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A quality prediction model for spray cut chrysanthemums

in a solar greenhouse
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Abstract: Based on chrysanthemum quality due to temperature and light differences as well as experiments
with different spray cut chrysanthemum cultivars (‘Mengbai’ ,  ‘Qinglu’, ‘Cuilian’, ‘Hanfen’ and
‘Lv Fengwo’ ) and planting dates(April, May, and June), a preliminary quality prediction model for solar
greenhouse spray cut chrysanthemums with a physiological product of thermal effectiveness and PAR (photo-
synthetically active radiation) as the measurement scales was developed. The indexes including plant height,
leaf number, leaf area of individual plant, stem diameter, flower diameter were observed. The model was
then validated with independent data. Simulated results showed that based on a 1 : 1 line, the coefficient of
determination (R*) and percent relative prediction error (Egp), respectively, for plant height(0.99, 7.2%),
leaf number(0.99, 6.9% ), leaf area (0.94, 10.2%), stem diameter (0.87, 5.6%), and flower diameter
(0.92, 18.2%), agreed well with the observed data. This high precision model could supply a theoretical
basis for optimizing: 1) temperature and light management and 2) a decision support system for production
of spray cut chrysanthemums in a solar greenhouse. [Ch, 2 fig. 3 tab. 14 ref. ]

Key words: horticulture; solar greenhouse; spray cut chrysanthemum; external quality; physiological
product of thermal effectiveness and PAR (photosynthetically active radiation) ; prediction model
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WIGA B Z LRI 4 A ‘5EH°  ‘Mengbai’, “JE#°  ‘Qinglu’, ‘Z3i%E’  ‘Cuilian’,
DUKE’ ‘Hanfen’, ‘485 ‘Li Fengwo’, PJHUH B AR ML K22 235 16 5 Bl S UR AR A7 Pl o BET Y
M S ~6cem, B3 ~4 7 HREAK2 em WFFHFHE . 200 B- A, 3 REL, @5 21 : 30
— 2 : 30 FHEJEANT (650 W)AME 5 h, AT N 1.5 m, % 2.5 m, ¥RfEA 50 em 2 RUCH A 0EF748 H
FEALHE ) 17 030 =M H 7 : 30 AR B  , R % BN 54 Mk -m?, B3E . XTSLEe MR #ETT 40
— G,
1.2 RIEiEIt

IS T 2008 4F 3 — 10 A VLR 162 H & THE 2047 BR 3342 /1 i 28 H 6= (K 60 m x
Fi 8 m)MN AT, KIS 3, I 1. CHEUEEE R DU s Rl T4 A 10 H
AH9OH, 4A9H, 4013 H, 479 HEM, ik 50 cm B, BI435F5H8H,  5H9H, 5
HI15H,5H22H, 5H 15 HIFRE H AR, K56 2. ‘SREA°IEEE RE TR gigs’ 7o
MTFSHATH O SATH SAI0H, 5100, 5707 HEM, tREis 50 cm B, BI23507 6 H 2
H.6H4H, 6 H9H, 6 A15H, 6 48 HIFtHM HBATE, i 3. Zr ‘WH ®/iE
DK epigEs T eHTH. 6 HTH, 6 HOH, 6 H9OH, 6 H7 HEH, HRiik 50 em B,
Bl F7H 128, 7H1MH, 7H20H, 7H22H ., 7H 25 HIFthEH R R, K56 1 HdEH
FREAR, K5 2 AL 3 £ H T AR IR E
1.3 MEMBRFZ*
1.3.1 EEIRBAERI E NI EE B B K 4 2% (Datalogger, Campbell Scientific CR10X) H
SRS, UIEREN 1.5 m @A SR E MR o KBRS, Biss 10 s RE 1R, fFiE5
30 min FH.
1.3.2 AEdh AL BEEE 10 FR - SA T B AR KO — SR AR EE R, B 3 ~ 5 d IE 1 IRER
(REAREER AR ) . M EK TR 6. 7 Fibrhdg) . Dhagrt ik 5 Bk (5 il 5 ) B
R WA PR T A6 78 ELAR AR BLAR . BURE IR SO%AT MR 0ot 46385 B AR GA 4 mm, SRUCHIA 50% 48 1k
Tt PGS i N2 A0 e 2 e -, e i Xlse 1 Aikes 3 B 10 d BURE 3 #k - SR, s ik
I Je A5 Dy g i i i AR
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Fabx A PRAR IR (physiological product of thermal effectiveness and PAR, Py ) 2 FIUIN 25 46 & it . A=
PR A0 (1) ~ (5)3FH8RM,

Pop(i) = [( X R (i, j))/24] X Py(i); (1)

P'm’(i) = z DUl‘h'.P(i); (2)

Poney = kP'mP X By, P <>S|) ; (3)
PTEPXRPEXBDZ PPI'EP/SD

BD, = P’[’EPS/PTEPsk; (4)

By, = PTEPh/PTEPhko (5)

K P WHEIEARTR & E BB A B AT (M) -m ) Papo WA m REIF n K RBUR A
(MJ-m?); Py W5 0 R HEEB(MI-m?); Pwo W8 i REYSIGE AN (M) m2-d™"); RN
T HOGCRIA RO, A s H AL BRI B H IR B2 10 h, (R T34 4E 1 H K 13.5 h, #t R = 1;
Bo, F1 By, 4350 Ry 4 H BEAL PR S S A A AR L B 5 P B Pra, 23 50 FEA L E 0 1 09 Fil
(ARER FA)MNEmE e H A 55 H A BRI TG 1 BRI P 1 P 509000
kit R D A B B H B4 P R AL S BRI 1 R AR Sy A RLALREE S8 R, )N
B i KU jG = 1~ 24) /NI AR FEEON 96 85 48 & BTl 19 = 36 fiR B (R 1) ORI 2 o AT WL T K
PitaE, Wa(6).

0 (T<T,)
(T-T)I(Ty,-T) (TST<T,)
Ry = 1 (T, <T<T) , (6)
(T, - T)I(T, - T.) (T, <T<T,)
0 (T>T,)

(6) . T FIIE; T, WAL K FIREE, T WA KIS FIRIEE ; T, bk KRG 1R
W T, R,
BAR (1) ~ () (4) ~ (6), JIAE 1 RIS, 4 &R ) H IR b 38 el H I b 7 5
Sl AR S B A R TN F I3 2, S, % 88.9 MJ-m,
22 BHMERER
FRRS 1 3 IRCRE TR K S0, 80 ) o L5 I (0 06 R0 (58 7) i
£2 SAVEHFARARHEEBLENENE
BARMEALEET

Table 2 Product of thermal effectiveness and PAR(Pyp) and the

basic development factors(B)) before and after short day

1 VRHBEZENRN=ERRE

Table 1 Minimum, optimum and maximum temperature of different

development stages of cut chrysanthemum treatment of different spray cut chrysanthemum cultivars
RHE BB /¢ T,/C T./C T,/C FF46 %06 0 Ak B SRR A B ARl
il A
F 4 3 5 hiE 10 18 25 32 Pp/(MJ-m™) B Pyp/(MJ-m™) B
EPN 10 20 25 35 Eds| 88.9 1.00 107.9 1.00
JEAE B H R AL 3
I 10 16 20 30 LT 111.9 0.79 136.2 0.79
EPS 10 18 23 32 I % 95.7 0.93 124.0 0.87
A1 Ak ) A
R IH] 10 16 20 28 R 99.7 0.89 132.0 0.81

LA BRI 10 18 25 35 DUk 117.4 0.75 108.9 0.99
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Table 3  Leaf area coefficient of different cultivars of spray

cut chrysanthemum

H=-0.12 + 104.08/{1 + exp[— (P — 66.88)/21.71]},
N=-1.22+5981/{1 + exp[— (Pow» — 61.16)/27.96] |,
A =19.05 + 1 821.09/{1 + exp [— (Ppwp — 62.44)/19.88]1,

D, = - 0.000 2 X Py’ + 0.056 X Poryp + 2.40,

mAEh PPERRECA,  REAREC AR B JUE RER
iy 0.251 182 1.58 0.96
W5 0.272 185 2.30 0.94
I 0.249 168 2.36 0.90
&) 0.303 153 244 0.94
ES 0.227 172 2.30 0.96

R*=0.99, Es=3.23(cm); (8)

R*=0.99, Es=2.10; 9)

0 N P[rI'Ep<94.16 MJ'm_2

D,

~ 10.38 x exp(0.025 X Pop),  Pop=94.16 MJ-m™

’

R*=0.97, Es=90.09(cm?); (10)
R*=0.96, Es=0.28(mm); (11)

R*=0.95, Es=23(mm), (12)

Kby H RS (em); N AR EHE SRR E; A SR (em?) 5 D, F25HM (mm) ; D, WAL
ﬁé(mm), Pm)yﬂXHé*EEéiE}E?E,#&*R(MJm_2>, Rz jﬂy%ﬁi%\ﬁ, Es j‘:’1ﬁ<7ﬁl§é§o
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Figure 1 Relationship between quality of spray cut chrysanthemum and physiological product of thermal effectiveness and PAR (Ppyp)
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FHAR X 1 I 5% 22 (relative prediction error, Egp) XPBLSUE AR 2 [8] W45 & FE AT it #r, Wl
A 3) 5, Hrp BUEAS AR RT3 2% Cao E I,

Eu(%) = VI TbRiff B2

S A 2 {E

x 100% .

(13)
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Figure 2 Comparison between the simulated and observed quality of spray cut chrysanthemum
3 i

W PO A X LS A BB RSB Ay, PRSR A R A TR, bR 2R W RS FIAE AR
DB 5 SEE Z B 6 F 12 1 2RI ZRE(R?) 43512 0.99, 0.98, 0.98, 0.92, 0.87 F10.88, Tlill4H
KR (Ewp) 239N 5.5%, 6.5%, 5.9%, 4.1%, 11.2%F 12.4% , WASLIGH P RE, Lk 55
LA R T AR . AR R A SE 2R 23k 8 5 S 4 PR e - EIORT AR 5 A R AR ]
AL S KR, (ABRTISEORNTR, SRS 48 T AR RGN B 234 1, MBS RS, £
S 45 25 RS RUBHOURS B2 o TRk 48, AR R B RIS BEE RS IR TRk 4 . 2348 5 sk 3k 0y
KA RERANR], 23k 2 B FE tp AN 5 SR O MR 2R A B, SRR, SRE LM RAEKER
BRI A, X T Al I i AT UIRG B AT TSk 2 Y SR

KT 2R MBI, Larsen 55 S B W r B iR T 2 LRt B S e e e &, Al
EHIEE N 9 ~ 27 C, JEHEERIE R 0.8 ~ 7.8 mol-d™'-m?; Margit %4 H T 2L A M ELR | H
—JC [ A 5 F2 Fl Monomolecular 25 K BB E4 ik T NI E 20535, W 222 2 M BLie it 5
HENRER SR, BIALE T8 — A, Az PR AR BE B U M 25 5 IR 6 X BT %) B AR KON, 38 3 b
Pl A & R B R [A) R B R, R, 6 A B SRR %) T A AR e iR T A AL Y )R
PR, GG ST, XPkE . R 2O ORI BRI AR AR B TOORS B RS E . BRUA LS AR bR
PARRE LR R 2 L A H B S AR A, (R A2 SRR L RO ST A RS AR O, Mk D gl B AR
PUARIARG — B, H E AP FAREGE A U i B R ) 2 2R, BOZIR AR A S A

ARG B TR AR A G AR () FIOINDORG BEAIC T ik sy . T BIORI 250 . 4 48 FRORR I T R SRR A R
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