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Abstract: To quantify dry matter partitioning among different fruit trusses and to improve production efficiency of
greenhouse tomato, three experiments were carried out for over-winter, early-spring and spring-summer crops, respectively.
Total dry weights of stem, leaves, fruits within a source-sink growth unit (one fruit truss and three leaves just below the
truss) were measured during growing periods. A simulation model of total biomass and the partitioning among stems, leaves
and fruits within a growth unit was constructed by combining a classical model of dry matter production in a leaf with the
GreenLab model of dry matter partitioning. Our combined model was tested against measured data. The slope and coefficient
of determination ( R>) between simulated and measured biomass of the whole plant for three experiments were 0. 93 and
0.92, respectively. The slopes between simulated and measured dry weight of stems, leaves and fruits within source-sink
growth units and dry weight of root of the plant were 0.85 —0.89, and the relative error between them was 5.3% , 5.6% ,
8.1% and 3. 6% , respectively. These results suggested that our model could be used for optimizing fruit yield of

greenhouse tomato production.
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F1 FEEOFEHERFR
Table 1 Growing period and mean atmospheric conditions for three experiments

" B H & a4t H 3936 B

HI HERh 39 . FEAE H 3 S5 HE X . Daily solar Daily mean
. Seedling age . . Growing period .
Crops Sowing date () Planting date Ending date () radiation temperature
(MJm~2d-1) (cd™t)
AT OW 2003-09-06 50 2003-10-26 2004-05-16 203 9.6 19.7
R ES 2003-12-07 70 2004-02-17 2004-07-20 154 15.6 21.4
HEAESS 2005-01-29 60 2005-03-29 2005-08-09 133 18.7 25.6
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R P 38 BOR R SRR B R e R

P, =P, x[1-exp( - xPAR/P,,)] (1)

XA, PR A #E (kg COyhm > h ') P, S SO AV # % (kg COyhm ™20 ™!) JB{E N
37(kg COyhm >h ™)1 o St W AEFFIRCR (kgCOrhm >h ™'/ Jom >s™')  BUfE 4 0. 4 (kgCO,-hm >h '/
Jom s ™) PAR N EWAHOEA AR (Jom s ™) AR,
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LGUSS, =DIS, x IAI(i=1, 2, 3, 4, 5) (2)
L, = PAR xk x exp( -k x LGUSS,) (3)
Pg, =P, x[1-exp( —exL/P,,) (4)
Pg, = Y (Pg x WT,) x LAI (5)
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F2 DELHEEMBHEHEM KA GreenLab HE K REFE
o HAFE OW measured
——— FAFERLR, OW simulated EESHIE
600 — L $§§ é;lmga;;r;ilawd Table 2 Parameter values fitted with GreenLab model based on
x HHHESS measu}'ed { OW crop
T | T WHEERBLES s 9 P SHMH ARRK
= /i I~ Parameters of organ relative sink Parameter C. V.
o %" 400 /% . ,{ strength and their variations values (% )
= g )l/ ' 3 (Pb) 1 -
E 2 ZE5 R (Pe) 0.54 5.55
'?f 200 SRAHR R (Pf) 3.08 8.14
; R 3R (Pr) 3.11 2.97
= y M Fr e A4k ( Bb) 0.32 3.02
Y% 2ol | | | | | ZEAT AR AL (Be) 0.44 4.57
00 30 60 9 120 150 180 210 SRBBE R AL (Bf) 0.49 3.53
R )5 R B Days after planting (d) WA ERASE (Br) 0.30 3.05

oAty A% B PESRR LA R RR N 1 B AR ST The sink

B2 =R SR B SE WE S RS R strength of the blade (Pb) was set to 1. The sink strength of other

Fig.2 Measured and simulated dry weight of a whole plant for three organs are the relative value of Pb

experiments. Vertical bars indicate the standard error of the means.

Each value is the average of six plants
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Table 3 Relative error ( Re) between simulated and measured dry
weight of stem, leaf, fruit within source-sink growth units and dry

weight of root of the plant for three experiments

SECHITTE . BRI IIEEE T, RAEN A T4 E

SRR R SR, R A R MR T A
o BEFUERHAPHEEHEZRZMERM TR 29 Sem 3.68 6.93 5.18 5.3
AV LB . FEXT L= R RE I FORES T Leaf 440 642 609 56
PSR AE AR 0B AR MOWEE A R R w0 e 9B s
#2 & Root 2.50 3.51 3.81 3.6
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B EHRE S SEUE, SEERBHEN 55 o EREARIDOLE A7 50 AR XSS , A0 58 0k Bt
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{E5 5B ] AR R RZEI9E 5 B 5.3% \5. 6% (8. 1% F1 3. 6% ,AUME 5 SCME L 1 I IH AL A R* 1Y
SrHIE 0.85.0.89 Z |, R BIR BN S HE REGS BRI AL IR AR K B N A A B I AE RO AR, U E
WA BN ER TRZ —, MR RREFih E R AR 1 0.
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three experiments

Measured root dry weight (g-plant™)
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Simulated and measured dry weight of stem, leaf and fruit within source-sink growth units and dry weight of root of the plant for
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