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RET 2010—2011 FAEAIERABE KEE
frFERE A R N T CRIE—3), ST EED N
EX., RBHBIR S30 m;FEHBRE 13C~15C; R
BEHLBESEEALRAIELEE ELTH,
XL FEO~20em FARA K- LREVEZE
7.03 g/kg, 8 0.76 g/kg, £8% 128.91 mg/kg, £ 5
10.06 mg/kg, W % & 54.07 mg/kg, B % % 2. 48
mg/kg, B 316.64 mg/kg.

1.2 RBHE

FKHE=ZHEZKD- mHEKEIT,& 10 M4
B ERERE,PEEH2nx3m=6m’,HHIK4H
H), ARt SuARELELE 1(H4 X, R
ENXKREPXRKK)

HEF RS BAENIRE (A N=46.4%) , BIEN
BB ME (P00, =46%), L N H B H (K0
51%), MR E FIEESREMAIERNEL—K
A, BARFBEAEA 23 (EEEHA , HAEB LK
Ao ISR BB RN R R AT P T, MR R I
TRV A 1 £ T B BH B RS et AT BRBE R 27 em % 20
em,3 A3 ABK,4 8 23Hd,5H 16 BEW.6

EEBEMN: FHLO984—), &, I ABA EiR+, EENEH MY AN A PR . E-mail: wangzhanhong]25 @ sina. com.
« BIRIER KEKHE(1960—), 5, B-L 49 M, E-mail: zhangxyj @ nwsuaf . edu. cno



144

T2 KR 5

ERNES

A2 AT ERR, HMEEEE SR KHEE
o T A ‘
1.3 MEMBRAZE

011 FE3A AR, MEBRELE TE,HR
FREE),HFITARATTE., BHBRETEH

A EHS RN RAZL R IR E R,
BN -mRmEeaxlemEema R/ RALS
FE gk, EERE,FEE - REMLAKE
BHAMERRESEHTR,

%1 NPKZARZXKD-EHNEBRRHATR
Table 1  Optimal design of N, P and K at three-factor D — saturation

Ji¥::| K F % {H Code HifiE & Fertilizing amount { kg/hm®)
Treatment X X, X N P,0; K;0
1 -1 -1 -1 0 0 0
2 1 -1 -1 225 0 0
3 -1 1 -1 0 25 0
4 -1 -1 1 0 o 150
5 -1 0.1925 0.1925 0 134.1 89.4
6 0.1925 -1 0.1925 134.1 0 89.4
7 0.1925 0.1925 -1 134.1 134.1 0
8 -0.2912 1 1 79.41 225 150
9 1 -0.2912 1 225 79.41 150
10 1 1 -0.2912 225 25 53.16
1.4 WESH BARE. FREELAENEFEEHSRNER

% A3 SPSS17. 0 # 17 4 #7, EXCEL #1 MAT-
LAB7.0 fEH,

2 HRSaH

WSR2
BB PR AL IE X B B AR KRR (BT R
EH TE) R REZERIREIRENZHERA
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Table 2 The result of objective function on N,
P and K fertilizer experiment

@ Ffi E2 | ‘ . :?3;5’:? .
Treatment Yield Polysaccharide f
(kg/hm?) (%) (%)
1 2618.41108.23 8.219 + 0.084 0.127 +0.0008
2 3509.01 + 202.92 7.385+0.076 0.244 + 0.0005
3 3412.51+113.35  7.373+0.067 0.223+0.009
4 2597.28+107.19 8.333+0.132 0.314 £ 0.0049
5 . 4009.39:161.04 7.828+0.214 0.292 £ 0.0046
6 3339.71+210.12 8.641+0.139 0.228 £+ 0.0019
7 3916.09 + 87.09 7.592+0.125 0.283 £ 0.0024
8 4417.03+ 78.57 7.668 +0.232 0.308 + 0.0015
9 3557.56+ 130.13 8.208+0.118 0.259 +0.0012
10 3492.04 + 163.77 9.49+0.354 0.229 +0.0007
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2.2 REFERNER
BIEXRER B RFERGAEEFHER
E=8 5 N(X,) P(X,) K(Xy) 825 55 B o 40 -
Y = 4148.585 + 21.825X, + 383.579X, + 104.589X,
- 280.392X,% ~ 430.109X,% - 146.38X;® -
273.644X, X, — 145.016X, X; + 264.986 X, X,
BFEMTF = 31.29 > Fy(9,20) = 3.46,
BERBEKT, RASBRESRY, ATHEELE
=RR - TOEIE AP a4 A R4k F
EESEHRIFEFOHIRX HEEEIARE, HTR
HREHS,FEZER N ET R AERYE
B, Bt , R AR S R o T IR RPN FR
IHE N(X,) P(X,) K(X,) BEFBBELN
HE A 3904, = 1.895.4, = 2.928.4, =
2.518. b Al |, B B A E X AR B A Y
PEYE A R/MK Y BEIE > EHE > ®AE,
2.3 BESBUNEY _
REAERSER, ELRFENBAEELZHES
N(X,) P(Xp) K(X3) B4 5 500 el B0R -
Y = 8.257 + 0.336X, + 0.112X; + 0.0448X.? +
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0.394X,% - 0.644X,> + 0.561X, X, +
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BREEWEDOXR AT BAIERURE, XA
WS EXNE TR

HHE N(X) POX,) K(X,) M EHE& 858
AL G544, = 1.9285.4, = 1.8505.4; =
2.66. BT A, B B HEN AN EHSRIERX
MK R AR > BAE > BEAE, H g E M A
B, B 67 AR A IE U .
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Fig.1 Curve of single-factor effect on yield and polysaccharide
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hm’s N.P,05.K,0 B E B K:1:0.45~0.81:
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kg/hn ,P,05 121.39 ~ 157.16 kg/hm’, K,0 61.06 ~
92.63 kg/he’, HEEH S 8% ~9.5% %4 T . &
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Study on the optimization models of nitrogen, phosphorus and potassium
application for Polygonatum . sibiricum Red. production in Yangling

WANG Zhan-hong', WANG Jin', ZHU Wu-feng', JIANG Hus?,
ZHANG Xiao-yan*, ZHANG Yue-jin!"
(1. College of Life Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Agronomy , Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The effect functions of fertilizing amount of nitrogen, phosphorus and potassium on rhizoma yield and
polysaccharide content of Polygonatum. sibiricum Red. were established by the D-saturation optimal design with three
factors. The results showed that the effect of nitrogen, phosphorus and potassinm on yield improvement was phosphorus >
potassium > nitrogen and that on polysaccharide content was potassiur;n > nitrogen > phosphorus, and the effect of phos-
phorus on polysaccharide content was negative, while the effect of nitrogen and potassium were positive. When the target
yield was 3 500 ~ 4 500 kg/hn’, the optimum fertilizing amount was 89.74 ~ 136.18 kg/hm’ for N, 121.39 ~ 157.16
kg/hm’ for P05, and 61.06 ~92.63 kg/hm’ K,0 with 95% confidence interval . When the polysaccharide content was
during 8% ~9.5% , the optimum fertilizing amount was N 103.91 ~ 153.65 kg/hm’, P,05 69.5 ~ 124.27 kg/hn’,
and K,0 68. 16 ~ 95.36 kg/hm’ with 95% confidence interval . The optimum fertilizing amount for high yield, high effi-
ciency and high quality in Polygonatum. sibiricum Red. production was 103.91 ~ 136.18 kg/hm® for N, 121.39 ~
124.27 kg/hn?’ for P,05, and 68.16 ~ 92.63 kg/hm’ for K,0. The best ratio of N; P,05: K,0 was 1:0.89 ~0.91:0.5
~0.68.

Keywords: Polygonatum . sibiricum Red.; optimization of fertilization; yield; polysaccharide; effect function



