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OB RMANE SR A A, B TR EENING Py KL 4 AR 550 25 T 2225 1K 7= 12
B BT A R TR EAF RN . G5HR W] N K. P IERIRIL % X

BT
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KA N EXT OB TT TSR e T A 2 IR 808, KOAEABAT — @ A0, FLAB 2RSS . S 4 P i 1 d R 2 M 3
&N, HUOEHE. 4 PR F P R R A . N> BB >SK>Ps S e A 3R M T 5. N>K> 2% >P,
SRAF A R G AT N 5.5~ 6.0 JTR/Mm?, AL EFE A N 339.5 ~ 384.7 kg/hm®, P,O5 161.2 ~ 195.7 kg/hm®, K,O 291.5
~344.0 kg/hm?®, =HMAEEL S : N P05 ¢ K,0=1:051:0.89.
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24) , BB EEH P26, BN A
UL 2 R 2E KA T D () B i, ek 2y
MK EE . PR AR e 1 R, HAEE
AR RAEDI AL T vk KIALIR, M2y RE T
LIFRE P26, IREVE AR, ARLELG, 245
M= TR RONE TR H RO T2 M i
2R A A 1D it L 25k I8 2 )y T (R 9 b AR . I
I, AT 2006—2007 FFIELL 2 4R 4 7 IEAS e
B AWV JTVE, WIS TN Py KJIERUR AR 35 B X 44
PR 5B PR B SEI o ABIFSTRI] 2007 AR5
SEO%, Wk RN 0, 0 I H 2 18 B > 900
keg/hm? fg A5 it FIEL i 7 RVR{ORE 4 15 0 6, 4 H i FEINL
P. KHEMEBRRCLL, k238 R AR i ™ i Ok B e A2
AR o

TR RBEEPIL, 294518, P Aoa iR

1 #MR57F%E

I T 2007 EAE BN P 200 m R R G
AT T8, FEPE UL pH 7.6, ALK
T 7.0 g/kg, HHE (ND 16.5 mg/kg, M (P,05)
22.5 mg/kg, WM (K,0) 74.5 mg/keg, HHH (S)
10.5 mg/kg, %M (B) 4.1 mg/kg, H%E (Zn) 2.5
mg/kg. FIAE ABCER .

KT 4 D12l e 4l A B,k 31 ANab e,
BEHLHEZ, /NMXHAR 20 m?e A3 MK 1.
R (5N 460 g/kg) 50% fEAEHuAS 3)tE, H A
FIARTIEAL . SEE I B RES (P,0s: 120 g/kg) FIKCI
(K50 600 g/kg) —RPEVERCAEHEA . B IR AE K
— AT, LIRS RS T AR, G
L FE, UK S5 ~6cm, ARIGIE N 4 7 29, HIA)E B
[ K H

F 1 REWARFKTLEREE

Table 1 Levels of factors and linear encoding

FEEA AR AKX i) LS
2 -1 0 1 2
% (X1) (JTk/hm®) 0.8 3.2 4.0 4.8 5.6 6.4
N (X,) (kg/hm?) 75 75 150 225 300 375
P,05 (X3) (kg/hm?) 50 50 100 150 200 250
K20 (X4) (kg/hm?) 75 75 150 225 300 375

OFIELETH : [H S FREFTHT IPNLIH  (Anhui-17) F1EFRHESH#HRITE (2009BADA6BO1) %),
EE R TG (1965—), Y, AN, Mt #0%, FENFEY RS S5 A . E-mail: zhoukejin@163.com
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7610 J1 25 NS AL BEBEA LA 5 4%, KH TPS-1
AUEHE A REAE 1102 00 B2 A7, I 15
5 MO ERESESH SO E PR AR
ARSI R NS S, WOk E G 2. H DPS
6.55 it o AR AT BCE HEAT A BN GE 43 A

2 GEREHHT
21 BESHEEMESRRYL

2110 JIRRME S REIE T SN
IS5 RAARFATHR 04T, 76 a=0.10 BEIKH]
BRABZDUG, @A T e EER e E R,
HUR TR R i) e 4 MR OF
FENES P B KB ) a4 f5 D7/ (R 2D S
SRR, A RNAREAL Y IR W2 KT G R (T 28T
WA 3D, RAURIZR ) F A5 BR AR AR R LA AN R IE
WEKF.

xR 2 ANTEREAFREREF M8

Table 2 Regression equations and F test of four factors

T EYEfER Wy TR SR B:

FEh Y, =1091.0 +57.1X; + 103.0X5 + 25.0X3 + 50.3X4 + 27.1X1 X3 - 72.5X12- 63.3X,% - 49.5X 3% - 1) F=1008" F=207
36.9X,2

BARRTTAERL Y2 =329.4+ 10.0X, +32.7X, + 113X, + 13.0X, X5 + 17X, X5 - 23.5X,2- 27.5X,%- 19.5X57- 17.5X,2  (2) F=4.94" Fi=1.96"

e Y3=021+0.02X, - 0.016X,2- 0.019X,2- 0.014X5%- 0.012 X4? 3) F=428"  F;i=0897""

BWOCETAE  Y,=11.86+0.62X; + 1.12X, + 0.27X3 + 0.55X,4 + 0.29X, X5 - 0.79X,%- 0.69X5%- 0.54X52- 0.40X4>  (4) F=10.09" F;=2.05"

E: O NS, *,#* RO AEZE, p<0.05 KR, p<0.01 KT ; @RIHATTIEMZEIENR:: Foos (14,16)=2.44, Fo0(14,16) =3.62;

ORIUKI: Figos (10.6) =4.06, Figo(10.6)=7.87,

xR 3 FEAESWR

Table 3  Variance analysis of yield

AR SR Sl df MS F i P fH
X, 130 824.7 1 130 824.7 25.6529 0.000 1
X2 425 660.2 1 425 660.2 83.466 1 0.000 1
X3 24 972.87 1 24 972.87 4.896 8 0.041 8
X4 101 398 1 101 398 19.882 8 0.000 4
X, 251291.5 1 251291.5 49.274 8 0.000 1
X5? 191 283.5 1 191 283.5 37.508 1 0.000 1
X3? 117 188.8 1 117 188.8 22979 1 0.000 2
X4? 65 061.99 1 65 061.99 12.757 8 0.002 6

X1 X, 19 574.1 1 19 574.1 3.8382 0.067 8
CIPE} 719 551.1 14 51396.51 F2=10.078 0.000 1
Tl 81 596.75 16 5099.797

KA 63278.75 10 6327.875 F1=2.073 0.093 5
%7 18318 6 3053

A 801 147.9 30

2 T ENLNE ARG, PR b Sibks
HEAL, 3L byl K/NAT B AR R X 0] AR AR
SEMARESE o ARV P A S HR N2 B E L. N
P MK JEAERZR LR A RI20 s SRRITAE RS2 Pk o 1
N MK =FAZRZEEHIZ, P ALK foede
(N 252 N AR Z, oAt D8 3R 105 i 45
HIE S RS ve v ilb e v E S AL PNAN TGS IPSE
N># R >K>Ps 4 FRRTT AR RO 2 5 RS K

NP . N>K>HE>P. gt i, N OB
HlzE A AR PR E R, O PRI
P AT KAEXT = AR N o A R A
FAL T BN E IR R L —, FEANTUH, EhT RN
KA FZ AT R, AT A B SRS,
AR, $REDEE R, MR R

2.1.2 RRNZEMNAN KR JeH R R
TR AR I ReAE PR YEAC BE,  BIURE A 3 A4
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JE AT 5 e oA A U NS 245 R A AL 1K) SO 3 R IR 581

FASE [ EAE 0 KV, G 2] 4 20 D5 2w fe

(R4 FgNE (K 1. 2).

x4 NBEBEFHEFARE
Table 4 Equations of yield effect of four groups of different single factor

i H RN TR
g Y1 =1091.0 +57.1X, - 72.5X,%; y2=1091.0 + 103.0X; - 63.3X,%; y3=1091.0 + 25.0X3 - 49.5X3%; y4=1091.0 + 50.3X4 - 36.9X,’
CR/SIR % Y1=329.4+10.0X, - 23.5X,%; y2=329.4+ 327X, - 27.5X,%; y3=329.4 - 19.5X5%; y4=329.4+ 11.3X, - 17.5X,°
T = Y1=021-0.016X,% y,=021+0.02X5 - 0.019X,%; y3=0.21-0.014X5% y,;=0.21-0.012 X,2
Wb aHR Y1 =11.86 + 0.62X, - 0.79X, % y,=11.86+ 1.12X5 - 0.69X,%; y3=11.86 + 0.27X; - 0.54X57%; y4=11.86 + 0.55X, - 0.40X,°
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Fig. 1 Curves of yield effect
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P, A it I R T 2 B R T R 4 it R AR
fer=i, B PETE 0 KP4k, JLABEFEBTE 1 KF
FrEIR B KA. B G R e LR
ESQIR

M 2 ATRLE Y, S ERINL Py K XK T
HOE RN B B IR L R, A
TR B N Py KR ol S T A o Pk
TEACHL, AR it N ek 22 B8 e A 2 I 1 BRI
B N ELE 1 KP4k, AR ZRI1E 0 AKPak 2 5 KA
Teoe i AR R s 2 — 5.
2.1.3 WHHNHHT WP EANGOE AR
P, HATX XA BANIR B 25K, S %
AN R RPMIFIEEAEEX Xy« X X5 P
ACEL RN S s T R T B A T A % DR 3R 1 AS A
NSRS TN

X (Y AEERE (Yo« KX, X,lE
SEAE 0 K, ARNFGEA R (D) F (4) {E133]

2 BRRFFIEEIRY fh

Fig.2 Curves of No. of flowers effect

X XA HAERII 7O/, Bk Lol o«

Y, =1 091.0 + 57.1X; + 103.0X, + 27.1X;X; -
72.5%,% - 63.3X,°

Ys=11.86 + 0.62X; + 1.12X, + 0.29X, X, - 0.79X,2-
0.69X,°

FEX i Ko AN FEACHEARNTT R, WIS BAERY.
Kl 3 AIE 4. & 3 RUIHAZ HAEREZ A LX 0 1
v e BT A T I D N T T DY D SV S SRS
HmiAgtk, Fe A X ACE TR E T T e %% A
MENTIILE 1 KT I 7= i d i o 196 BRI AR 5
HARL (E4)

2.2 RArFEMRAAEHENRERZEERR
M FREAT LA Y, R 3 R LRI G) 44 46 s
HOG G R R AR 1) A5 B AR Rty [
W, BOUDKA 1IN, £F 123 N7 sl 348, A b
6 H 7= 48> 900 kg/hm? f A i) 25 FE At AR X () 0 3% 5
SEREH]: PR >900 kg/hm® AL TT & 5.5
~6.0 Ji¥k/hm?, N 339.5 ~384.7 kg/hm?, P,0s5 161.2 ~
195.7 kg/hm?, K,0 291.5 ~ 344.0 kg/hm*; 3 JCEME
FEECLE A N D P,Os D KO =11:0.51:0.89, M EiATy
SR, USRS S A 3 MRS PO L,
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Fig. 3 Interaction effects of density (X;) and nitrogen (X;) on
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Fig. 4 Interaction effects of density (X;) and nitrogen (X,)

yield on net photosynthetic rate
® 5 TES3MERBRILKEHEERRE
Table 5 Optimal recommendation of density and fertilizers
H AR K 7748 >900 kg/hm?
X X, X3 Xs
EL LIES KL LIES EL i EL B
2 0 0 0 0 1 0.008 1 0 0
1 13 0.1057 4 0.0325 29 0.2358 19 0.154 5
0 45 0.3659 37 0.300 8 41 0.3333 36 0.2927
1 45 0.3659 48 0.390 2 38 0.308 9 41 0.3333
2 20 0.162 6 34 0.276 4 14 0.113 8 27 0.219 5
T 123 1 123 1 123 1 123 1
X 0.585 0911 0.285 0.618
Sx 0.08 0.075 0.088 0.089
95% ‘EAFIX[H] 0.429 ~ 0.741 0.763 ~ 1.058 0.112 ~0.457 0.443 ~0.793
KA 5.5~6.0 J7Fk/hm’ N 339.5 ~ 384.7 kg/hm’ P,05 161.2 ~ 195.7 kg/hm® K,0 291.5 ~ 344.0 kg/hm®

150 kg/hm?®, K,0 300 kg/hm®, K77 HEN 1 1558
kg/hm®, JeH 2R W SR m ), X% 12.56 pmol
CO,/(m*s).

3 g

(1) B4 S BRI, AR B8 AE m
NEK I AE T, R B i = s R Y
1 091.0 + 57.1X; + 103.0X, + 25.0X; + 50.3X, +
27.1X X5 - 72.5X1% - 63.3X,7 - 49.5X5% - 36.9X,%, it
XN R BB, U497 0 P RN I RN, 3R
HH SR 2 4G e ) BRI 7o NORE, LU0 B RE A K
AE, T N RS 3 I AR RO 2, I A e

P R AR -

(2) i AR . R T A AR 5 >900
keg/hm® I, B 8E R 3 Fft JERF ) Jee I X 1) g Pk 2 15 5.5
~6.0 Jikk/hm?, N 339.5 ~384.7 kg/hm?, P,0s5 161.2 ~
195.7 kg/hm?, K,0 291.5 ~ 344.0 kg/hm*, N. P. K[
SFRCLE N D P,Os D K,0 = 1051 :0.89, K154
KRGS : %% 5.6 JH/mm’, N 300
kg/hm?, P,O5 150 kg/hm?, K,0 300 kg/hm?, i K775
4 1 155.8 kg/hm?,

(3) FBRIFALBOR 2 R T R &
RTINSl e N>K>#E>P. 57581
ZE S KNERR VR T LEAOR, i 2 L5 . A,

HFOLEEZE Po (umol/(m?s))
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Effects of Nitrogen, Phosphorus, Potassium and Density on Yield and
Photosynthetic Efficiency of Chrysanthemum morifolium Ramat.

ZHOU Ke-jin', ZHANG Li-gan’, ZHANG Jun-xia®, MA Cheng-ze’
(1 College of Agriculture, Anhui Agricultural University, Hefei 230036, China; 2 College of Resources and Environment, Anhui Agricultural

University, Hefei 230036, China; 3 Bozhou Agricultural Technology Promotion Center, Bozhou, Anhui 236000, China)

Abstract: Based on the universal rotary composition designing method of 4 factors and 5 levels, the effects of applications of nitrogen,
phosphate, potassium and density on the yield and number of flowers and net photosynthetic rate (Pn) of herb chrysanthemum were studied. The
results indicated that N, K, P applications and the density affected the yield and Pn significantly. N positively affected significantly on No. of flowers
per plant and the weight of single flower, and K also had a little affect, but other factors showed weak effects. In terms of effect on yield, the order
was of N>density>K>P; while in terms of effect on Pn, the order was N >K>density>P. The reasonable yield can be obtained when the application
rates of N, P,O5 and K,O ranged within 339.5 - 384.7 kg/hm?, 161.2 - 195.7 kg/hm? and K,0 291.5 - 344.0 kg/hm’, respectively, while the density
ranged within (5.5 ~ 6.0)x10* plants/hm®. The reasonable proportion of N, P,Os, K,O in formulated fertilization should be 1:0.51:0.89.

Key words: Density, Fertilizer, Chrysanthemum morifolium Ramat.,Yield, Net photosynthetic rate
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