. 292
15 -2 Coding averages 0. 002 308 —0.301 5 0. 008 975
PrHEIR2E Standard error 0.163 5 0.145 3 0.157 5
95% B {5 X 18] 95% Confidence interval —0.318 1~0.322 7 —0.586 3~—0.016 68 —0.299 7~0.317 7
4% %R The best fertilizer/ (kg » hm—2) 71. 60~149. 37 46. 54~110. 62 236. 35~444. 724

3 HitH5Wie

SRR I, R IR NLPLK AL Lt AR 8 5 = i 4=
KARIA BRI, N LA P AE-& B AL AT AR 2
fReFE R R 9 A4 R T =B T R o3 SR T
AR 2R 53 K B AT AR #E = L AR 2R A8 ) B K, T 7E 3
B AC I BB 9 X = A9 AR W B AR R A B B A R
N.P A 1R AR L B B R o1 R USRS » 3 NP
PR & AT LA S AR 400 1 P R AR R s e B 4
PR AR B A K SRR AR B X — B
RIEMEHF P A HE

BARZG AW I o 1R 2 245 A 49 1) 25 B AF
5 HBE B AR 5C S A A AR
ZFFHFHEMREE . 13 NPK & B m R AR
YRR R A HEUACE N AEX FHSEIIA
MR REA B R AR, T P AL BEFT S TIA RIFR R,
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Effect of Different Fertilizing Mode on Growth and
Effective Components of Panax notoginseng

YU Qianjin' , LI Jiazhou' , HAN Ruilian' ,CHEN Zhongjian® , WEI Meitang® ,LIU Yan'
(1. College of Life Science,Northwest Agriculture and Forest University, Yangling , Shaanxi 71210032, Miao Village Sanqi Industrial Co. Ltd. ,
of Wenshan County, Wenshan, Yunnan 663000; 3. Yunnan TASLY Notoginseng Planting Co. Ltd. , Wenshan, Yunnan 663000; 4. Tianjin
TASLY Modern TCM Resources Co. Ltd. , Tianjin 300402)

Abstract; Taking 2-year-old Panax notoginseng as test material,the effect of fertilizing different proportion of N,P and K
on the growth,yield were studied and to reveal optimal fertilization mode under the target yield of Panax notoginseng by
the optimal design of N,P and K with four levels in the field experiments. The results showed that treatment (N : P : K=
0.192 5:0.192 5 —1) had the highest height which was higher than the control treatment 16. 9% ,however,another
treatment (N : P+ K=-—0.291 2 : 1 : 1) had the shortest height which was less than the control 20. 4%). Underground
fresh weight of different treatments were higher than the control, especially, weight of fresh and dry of the treatment
(N:P:K=1:13: —0.291 2) were the largest among them. The treatment (N : P: K=—13: —1: 1) was more
conducive to the accumulation of the effective ingredients for the biggest percentage of the total saponin contents, while
the treatment (N : P+ K=—0.192 5: 0.192 5 ¢ —1) had the biggest plant production. Different ratio of N,P and K
had significant on plant growth. Nitrogen and phosphorus could promote plant height growth, improve crop yields and
potash can promote roots. Potash was more conducive to the accumulation of the active ingredient because of the biggest
percentage of the total saponin content,while was not conducive to the accumulation of the plant products. The fertilizer
amount of N,P and K was N 71. 60—149. 37 kg/hm® ,P, O; 46. 54—110. 62 kg/hm® ,K, O 236. 35—444. 72 kg/hm? when
Panax notoginseng target yield at 861. 541—1 139. 458 kg/hm?.

Keywords : Panax notoginseng ; N;P;K;effective components;fertilizer amount
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