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Bt AT B afe C B 56 A Akt R E 4T AR . TURAREERANY

o AT T S RATH AR IR AR B

LR AT AREHGER T =15 g/ ek

LB THREREHR T REIEG T BA A TRV 2.5 g/preg B, B8 % 44 A
A 7.5 g/, TR BAREBIRKM, MAEREE 12.5 g/ ReIHFERT, BB 54k C af it
%% BaWABHLT A4, B CHxE A ‘Manissa’ i) K EK R R fE,BHRZ,

KR A BRI ; TR YA R R Mt

FESES:Q949.7178  THKFRIRAL: A

B & (Lilium spp.) & B & # (Liliaceae) H & &
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THAW IS R R BRI A A B R
43T i 5% SR P K BB A T R s A8 AT Tt AR
7 R IGE R TCR XA A A K AL & 5 R 2, 53X
BHRA NG AE R EE T —ENESFI/ER.
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P ixiEe 2 s T R R T2 2 IEAH A
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BEREMEL, R AR REERAS, HEE
B IR AR AR #E O AERE, Uk 2D B A K AERHR %%, $2

F— BN EWH987), %, ML &, RS @A
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REMEE AEZH 962, 5 4+, 348, A L5 @ A5~ ki
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HEEWH: S AAARRLEZLHRKZFRFHFAB (SR
[2009167 %),
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[=R2IE AT
1 #MRS5F*
L1 REeAk

BRI TTE R D OT & H 4 5 fl Manissa’
B —ACFhER, B2 N 18~20 cm, HFRA#E O R+
(Base Substrate, A GIEE FF LR MR BR A,
Pxt : BERA=3+ 1,8 28 cmX28 cm MEERLTE
TR AR 3 SRR, 3 100 £, FEHLEES .
Li-6400 J&-& M 24X, LI-COR AR 47,
L2 RErk

R T 2012 4 10 A 15 HEET RET M ek
W TR T, IRIEE SN ERKZE TN H
43R 3 B AT A AL BE . SE T Ry AR AR & 2R, A FhER 2
MBI AR B, Bt R R8T ; S5 8 R ik A K
R E W B Tbm it A ik IF ] WLAETE R ok s S8 T Sk 1k
iR, R 9 MAEFEA (R D, DLARHEAE X 1R
(CK), 43 10 75, i AB BEFRAGRA#H DL
ZZE A, ARA S CRASTAIZ . 3 I
W FH B A E A SRR E R 1 : 2 ¢ 3 HLpIsTiti.
1.3 HHWE
L3.1 FEHEAEEMAFTEHNE ER10AF5E
BHEIAE N (0=30) , R BFE. FEAA 3 Wit
RESERE 1 FJE F B4 9:00 BEALLEEAE > 4b 2 20 FI s R
HAEMRAS 6 K, BUN 1678, I i N B TR M B
THU T BT KER W AEEE Kot B e LA P st 24
B, AR FRIEHREHICRTE, SR BCFE.
L3.2 Jempph&kiliE EAA 3 KERERE 1
JABEEERE R B4 9:30 FF4G, A Li-6400 YA %2 (U AE Wi
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Table 1 Design of every nutritional combination
e fid 77 ¢ & Formulation setting PR b it A
JE:G) 1] m3# Total fertilizer amount
Treatment
Stage | Stage [ Stage I per plant/g
CK 0
Al x£15%5 #HELX1E5 KL 125 2.5
As x£15%5 #HELX1E5 KL 125 7.5
As kx£15%5 ®HEL1E EBL125 12.5
B x££ 155 HEE85 HKExX125 2.5
By x££ 155 HEE85 HKExX125 7.5
Bg £x£15%5 HEL£8E5 AEE125 12.5
RE TR TR
G TR B _AE BER_AW 2.5
TRk R R
RE TR TR
G TR B _AE BER_AW 7.5
TRk TR B TRk
R#E i TR
& B ER 4R BRER A BRRR AP 12.5
TRk R R

W EEL 158 N:P: K=9: 45+ 15,Mg /5 0. 10% , i T2 15 0. 0888% ;76
Z£185 N:P: K=20:20:20,Mg50.05%,METE L 0.0888% ;b £% 85
N:P:K=20:10+ 20,Mg ffj 0. 1506 SEIEHK 5 0.2122%6; £ £ 125 N: P: K=
15 ¢ 10 & 30,Mg 5 0. 05% BT 5 0. 0888%;C1 N: P: K=19:0: 22.Cat Mg *
S=0:4.04:12.69,C; N: P: K=13:17:35,C3 N: P: K=13: 17 ¢ 35.

Note: Hua Duoduo No.15 N : P : K=9 : 45 : 15, Mg 0.10%, trace element
0. 0888% ; Hua Duoduo No.1 N ¢t P+ K=20 ¢ 20 : 20, Mg 0.05%, trace element
0. 0888% ; Hua Duoduo No.8 N : P+ K=20 : 10 : 20, Mg 0.15%, trace element
0. 2122% ; Hua Duoduo No.12 N : P+ K=15 : 10 : 30, Mg 0. 05%, trace element
0.0888%;Cit N: P: K=19:0:22.Ca: Mg: S=0:4.04 : 12.69,C, N: P: K=
13:17:35,C3 N: P+ K=13:17 ¢ 35.

3 500 ;,Lmol/s,if(" 10 M REER FF (0.20.50,100.200,500.,
1 000,1 500,1 800,2 000 prmol « m™2 « s71) , M| E K- 4b R
iR LA E R (P) VRAL R B (Gs) | CO, HREE
(COFEAVEFME AR, A A BB R TE R —F AL
AERFEAR—FH 3 B E , 25 R BCEYE.
1.3.3 MBESEMNE ZEBEE3WHELZEN1AE
J&F B 9:00 435I BE DL 56 B A AL 2E 2 Fxed BREH 11 6
PRAE AR F IRl — AL AR K — B0 6 B J g it 4%
EOREERBCFHE. R SENERHANER
L4 BHES

RIS B HE S F Excel, SPSS. Photosyn Assistant I
Sigma Plot #AF#1T 58115047
2 BREHW
2.1 A[FALFEXTE A ‘Manissa’ B KX TR & &M
=AU

ME 1A LLE B, ARKEAREFHAGNE A
‘Manissa’ {635 M ORA B ZE R BB B AR R
B JES , AL BB B A TR

ME 2 v RLEH, 5 CK ML MEAEX 6 TER A
). CKEABKTHERMALATE, XTFR—E%F
HAERFMEEAKTE, A HLETERSL EFE TRENE

POA<A<ALA HALA HEBREER.HA S
A, A BEZES;B.C A RII/NE FHEH LT
L0 B,<B, <B,,C,<C, <G, ,fH C H7E FFHia#rh ik
FEEREK,BHC 5C.C RAREER LA B,
B,.B, HEREESR. RARMBICES 3 KFT,C4A
X E A ‘Manissa” (IFE e B2, MZESS 2 7K B At
BIENT A AT TYHEBHREMACKRS, B BHEK
. MA—KFRARFRERAEGHKE ES 1.2 KFETF,
FHWETEHILEEZR HF 500 A <B <G,
C,<B, <A ;{HEFMALESE 3 7J(S'|Z‘F YA <lB, <Gy, Ay
5C £2558%., XYW B.CALESHENIBN TXNEE
‘Manissa’ {167 T4 i B8 FRAE FH AR X 8 46K K T #é) it )
BEFBE, M AHERMMERNE 2 KFEREH,

OCK
BA
@B
uC

Number of flower buds/4>
O = N W e W &

0 1 2 3
it F & 7KF- The level of application amount

Bl AEAKERAFAEFREEGHEHS Manissa’ BH AW
Fig. 1 Effects of different nutritional combination under

different level of fertilization on the number of flower buds
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Jifti i 57K °F- The level of application amount

B2 AEKFEREEFREAEXIE S Manissa’ £
FERIRMm
Fig. 2 Effects of different nutritional combination under

different level of fertilization on the dry weight of flower buds

iR TEEE, CK [EHH B FHE& b,
XESHETEN T Z0—2E 2. NE 3T LUE
X TR —E IR & ARG RKF, AB 4 3 /K
Wi REER, A BI2IE EFETREE,B A5/
R T REE X BT S B Ay <A, <A, \B,<<B,<{By;1fii C
HE FFHEFCICG<CG<CL,HG 5C ZREBE. N
[FA—HA AR E , B AB.CHZES 1.3 K FFHE
BEZS, REMNF TERA AR, C <A <B A<
B,<G,,M#% 2 KFF  AHMMEE 2R BE.H
B<C <A, KU AHTES 2 /KFirt 7Ty 5 RERT]
KB IEAE, T B.C A ZEA G E KT THEZERY
RN ABSE 3 DIKFAEXS 1.2 K P2 R B,
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it F & 7KF- The level of application amount

B3 ARKEFRREFHASITEHS ‘Manissa’ itk
FEHFME

Fig. 3 Effects of different nutritional combination under

different level of fertilization on the dry weight of leaves
2.2 RIRALBEXT A Manissa’ S8 45 HORZ IR

JEHFE (LSP) S T A5 9 F) I R i BB ), HUE
7S G O AR A0 X AR ' P8 O e AR 5 Y M2 1 (LCP)
BT AP RO AR S AR OB R AE A5 I
FEAR 2 A A9 Y638 , BIF A LSP FIIE LCP, X Y6 3R 55 138
NP %8 5 5 T AR LSP A& LCP, X % R A 3 B 1 3%
g5, Bl 4.5 AT, XRG4 CK {E B 8 B fik LSP Al
By LCP 8, AP FR 85 f) 85 0 e e 553 5 BT LA E Xof
B A ‘Manissa” Y63 N A B & m, H & LSP AlK
LCP H FERMFEAHA C, B, , S AL B4 C; By X
TGRS R 5 1.2 K550 T M2 AL BEXS SEHE
RMERERS RS (6 A LHTESE 2 KPS S PR, R T
A HRBRAAECE RN EREIL R 7.5 ¢/ Bk,
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it} 27K 1+ The level of application amount

JEHUALE LSP/umol CO,m™s!

B4 ARAKEFRRAEFHAEIHSE Manissa’
FE AN R BIR0
Fig. 4 Effects of different nutritional combination under

different level of fertilization on the LSP

BREEE H A (Amax) [ B T HEYIYE A BB J1 158
55, Amax [HBR, 68 RS8R, B C,.B, BB & T
HELAR, RIW TEROGEERRES, LH & T CK
I 1 KPR E 6), RUETHRAQYIERN
ST OLE TR HBCE, RINE K AQY E T HEY
FIFRSSERIRE 1858, = AQY HAE FHES 2.3 KF 1
HALIRE D, RAMALE=T7. 5 g/ bRET, N EEFH B
HE5R . —MBOR UL, W I AR (Rday) B R ERFE ) T-9
JR AR B T R R R R, RS A F T R
BB YRIEFERZ . TR AR E SR A
AR IR KT B P R 58 4% ) 788 A s 3 5 T ) o AR A s
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Jiti JH #:7KF- The level of application amount

5 AEKEREEFEESTEE Manissa’
FAME BRI
Fig. 5 Effects of different nutritional combination under

different level of fertilization on the LCP
FEA—F(E] 2.3.8) , Xof R ) I35 P 2 o 3 e i, 265 1 7K
MEHKRZ,C, 5 By HYRENEI R AR A5, UL T CK i)
TYmERERD,C 5B, W&, A AP T
5 2 KPP RIEEIIR X 5 T YR RIRG R oA
—3, U T MERE XY G AR A FIVER

5, 18 ~ CK
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Jifti i 57K °F- The level of application amount

6 AEKEREEFELEESIESE Manissa’
RRELEGERMFIN
Fig. 6 Effects of different nutritional combination under
different level of fertilization on the Amax
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it F & 7KF- The level of application amount
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<
S

7 AEAKEFRFDEFEESIESE ‘Manissa’
R ETFEERRM
Fig. 7 Effects of different nutritional combination under
different level of fertilization on the AQY

2.3 ARFRALFEXTE A ‘Manissa’ 4% K & & K5 1R
MERIEARIENEILEGR, BEES50A1F
P GRERINC A& 8 LS AR, SR 2 ATLIE
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B8 AEAKEARAFAEFAEGHESE Manissa’
P % 35 2R 4 R Tl
Fig. 8 Effects of different nutritional combination under

different level of fertilization on the Rday

4 B.C ik a 4R, By B,<B,<B, .C,<C,<C, .5
1KF55 2.3 KFEBHE BEER., XA B.CH,
5% 2.3 KFAHHLLES 1 K7, BMEMEAL & 2.5 ¢/ B &
MR R R BB B E R A 3 K 12.5 g/ BRI
AR R R BB N R ORE; A A 2 KT
7.5 g/ BRIHEAC B B 2 2K 8 Bk B AE , BT DAFEAR
Jit 2 7 v ot e ) A OO R LB R e 2D . AR — i AT K
TRE MRS 1 KT, E AR B<C <A,
C5A.B HYELEREESR.HA B BEBEER;
23K FF . MHEENE B <C<A, A<C<B,,=
HZBBY LB EESR,

XFIRER a S8, BRBRAHEY B 4F, XRS5 H
EAMHANE BEZER AMEE a & CK<B,, 1]
WHEREX T4 K o FREAIERN. M FR—-EHR4A
B HIARRAKTE & ERKNF A <A <A, B <B,<B,.
C<G<C,MERE a S ENZ I S35 /N s
R H L TESE 2 KT B 35 2 B B R EL, {ELAH T 22 [|) &R
WHBEZER RASHTESE 2 KV 7.5 g/ #RHiIL &
KUHTEAMNTFHRE a ARG ER—HKFET,
B <C <A, .B,.<C <A, B <G <A , FHZ IR EH
RS AEMERESMN, ERAE AXIHGE a
R AR F B L 7 & A B KO R R R
H,CHARZ,BAFKND, FIUEFRASG AEAF T
GE a EMR.

XFFIRER b A&, 5 IRER/DN, A BH B, B,
SHEeAMAYEREEER. ER—EFRHA AR
SEFEAKE LR R b R A <A<ALA 5 A,
A FREER A 5A RITLEEESR;LBYH B.CA
feRa AR, IR S R B BN A—BGE B <B <
B, .C,<CG<G,B1KFE5E 23K FAEREES. N
[ — PR AR E ARMEALE 1 KT .iH5E Db
R B<C<A,C 5 A .B H¥EEEER.HA,
B HAERBEEZRF;2.3KFTF,B<C<CAA<GL
B, 3z R¥ LR EER. WIERNALE S R b B
HREXFRETGZELBRZEE—B MX B/ R
IMGEE b HHEREBENHEES T, ZEHHEXR

¥k 0.993, RILH T 1 B EEAK,

MR a/b B LU (E B B % W E Y 86 a3
RO ONFR 2.3 ATLAE H, MK o/b B LU H 5 it 4%
R bEEMMHGR BB ERBE TS, AR
0. 997 3T A AL B ) 2 T LA, L 5K b
HREMGRLBEABE MR, BEERT
2—BOA PR EAC AR X T & Manissa” A5 4158 4
— B T A 1S B R AER S5

xR 2 TELEINEA Manissa’ HRESEHNFME

Table 2 Effects of different treatment on the chlorophyll content

HgEa TR MREbLER UE=5 P58

o i WK a/b

Chlorophyll a Chlorophyll b Total chlorophyll
Treatment Chlorophyll a/b

content/mg + g~ ! content/mg e+ g~ ! content/mg s g~ !

CK 0. 8881740. 0697 ¢ 0.4418740.0786 d 1. 3299+0. 1483 e 2.047570. 2055 a

Ay 1.007640. 0102 ab 0.6154+0.0357 b 1. 623040. 0459 bc 1. 6425+40. 0795 b

Az 1.021240.0015 a 0. 795440. 0170 a 1. 8166+0. 0185 a 1. 28554-0. 0255 c

Az 1.018540. 0026 ab 0. 7744+0.0524 a 1.792940. 0550 ab 1.3215+0. 0855 ¢

By 0. 9404740. 0072 be 0. 4683=40. 0061 cd 1. 408740. 0133 de 2.0085+0. 0105 a

By 1.0180+0. 0009 ab 0. 7753+0. 0062 a 1. 793340. 0072 ab 1. 3140=0. 0090 c

B;  1.0151740.0020 ab 0.8923-£0.0018 a 1.9074+0.0002 a 1.138540.0045 ¢
C1 0.9962=0. 0067 ab 0. 5852=0. 0005 be 1. 5815=-0. 0071 cd 1.7025-£0. 0105 b
C; 1.021170.0024 a 0.7823=0.0513 a 1.8033=£0. 0489 ab 1.311040.0900 ¢
Cs  1.018070.0011 ab 0.8269-0.0256 a 1.8449+0.0245 a 1. 2330+0. 0552 ¢
& :AB.CERRRFAERAE TH 1.2.3 FRMARKARRFRKYF

Note: A, B, C, different nutritional combination; subscript 1,2, 3, different level of

fertilization.

MFEIFLIEH, HEE a FERAMHGEED SEK
MR ERERBENIEHR, 52K o/b 2H 8 E
FISRARSE . BRI AR B 43 45 SR 2 — B0, (IRt I
2.5 g/ MR T BEER, MR FMERTREHZER
BEEMMEBEFRAS A TE 2 KF 7.5 g/ bR, 4%
£ a kB T — MaFE, EA TR a A8,

£33 MHEESASENHEXESIHT

Table 3 Correlation analysis of different factors of chlorophyll

SE MR a AR MR bR =S F5874
It‘ Chlorophyll Chlorophyll Total chlorophyll
m
< a content b content content
b
"HRK b AR 0. 857 * * 1
Chlorophyll b content
UE=5 P58
. * % . * % 1
Total chlorophyll content 0-912 0- 993
i b
TR o/ —0.884% * —0. 997 * —0. 997 *

Chlorophyll a/b

L R BEHEMR(P<0. 0D, FH.
Note: * * difference was extremely significant( P<C0. 01). The same below.

2.4 ZABPRIBIEIHEE R R AT

MEAFUEH Y TR EENHR SRR
T bt 58 AR (Reay) 0 A S 25 PR S, T o 37 19
Yot R SRR B R R R DA SRR T FEE
PIRR . K 5 ATLIE 4R o/b SHEYIERK
FOLE R OB A GRWE T3 R B e,
HEWEEY LS Rtk ARES A MR R /b Y
FUAE 2 — 2P OB A R S SR BT R
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Table 4 Correlation analysis of different index on dry matter

SE E=S F58-3 W TE ETHE
It‘ Total chlorophyll The dry weight The dry weight of
em content of leaves flower buds
T
. * 1
The dry weight of leaves 0.7z
HETE
0. 692 * 0. 938 * * 1
The dry weight of flower buds 3
P N
sl —0.916* * —0.845% * —0.863% *
Rday
Ede
x5 F AR ISR 1
Table 5  Correlation analysis of different index on

photosynthetic characteristics

gz WK a/b  BKEEEEE ObrMER BEAR
Item Chlorophyll a/b Amax LCP LSP
BRHEEHEE Amax  —0.891* 1
FerbE A LCP 0.915% * —0. 962 % * 1
Fet A LSP —0.919* * 0.934* * —0.963* * 1
FMETFER AQY —0. 908 * * 0.936* * —0.892* * 0.885* *

3 itit 54t

ERER AR HERRNR S EEHZMEEY
FIAERRNL , R B IEA T YL DM EBERR %R
56 (R S 43 B 75 20 B 4 2 1 45 48 B[R] R AR 7E B B
BEAME B MBS g TR R b A
BREMREMSE o/b WEMNEERR, HEEWEHEY
HJEA BB K A A AR E N AR 1. TSR R A4
BB o B AR, AR E MRS IR
N W et o I i W O TR E Al i S O -
MR R A e . B2 5 g/MitE &R,
XE A ‘Manissa’ R R b &S EERA BEESFKN, M
7.5 g/ BRI &R R & & B E R, H&RA A Tt
BZRAWER, HEFHAA AARAE THRE., Wk
12.5 g/RIF R THEFM G BRBTHEA
‘Manissa” Xf Y630 55 038 b GE 77, L HAE B FH A B.C
HRIAE ., YREFEWIEBAERF R T YA 2
MRS EBE a/b BB, X H 6 & R 5Tk
R, TR B FE R R A Rt

MIEAVERVE Y R N B2 A 72, SR 55
HEYMEEYNAERKET, BHEYERKET W
A7 R R R EE R R . WAt A A5 0, i 1
WHMHSZRSTE TREEY TYHENERE., KEE
B, bt AR X H A S R e Y, LA L R 2L AR T
A AR R 16.25% ~46.15%,B 41K 25.66% ~
46.93%,C 4K 19. 15% ~56. 94 % ; i+ A F 3| A 038 Hn
#h 44. 35%~86.22%6 ,B 41y 40. 71%~80. 80% ,C 4H
H 21.83% ~102. 1%, FEiZ% iR 8 o 2 A K BLK R i
B R, HARHAAS CHTRMER K. B2 A HEM
XEHE PR 7.5 g/ RIBIL T IR B T — T8k
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T IEE , A RREMEFH 7. 5 g/ ki B ik 2[R 4L/
M KE. YRTYHERRE A, <G, BT LLFE & it AR
B/ 12.5 g/ BB T, EEMEFAS CAXN A A
‘Manissa” ¥ 5 A H2 o RS0 fe A » 1 76 A X e P B 311
B 7.5 g/t BHRAS AATYREFRERSE.

E 42  Rubisco RS REm U HEY
g CO, [Fl4k , i H AT 38 1 52 ma A A K & 5 i 0] 2 5
CO, [k A 7= R A 1R F B s A 0,
ZIR 45 R AR A FE I MEIEXT T A Manissa’ 1575 AN 50%
B, X S5HEOEFY LTI EEEMEHE LH
RS R M 45 R — 8. (B 0] DL A it AR R o
MR RB SR, ST H A e R I T R &
HitHEBE—EHWENC25 g/ RE, TR E
A ‘Manissa’ ()EERE 1 & TY RN RHRE, Y848
RNERZ AT, AR R RS AR A Rt — 25
BREAG ARPERE—FREEE N 7.5 g/ A a1
it FH B B AT SR BB A M B R i S .

il ZE LA, RN ERAS G ATLIE
O L L AR, B B U, FEA ] DLk 2 B
AEZE ZIERIRER

SE Uk
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Effect of Nutrient Combinations and Fertilizing Amount on
the Photosynthetic Characteristics and Dry Matter of Cut-flower Lily

WANG Li-yuan,ZHOU Hou-gao
(College of Landscape Architecture and Horticulture,Zhongkai University of Agriculture and Engineering, Guangzhou, Guangdong 510225)

Abstract ; Taking the cut-flower of OT type Lily ‘Manissa’ as test material ,under different level of fertilization,the effects
of quality at different nutrient combinations A, B that were from imported fertilizer Hua Duoduo and C from AR
(analytical regent) chemicals on the plant of chlorophyll content,photosynthetic characteristics and amount of dry matter
in the experiment were studied,so as to fertilize the Lily more scientifically and accurately. The results showed that the
photosynthetic ability and the amount of dry matter accumulation of 7.5 g/plant and 12.5 g/plant treatments were
obviously superior to the control group CK and 2.5 g/plant treatment groups. Under 7.5 g/plant treatments, the dry
matter accumulation of group A was higher than the other two groups and got the maximum benefit with low input as
well. Under 12. 5 g/plant treatments,the group C and B were better than the group A in the photosynthetic ability and
accumulated quantity of dry matter,and group C had the best effect on the improvement of lily cut flower followed by
group B.

Key words: lily ;nutritional combination;dry matter; photosynthetic characteristics;chlorophyll; correlation
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