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WOE: W T AR A& SNk R AT R AN TELERE TSR, %
W« it A 2 A BRI B 7= it 5 AN A 2 L 3 25 e, P B AE 30 g - mt YT A R B BR R M 2 M T
B4 174,04 em . 94.50 g Pt AL 40 g » m BB B LA F) 16.79 mm; it &0 BEALAS 80 g« m L HI AL
30 g+ mP AP R L S AR F 179.30 %05 ME AR 40 g+ m? L TR 80 g o m? L ATAE 80 g ¢+ m P E IS A
R, IR E] 0.175% . 1 AT 0 B AR 9 A B O RE S 1 T SRR Y A KOT R e AL W B R e L 4
MR, DIRKS MR T8 M T B RIS & BN I bR . AR B IR £ 00 ki 2
FRERCAE R AR S AR MR R . 42.4~64.5 g+ m?, #:49.5~59.0 g » m?,41:30.0~41.0 g *
m?, ABEE R AR N: P: K=5.4:55: 3.7,
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Effects of combined application of nitrogen,
phosphorous and potassium on the yield and
quality of Desmodium styraci folium

LU Ting, YANG Quan” , TANG Xiao-Min, CHENG Xuan-Xuan,
ZHANG Chun-Rong, PAN Hai-Yun

( School of Chinese herb Medicine , Guangdong Pharmaceutical University, Guangzhou 510000, China )

Abstract: The height, ground diameter, seed yield, medicinal material yield and schaftoside content of Desmodium
styracifolium in different fertilization treatment were calculated and compared. The results indicated that fertilization
group and no fertilizer group showed significant differences in the terms of growth. The height and medicinal material
field of fertilize K 30 g * m”* was 174.04 cm and 94.5 g,which was the highest among all the fertilize treatment
group; The ground diameter of fertilization N 40 g « m™ was 16.79 mm which was the most coarsest. The combined
application of N,P,K significant effected the yield of seed ,when N,P,K reached 80 g * m”*,80 g * m*and 30 g *

m”,the seed yield was highest and the production rate reached to 179.30% ; the highest schaftoside content could be
reached 0.175% with being N at 40 g * m*,P at 80 g * m“and K at 80 g * m”. It could conclude that the reasonably
fertilizing in complex treatment of N,P,K could promote the growth of D. styraci folium and increase the yield.also

affected the accumulation of schaftoside. Take height, ground diameter, seed yield. medicinal yield and schaftoside
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content as evaluation standard. According to the fertilization mathematic model, the optimum fertilizer dosages of N

was 42.4—64.5 g » m”,P: 49.5—59.0 g+ m”,K: 30.0—41.0 g « m™*. The optimum fertilization dosage ratio of N-

P-K was 5.4 + 5.5+ 3.7.

Key words: Desmodium styracifolium ; N,P,K; yield; schaftoside

I~ 4 8k B (Desmodium styracifolium) B 4 45
ERE TR M 4 ER LA 2R BT, OB LB (Leguminosae) I
W 2 SR R A B, 2 T T B PR AR B A /)
BRI o 7K i PR A S5 5 E YR T (R 2 025 B 25
2010) . TR 2 R A2 2 25 140 2 37 1 A
RV (G SC B 5 ,2010) , AR R) A BRI oK
EORMREBE I, B AR B IR COANBE I R TT oR R
JEN TS FHIR L o ok . BB Be i 7
A E Y T 4 R R 24 B B A S 25 R S5 T I M AR
gy 25 R I B = — B AR B R I AR &R T
JEEEI T ek A SRR,

B R A E TR TR B HOR 5 A IS R
A (2010) 38 32 LG B A [] SR WAT I F) 0 ) B 7™ ik 1Y)
AL R B B T A R R B AR SR W A AR AR
(2005) X " 4 4R F A b b BR 55 L JIERHEE FH Lo 1 3 B
BRI T8 TR 5E LA 4 R B (0 AR B 4
AL NE F ARAE Sy 25 AR R B A% O N 220 DL
A il A B0 AT RE A3 24 6 DR ) Y - AT
T3 s B R B 25 6F 19 B i A0 (CE R A4, 2007
45, 20115 8 7K P 46, 2009) . RL, A SCR =
PRI 2R TR A D-Se A e it 5 28 3 B A T &
PRI 25 F T T 4 B R L AR L 2GR T L R
T LA w2 e AR B 2ot kil &
] Y 77 e o A5 1 A s R0 Y e R e I R R TR
P, o se ) A R R M A AR B R IK R L
JE A 77 R AR 22 BB AR

1 #MEEF*

1.1 i 4

A T M T T AR 242 e 24 A W el S 3
HgEAT M PR A7 B 113°42" E, 22°52" N, gk 43.4
m, THEFEACKRN . pH (H 7.22, FHLE 2.00% , H
TRSHA 7.4 mg -+ kg A 60 mg + kg HAL
W 60 mg « kg B AE, B R WG ZE KR
fi& AR YRR 22 CLAFEREK i 1 736 mm, 4F 28 K i
1 700~1 800 mm,4F H MAf# 1 800~2 100 h,

e SRR R I B VS A R AT 25 T
Y, T 45 CiE/KHIRUL 24 h Bh TR ZEHR R 72% . 8%

FFIR G40 T 2012 4F 3 J1 14 HHGEE I AT IE R
MHEER, 57 11 BB, 10 AHIe b2, 45 4b 2
SWHEE L30T HEFHEAN 1 m X1 m, i
T 5 Bk

1.2 Fiki&it

RIS 3 A4 HEZH B AN AE 41 (N, Py K, » BT
HREHD , Hjta — i I A9 BRI 2H (N, Py Ko No P K
NoPo Ky s AU BRI 19 &2 5 AL 4H (N, P K WN P K
N,P,K, N, P;K; \N,P,K, N, P,K,) (¥ 1),

IR ZAE A BN, i B R 5 1 R w e, A B 4
AR, B AR . A B IR R R 1 Y LAl
RA TG PR T it H o EUIE R IR T ) 4 4R R HE K
8 H 26 HA 9 H 17 H 4 2 Wi A, & Wit IE &
AR 50 %L AT 8 A 26 H— P& A .
1.3 A KIEREFEMNE

2012 4F 10 H 30 H D& ) 4 8RB Ay R s L A2
(R E2) b 6 &S . 11/ 7 BRI kh
T BN, BB SRR R PR B
SWHEE ., 11 A 12 Hkih F# 4,105 C. R/
0.5 h,60 CHEEE I H LM TH.

1.4 EHEEIENE

S EZGH)2010 BT 4B B R I
L0 % 3 % 3% A . phenomenex-Luna C18 (2) #F
(4.6 mm X 250 mm,5 pm) ; it s A . /K (32 ¢
68) ;i 0.8 mL » min'; 35 C; &l i < .
272 nm #EREEE 10 pL. A7 2 Bk 3 4 PR
h 40,5~ 648 ng, &Pk HH .Y = 2425.3X-
82538,R* = 0.9999 (n = 8), £t i ¥ % J¥ RSD =
0.15% (n = 6), 5k 85 1 (9 Jn #E 7 ¥y [0 55
97.19% .RSD=1.72% (n =6) , 4% 5 T 3 P 47, HEH
. EARET S R E AL 6 IRER .

1.5 #iE b2

R HCIE K ] Spss16.0 48 i+ F # 47 One-

way ANOVA 75 22538t . LSD Z & [L#K .

2 HRH4M

2.1 RN S EREGMERKETENEM
2.1.1 R EREST RS EIE4 T N, P K,
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Table 1 The amount of fertilizer under different trials
2= A WEEIC L M & Ratio and dosage of N,P.K (g+ m?)
Factors N, P, K, N,P,K, N, P, K, N,P, K, N,P.K, N,P K, N,P, K, N,P,K, N,P.K, N, P, K,
N 0 40 0 0 20 60 60 40 80 80
P 0 0 40 0 60 20 60 80 40 80
K 0 0 0 30 45 45 15 60 60 30
B W T BRAL (P <<0.05)  HAS AWM B E  2.1.3 RASTE AT S 209 Foa A [E)iEIE &b

= T X IR (P<<0.01) . N, P, K, &b ik i e KL %
] 174.04 em K FEF] 191.1%, BEFH T N P K, .
N, P K N PU K, N, POK, 56 52 4t IE b 3 (P <<
0.01) » p JH AT R0 280 W8 B 1) TC e 2 52 Vi) 90 B i %o
AR VR T (3R 2) . 2% T R X Bk & 19 52 e it
PR >8> A
x2 ABHERENT ERELERREFEIN
Table 2 Effects of mixed application of N,P,K on
the growth and yield of D. styracifolium

S 4 R Az B ik kT
(‘LJL: Plant height Ground Seed yield Medicinal
sToup (cm) diameter (mm) (ge+ m?’) yield (g)
N, P, K, 109.30+ 16.78+ 27.11+ 18.12+
15.47 DE 1.47 A 6.65 AB 6.49 G
N, P, K, 141.05% 12,44+ 22,19+ 37.80+%
8.16 BC 1.74 B 6.02 ABC 4.80 F
N, P K, 174.04=+ 9.08+ 14.36 4+ 94,50+
19.17 A 1.09 C 4.84 BC 8.20 A
N,P;K; 148.82+ 8.59+ 20.04+ 63.06+
14.44 B 0.25 C 2.16 BC 5.76 BC
NP K, 143.78+  8.67+ 13.714 70.45+
7.45 BC 0.62 C 1.68 BC 3.49 B
N, P;K, 133.23=+ 9.95+ 7.05% 46,58+
11.38 BC 0.49 C 2.44 C 3.48 DEF
NP K, 12790+  9.23+ 20,01+ 51.70+
15.51 BCD  0.30 C 3.09 BC  5.45 CDEF
N,P,K, 120.92+ 9.66+ 20.65+ 54,30+
10.86 CD 0.60 C 5.06 BC 8.38 CDE
N, P, K, 141.35+ 8.57+ 33.60+% 59.90+
4.82 BC 0.55 C 18.54 A 5.57 BCD
NP.K,  90.67+ 6.11+ 18.74+ 42.25+
1.83 E 1.00 D 0.51 BC 5.74 EF

T AN RS 50 328 Bl 22 5 i 3% (P<C0.01)
Note: Different capital letters indicated significant differences among the da-
ta(P<20.01).

2.1.2 BAEAPELAE AT AR GG Hvm it A AL Y M AR AR
BT B (P<<0.0D) , KRN IF 4 N, P K,
<N,P,K,<N,P;K,<<N,P, K, <<N,P,K, <N, P, K,
<N,P,K, <N, P;K, <<N,P,K, <N, P, K,, H
N, P, K, (142 % K, 4 16.785 mm; N, P, K, H: ¥k,
A 38 e T il 260 B ES Rt 4 (P <<0.01) , Ui BH 2R
Jit 0 A B3 1 S B 0 AT A0 1) R b A o % L B e
RUIE T 0l 1 20 B8 HRBR T RL 22 [ 1 58 B 52
B T 145 70 2R X b AR 1 5 e I Oy 28> Tl >

FEAD 7 il R B S AR IR N Py K <<NG Py K <
N, P, K, <<N,P,K,<<N,P,K,<<N,P;K,<<N, P, K, <<
N, P, K, <<N, P, K, <N, P,K,. N,P,K,F ¥ =&
{54 33.60 g« m” L B I S T X RRZH (P<<0.0D)
BRI, BERH R AR B G G it T RE S e T
AERFAE S (GR 2) . B UNE BB it A5 T TE 4 - A
T AR —E L. KR XA
ISR R > >
2.1.4 RAEFSPER A HM T EWHm M THB
I B %5 0¥ N, P, Ky <N, P, K, <<N, P, K, <<
N; P, K, <<N,P,K,<<N,P,K,<<N,P,K,<<N, P, K, <<
N, P Ky <N Py K o H A i B1IE BE 05 A 55052 & 24
MTE, 54, 8K 223.7%, &k B
N, Py Ky (N, Py K - 1 it B 35 7 880CR 8 T N, P K, .
N, P, K, 55 i T Lbite A . 158 T 220l 0 1~ A it S ¢
i LB C & i NE SR T 256 T AR R . & TR X
2 b 7 1 T I B > > A
22 RHEREMEX T S REREMN M

TEMERELH P 2L N, P K, B b 35 & & e, ik
0.1748 %% » BAL it 280 I 1 2 it ol S 2 JHE v, & 45 it R
NP, Ko NPy K B0 35 5 5 78 -+ i 2 41
He24 B Jm WL (3R 3) . d B vy vy 441 55 i A T i
A 55T B A B B T e A e Wl Y T e T )
PN RIEF  #5 o0 E O E TS R B E
A L Ry A > s >
23 BB B FEBETI RSN

IR WAL B AR i A & o A B XL X
X o SAERKBRAERETSHANER Y, N
Spss STt 8 HES ) 4 BRI R 2 0 XA A K ]
HIrFE A R IR 4, HOF AR T TR (a vai s
ar TR EARSHD .

Y=qa,+a, X, Fa, X, F+a;:X;+a,X,?+a; X,?
+tasX:ita; X X, Fas X 1 X5 +a X, X,

PEGE TR 50, A R LA R AR =, FOAH
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Table 3 Effect of mixed application of N,P,K on FE A PR A 7 AR e o R e e e

the schaftoside content of D. styracifolium

Group Schaftoside content (%) control group (%)
N, P, K, 0.16840.026 AB 112.0
N, P, K, 0.15040.012 ABC 100.0
N, P, K, 0.1164+0.018 CDEF 77.3
N, P;K; 0.10240.034 DEF 68.0
N; P, K, 0.12440.013 BCDE 82.7
N;P;K, 0.07540.005 F 50.0
N, P, K, 0.1754+0.024 A 116.7
N,P,K, 0.13640.015 ABCD 90.7
N,P, K, 0.08540.010 EF 56.7
N, P, K, 0.15040.005 ABC 100.0

KAGBGEL R 1, XA AL AR B E 47 K 5 Uk 73
g5 R Wi 2 0 g PS5 520 B B A — B iE

OB 8 o 240 2A g — A B B R — A de /M HAth
BUET-2 ok h e IE & . A 42.4~64.5 g » m*,
WM 49.5~59.0 g« m*, ¥ K 30.0~41.0 g + m”;°F
PIE N 54.2 g+ m” ,B5H 55.3 g m” BN 36.7 g+
m?, A A EAERAC AL AR 5.4N 2 5.5P ¢ 3.7K,

3 Wikb&®

3.0 AEMEBIMEERERERHRESTE

3.1.1 SRR RAETIRE AR KB R
FEU L U B B it B B A i A X A K B e ) K
SR I 2 P I R R R e T A R Rk v Y
A R A AR K KON B B v T IR R B AR L G AT

R4 TEHREAMARIRBERSNER

Table 4 The mathematic models and analyses results of N,P and K on D. styracifolium

3B b JE A
S H Project @ (E QPZ 012 i]‘, aP) ?2 KIP 15;{ ;I% ()pllmurrggfe'rlrilllf)ezr dosage
N P K
## Plant height 90.7 -29.7 -10.3 99.9 66.2 91.6 65.0 -68.3 -73.3  -132.9 64.5 57.5 41.0
H14% Groud diameter 6.1 -0.1 -2.3 -12.8 16.9 12.7 29.6 -15.7 -21.6 -12.0 55.5 59.0 39.0
Zj# 724 Medicinal yield 42.3 -19.4 -20.7 113.2 -13.5 18.9 -43.6 18.1 17.2 -49.2 29.5 68.5 46.5
A F = h Seed yield 18.7 -44.6 -30.6 19.8 68.8 43.7 -45.1 -65.7 -6.6 31.9 42.5 37.0 25.0
K FF Schaftoside 0.15 0.01 -0.13 -0.16 0.01 0.16 0.17 -0.09 0.05 -0.09 85.0 49.5 30.0

AE 2 P o B A e A YOG & RO & Wiz b
(4= BRI BE B0 RE AR S0 0 B AL RN i, A R N
BRAL R 3T BB S B B B AR AR P A 4 R ROR
FTE Ak b, AR R MR R A KR R RS
e (Pan,2004) , Hujit AL F18E AL 19 M A2 BH b K F 5
Jite 4 AL R 20 4 A5 i A G R A ISR S
5 THEIC , AT RE S A o U BEIR LA BT LR Y
21 A3 o T 3K 6 ) JoT S 24 O RE L 240 A ) o A
A3 5 2R A A 98 3 R I 5 3 Ay s R 2 /0
B E B Y A KRR E GR4kE,2006)

3.1.2 AR RBATRARR ST S5 A
FEH N P K il 77 o B, 1 B it 2808 R B it
JIEL %) ot = 7= i 43 S0 A5 B0 35 AN R AR = o7 3K U BH R
F 25 w77 i R B SR T R, A R
AR EROY f K. M N, PoK, N, Py K, N, Py K,
) ot 7 AT A 7 A T U0 I B HE R
HEW Ay 0 IE B AN B S 35 A 7 AR T SR A ] Y
FEHOVE T Al L g b 9 A R ST R TR R L DA 52 1)
B I K T B Rl —F T8 B B AIR T 45 50 38, e 4 3 30

it 7= > (X AR 38 %6, 2001) , fH = ) o A IR
N, P, K, [ FhF 7= s AUIKF N, P, K, (N, P K, . N, P,
Ko » 3 31 565 DU, 55 5 HE 20 A L, 9 R 7= A ™ %00 .
AT RE B R EUIE 5 0 BB B A it R B S A S T
RNy @IV 2. 4% o (AR WP e . 3 i [T
(Hu,1993) 48 I8 H 55 4 v e 7 32 [m) B fim oK &L NE
R Tl FH 2t 5 AT B3 0 S A B 6 A - &5 52 7 A= 1Y 18K
N (RS ,2012)
3.1.3 RABHF R G IETR 244~ 5 R
B A2 HE 25 04 T 9 00 B, 1 72 R 3k 3] 223.7 %0 B 77 4L
WA (P <C0.01), Xt HZG M= & Fh 7 7= &
B B i A B TN AN 4R AR S AT S
15 S 26 00 T iR B e A T R kB A
(48 75 o H BRI D e A 1 8 R 2R K R B
P BY B, AR 3 v e — O R A KA
) 4 A TG 9 AR AR T A O R
32 BB AN SREAMREFTEZMN
Jiti N2 BE A% A A1 245 R AR 90 A 2808 o3 B3R L AT i
A RS> TE G TP S AR B (BRI SR 201 D),
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FEARTF R AT IS T o R 2257,
Jit 220 JES R B i A NS L 07 B 3 S A A 2
AW 2 S ST R T E A G W, AR
FEC VR Sk AR S B A BT 7 A 1 R0 5, AR S
JES B 8% 1 AR A= K A R 1 % v AR 0 ) e AR T
F1 N HE— 25 R B 2R SR R (g 4
2013), BB & 2w dlh NP K, Ul B B A
B SO T A AR ) A R T RS
L H A NP K, NPy K, (N, P K, BB b1
R AR BT AL W LA B T A X ol e A
(2012) W BIFFE 25 B 260, 70 25 B4 A &8 43 i AR R i
R b IR T A U A it AR B8 A% 4 I 25 B A A0
oy i BT R AR — A 38 B it AR e AT i L
{18 Y0 B PN A 8 Xt 24 b 1) A 4550 43 R R R I AR O A
M.

L5 LR AR A R AR s T R v, A B TR
AE W 2 52 MR AR AR 19 AR AR DL R = B S M
e SR, FEARRR A F AN 4
B RERIE &N 42,4 ~64.5 g » m”, BN
49.5~59.0 g » m*, AN 30.0~41.0 g« m*;FEH R
H54.2 g m? BN 55.3 g+ m?L B K 36.7 g
m” AR R E A & R 5.4N = 5.5P ¢ 3.7K,
ARSI 5T 25 FEXE T 4 R AR B i AT B R B A Bl 24 4
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