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TO 

N.A. l, A.F. and 
* 

2 A i n  P.O.BOX 
Ohio 

Abstrack was out at the Ohio 
to study the between , Cucumis sutivus 

L. CV. Fly sown on  Aug.  10,  1994 and 
on  Aug. 18, 94  and  Feb.  6,  95  and  moved  into in a  double  polyethylene 

the two with 33%-shade  (nominal)  black  net, on Aug.  29,  94 
and Feb.  15,  95.  Two 

the the in the in 
au a 10- 

the of 168  and  175 W m- 
and and 0.85 

the sun 
than the of the of the values 

of 168 175 W mP2 the fall the 

is one of the in 
the the 

h i t .  to weight is 
of the total amount of assimilates  available the of 

calculating  leaf  photosynthesis of 
et al.,  1992;  Challa  and 

ate based  on  uneven  and 
highly to the 

and to 
photosynthesis  has  not  been  successful  possibly due to 

et al.( 1989) and simulated 
total 360 mm2. On the 

low light  intensity  conditions  of 65-75 W m", 
of time (3 days) stage 

1992;  Wilson et al.,  1992), it was  possible to the simulated vs. the 
data. actual span of 

to involved  (Emoch  and 
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1986). 
The emphasis  of  this  study  was to the levels at 

A to weight 
that the age  of  the  leaves as 

AND 

Greenhouse and plant material 

The two a 
at The in 

(Lat. 40'47' N; Long.  81'56' W). The side 
and  3.5m high a 35%  (nominal)  white  shade  netted 

the two the East Side,  while the fans and 
the on the  west. The 33% 

the The 

Seeds of Cucumis safivus L. CV. F l y  sown in 3.5 3.5 X 4.0 cm' 
 cone^'^ to 6 X 10 X 10 cm3 

7.5 X 20 X 90 1995 with two plants on  each 
slab. 6 34 plants in the as in  Fig. 1. 

to set at 15.5 "C 
week in the at 15.5 'C in the week and  then 9th 
week until the end. The set  at 8 "C. 
to begin  ventilating at 25 "C and  inlet  cooling  pads at 28 "C. 

total 
in 

at 2m  height  above  canopy  and at 
the middle  of equal  longitudinal  zones  in  each 

as show in  Fig. 1. 

One C02 202 FA, 
USA)  was  used to in the C02 levels. The  samplíng tube was  positioned to sample  the 

at 1.5m  height  above the the middle of the COz 
daily. 

a at 2.lm above 
the 

to a to  an 
tape an 
The the study was the longitude  of  the site and 
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10 minutes. 
the locations of each selwted to 

the cotyledon 
level,  leaf  length  and leaf 15 successive  weeks. 

17m 

13m l 
! 

pJ.85mt 

c=co&20tubesampling 

Climate 
~ ~- 

Logger 

Tape Recwder 

Experimental 

1. Schematic  diagram for an  overview of the two zone  greenhouse  showing  the 
in terms of semors  locations, plant  arrangements,  greenhouse 

area  and  orientation,  and  data flow from the  sensors to the  computer 

to the total that @W), 
total if the value  was 

2§0W.mi2, this assumed that Wmz 
of assumed 

of 1,3, 5, 10, 15,25,  50,75, 100,  125,  150,  175, 200,225 and  250 W 
as well as the actual as 

as 
to the = a is the X-coefficient. 1, 

plotted  against the 

The of values of 50, 100, 150, 175,200 and 250 as well as the actual 
to to calculate the 

of both  seasons. A 
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actual as and  estimated  daily 
as (y) to the y = is the  X-coeffkient. 

and actual dry weight. 

[cm] and  leaf  width,  LW, [cm] to: 

Leaf = 0.667 X LL X LW - (1) 

equation  was  suggested by  Yang et  al.  (1989). 
the was 

used to dimensions in length, and fìuit F*,  [cm] with @e 
[g]. to estimate 

length,  was as follows: 

FFW = 0.200694 + 8.888-04 p  FL ( (2) 

Twelve  plants  and 50 to 
and  stem)  and and dry as well as 
10th week  of the using 

. fìesh 
at Specific , 

SLA,  [cmz. g' was  estimated as follows: 

Leaf weight,g 
SLA = 

Specific  stem  length, SSL, as follows: 

Stem  length, cm 
Stem weight,  g 

= 

to [g petiole. g-' 

weight, g 
Leaf weight,g 

= 

Using  §LA, to 
weigh fìom 

is  assumed to be  14.9%  of  leaf  and  stem to 
[g.  plant-'] 

= 1 .l49 (Leaf + Stem + + (6) 
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Net  photosynthesis 

The  net  photosynthesis k g  
to 

(1  992). 

.fc = 0.7 sin (2p / l) T- A5.5 

than 2.5 as follows: 
= 0.7  T- A5.5 2.5 < 3.8 (8) 

0.7 = 
15.5 = [“C]  minimum 
T- = 

l = the best statistical fit that was  equal to 6 season, 

the weight  using the photosynthesis 
was to the at which  net 

to is 
affected  by  plant  age. 

dry weight  gain. 

total fall and seasons  in  shaded 
is shown  in  Fig. (2) to This was 

assumed to at days of the that 
by  Liebig (1 984,  1989);  and  Liebig 

and b u g  (l 990). 

When the assumed values that the 
between the as independent 

, as 
that high at 

at high of 
75 Wmz. The all than 0.1 when 
than 125 W m?. values  when to the change in 
day  length as the plant age This the sensitivity  of the photosynthesis to low 

the late minutes  of the to this assumption,  it  was  possible 
to fit 1989) and the in 

et al. 1989). 
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t V 
W 

O 4 8 12 16 20 

m-2.d-1 

2. The between and  daily 
gain,  gplant-''d'', continuous 100 day- 

both of 1994 of 1995, unshaded and shaded 1 
rZ = 0.03. 

1 .o0  

0.80 

0.60  

W 
p 0.40  

0.20  

0.00  

plants. 

A s s u m  ed W - m - 2  

between assumed levels, and  actual (act) [W 
Vegetative = - 

was between daily sum of kat and  the 
(mean of 12 samples) 100 

successive days using the y = a + 

As shown in and 5, values  between 150 and 200 W m7 have the closest X-coefficient to 
to the actual the fall and seasons  and  shade 
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the fall, the value of 168  gave  X-coefficient value  of  0.998  and 1.002 
in the value  of 175 had  X-coefficient  of 

2.0 

1.5 

1 .o 

0.5 

0.0 

4. The effect of the assumed total level (Is,,, ) on x- 
coefficient  values. was used to calculate using net photosynthesis models. 
Each point was the of between (mean of 
samples) independent X, and  the dependent 

y, 100 successive days using the y = bx, b the x- 
coefficient. 

Net photosynthesis weight 

7, was  found to be  equal to 6  and 7 
seasons  with 
The limit of 2.5 gave  the  best fit This was  due to 
the 

6 using 
showed  daily gain  less than the in the late fall 

due to many  days of that than optimum and 
of shaded  leaves,  (Schapendonk,  1984). 
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9 

8 

7 

6 

5 

4 

3 

2 

l 

o 
O 2 4 '  5 - 7  9 

actual g m-2. d-l 

Figure  5.  The  correlation measured [g' * d-']  and  predicted using 
values of 100, 150, 168, 200 and 225 well actual  total  solar  radiation 

[W using  the  linear  regression  results actual 
independent  variable, y, and  the  calculated dependent  variable, y ,  
using  the  formula: y = where b is the  x-coefficient. 

that the 
the that exceed an optimum such as 168-175  Wm2.  Using 

actual for the 
(Fig. 3 and level of 168 and  175  W.mz (total 
in fall and of the 
100 needed  in the of level 
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15 I 

- Fall, No Shade j - Fall,  Shade 
12 - I 

9 

O 

O 9 12 15 

1 Tm,=15.5"C I 

l 1 Spring, Shade i l 

O 9 12 

Weeks after  Transplan'ting 

Figure 6. Actual (dots and (rine) using assumed 
values of 168 (fall) and 175 W. me2. Each  data point is 

the mean of twelve  samples  in four locatioas. Vertical of 
the mean; no€ shown within the height of the  data point symbol. 
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