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Abstract

One and half year old plants which
one and half year after ex vitro and
with two pseudobulbs were cultivated
under greenhouse for one year. They
flowered year round in following year.
However,flowers also concentrated in
the spring and autumn which were
primarily affected by shoot sprouting
and growing temperature. Onc. Gower
Ramsey plants were treated with
different fertilizer concentration ,
the results showed that the flowering
% decreased in high fertilizer
treatment.The pseudobulb with flower
stalk contained above double concen-
tration of soluble carbohydrate
compared with non-flowering pseudo-
bulbs.It showed that accumulating
carbohydrate 1in pseudobulbs was an
important document of flowering.Onc.
Gower Ramsey and Onc. Sweet Sugar
plants had largger leaf area under
25/30 than 20/15 _However,fresh
weight of pseudobulbs and roots were
decreased.The development of roots
could be promoted under 20/15 ,but



leaf area was smaller.In 1998 1999
conclusion,the optimal temperature for / 3025

Oncidium to grow was 25/20 .The 25/20
experiment on the effects of different 20/15  15/13 117
temperature and light levels on 149 op4 30/25 85
inflorescences development of Onc. 1996
Gower Ramsey showed that branch number 1998 2000

of flower stalk and florets number

decreased at high temperature(35/30 )

and low light level (60% shaded) The net 1/10

photosynthetic rate decreased rapidly 44 1/ 1P[ P Peters(20N-8.8P-16.6K)
at high temperature(30/25 ).and the 1g/ ] Onc.Gower Ramsey
light saturation point was about

200-300p mol- m?s™. In order to breed new
cultivar of Oncidiumwe studied on capsule
set ratio of Oncidium and related genus by
using self-pollition.The result showed that
Onc. Sweet Sugar ‘Angel’,Onc. Java ‘Augi€
and Onc. Lanceanum could gain capsules,and
the capsule set ratio were 4%,6.7% and
60%,respectively the self-incompatibility will

1998 1998

(growth cycle)

further discussed.
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Table 1 The effect of fertilizer concentration on growth of Oncidium Gower Ramsey".
(treated from 9/1/1997 to 1/3/1998)

Plant Current pseudobulb size(mm) Days to Flowering
Fertilizer conc. length Length Width Thickness  maximum length (%)
(cm) of pesudobulb
(days)
P 40.8a" 86.5a 37.1a 25.2a 89 28.6
1/2P 44.6a 89.1a 37.3a 25.4a 98 42.9
1/4P 44.1a 88.0a 37.0a 24.2a 95 42.9
1/10P 42.7a 90.6a 36.4a 24.5a 90 57.1
1/2Px2* 45.1a 88.8a 37.5a 25.9a 90 14.3

Z: P, Peters(20N-8.8P-16.6K) 1 g/l once per week; 1/2Px2= 0.5 g/l twice per week..

Y: Mean separation in columns by Dnucan's multiple range test, 5% test. Each data was
means of 7 plants.

Table 2 The effect of fertilizer concentration on fresh weight and dry weight of different
organs of Oncidium Gower Ramsey.(treated from 9/1/1997 to 1/3/1998)

Fertilizer Current Back Back
conc. pseudobulb ~ -63VES  pseudobulb  pseudobulb ~ Roots  Top/Root
one two ratio
F.W.(q)
P? 40.65a"*  14.08a 15.39a 2.14a 11.67a 6.19
1/2P 35.30a 12.17a 13.39a 1.57b 9.82a 6.36
1/4P 36.49a 14.64a 13.08a 1.96ab 10.06a 6.58
1/10P 28.88a 10.88a 12.36a 1.66b 11.01a 4.88
1/2Px2* 34.27a 13.24a 10.59a 1.99ab 9.56a 6.29
D.W.(q)
P 1.48a 1.50a 0.73a 0.17a 0.72a
1/2P 1.12a 1.26a 0.51a 0.06b 0.60a
1/4P 1.30a 1.52a 0.55a 0.10ab 0.62a
1/10P 1.44a 1.27a 0.68a 0.10ab 0.77a
1/2Px%2 1.25a 1.48a 0.46a 0.11ab 0.58a

Z: P, Peters(20N-8.8P-16.6K) 1 g/l once per week; 1/2Px2= 0.5 g/l twice per week..

Y: Mean separation in columns by Dnucan‘s multiple range test, 5% test. Each data was

means of 3 plants.
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Table 3 The effect of fertilizer concentration on carbohydrate contents in different
organs of Oncidium Gower Ramsey.

(treated rom 9/1/1997 to 1/3/1998)

Fertilizer Soluble carbohydrate contents(mg/g D.W.) Starch
Conc. Fructose Glucose Sucrose Sum (mg/g D.W.)
Leaves
P 11.92" 10.85 19.05 41.81 15.17
1/2P 7.18 11.08 19.26 37.53 15.51
1/4P 14.39 3.38 4.78 22.54 17.97
1/10P 13.03 12.84 14.93 40.79 3.04
1/2Px2* 19.15 18.60 18.16 55.91 15.14
Current pseudobulb
P 36.59 12.01 29.50 78.09 22.16
1/2P 44.09 15.30 13.72 73.11 13.64
1/4P 46.07 17.85 18.50 82.44 26.15
1/10P 30.67 15.32 14.33 60.31 35.32
1/2Px2 36.13 15.54 21.80 73.47 26.11
Back pseudobulb one
P 0 9.95 21.65 47.72 81.57
1/2P 0 6.40 0 6.40 59.14
1/4P 8.23 14.95 8.87 32.05 60.80
1/10P 15.33 14.90 15.48 45,71 108.72
1/2Px2 0 10.46 12.38 22.83 52.95
Back pseudobulb two
P 16.41 18.72 32.17 67.29 138.68
1/2P 19.76 17.48 21.73 58.97 96.15
1/4P 28.85 21.68 21.72 72.26 50.78
1/10P 26.86 26.93 21.17 74.96 102.7
1/2Px2 0 16.80 14.10 30.90 144.23
Roots
P 3.05 3.42 11.87 18.34 3.34
1/2P 3.24 3.40 10.51 17.15 6.14
1/4P 6.46 0 0 6.46 4.22
1/10P 8.82 8.18 3.57 20.58 0
1/2Px2 0 3.52 3.59 7.11 0

Z: P, Peters(20N-8.8P-16.6K) 1 g/l once per week; 1/2Px2= 0.5 g/l twice per week.

Y: Each data was means of 3 plants.
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Table 4 The effect of fertilizer concentration and stage of sampling on carbohydrate

contents in different organs of Oncidium Gower Ramsey. (treated from
9/1/1997 to 1/3/1998)
Fertilizer Development Soluble carbohydrate contents (mg/g D.W.) Starch
conc. stageY Fructose Glucose Sucrose Sum (mg/g D.W.)
Leaves
p” F 12.47 10.78 26.19 49.45 19.43
NF 11.65 10.88 15.48 38.00 13.04
12P F 10.88 10.67 11.94 33.50 17.65
NF 5.34 11.29 22.92 39.54 14.45
1/4P F 13.21 0 0 13.21 17.19
NF 14.98 5.07 7.17 27.21 18.36
1/10 P F 12.26 13.43 14.91 40.58 1.05
NF 14.57 11.67 14.97 41.21 7.04
Current pseudobulb
P F 68.98 18.15 23.66 110.79 12.78
NF 20.40 8.94 32.42 61.75 26.85
12P F 71.79 22.6 20.55 115.01 11.76
NF 30.25 11.61 10.30 52.16 14.58
1/4P F 86.92 28.34 18.00 133.27 17.43
NF 25.65 12.61 18.76 57.02 30.52
1/10 P F 30.26 14.54 13.85 58.67 54.34
NF 31.44 16.87 15.29 63.60 6.27
Back peudobulb one
P F 24.92 9.92 15.13 25.05 89.97
NF 0 9.96 24.92 34.88 77.38
12P F 0 9.65 0 9.65 35.54
NF 0 9.56 0 9.56 45.67
1/4P F 14.27 14.46 13.56 42.29 59.96
NF 5.21 15.19 6.53 26.93 61.22
1/10 P F 17.65 13.78 17.44 48.85 136.51
NF 10.70 17.17 11.55 39.42 53.15
Roots
P F 0 10.25 13.05 23.30 0
NF 4.58 0 11.28 15.86 5.02
12P F 9.73 10.19 10.32 30.24 0
NF 0 0 10.61 10.61 9.21
1/4P F 9.76 0 0 9.76 1.25
NF 4.88 0 0 4.88 5.70
1/10 P F 13.23 12.28 5.36 30.87 0
NF 0 0 0 0 0

Z: P, Peters(20N-8.8P-16.6K) 1 g/l once per week.
Y:F,New bud was flower bud; NF, New bud was vegetative bud.
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Table 5. Effects of different day/night temperatures on fresh weight of back
shoot and current shoot in young plants of Onc. Gower Ramseyz’Y.

z: Plant age was 6 months deflask.

Pseudobulb size Fresh weight Leaf area
Temp (cm) (9) (cm?)
Length Width Thickness Pseudobulb Root Leaf Total Li+L, Litlg

Back shoot

20/15 2.97a* 1.89a 0.80a 1.96a 3.65a 1.49a 7.09a 15.58a 9.46a

25/20 3.16a 2.00a 0.72a 1.67a 3.17a 1.68a 6.51a 16.16a 16.85a

30/25 3.05a 1.78a 0.77a 1.62a 3.04a 2.30a 6.95a 19.50a 14.42a
Current Shoot

20/15 4.81b 2.99a 1l.74a 11.30b 6.14a 8.73a 26.17a 70.36a 52.03a

25/20 5.79a 2.80a 1.70a 14.16a 4.71ab 7.55a 26.42a 81.17a 55.50a

30/25 6.27a 2.43b  1.45b 7.87c 3.18b 7.72a 18.77b 97.31a 47.0la

y: Experimental duration was from 3/1/1999 to 8/5/1999.

x: Mean separation in columns by Duncan’s multiple range test at P=5%. Each value was a

mean of 4 plants.

Table 6. Effects of different day/night temperature on fresh weight of back
shoot and current shoot in Onc. Sweet Sugar young plants oY,

Pseudobuld size Fresh weight Leaves area
Temp (cm) (@) (cm®)
Think
Length Width -ness pseudobulb Roots Leaves Total L+, Litlg
Back shoot
20/15 3.71a 3.22a 2.87a 10.56a 8.11a 2.89b 21.88a 29.27a 11.06a
25/20 3.94a 2.92a 1.80b 9.23a 5.71ab 3.30b 18.32a 34.88a 1l1.51a
30/25 3.93a 2.36b 1.53c 7.15a 3.49b 4.20a 15.30a 45.8la 17.90a
Current Shoot
20/15 4.54ab 2.90b 1.82b 11.53b 2.77a 6.86a 21.16b 54.94a 33.86a
25/20 4.95a 3.53a 2.40a 19.80a 2.54ab 6.85a 29.17a 59.53a 32.84a
30/25 4.44b 2.44c 1.66b 10.65b 0.95b 4.70b 16.37b 46.51a 18.53b

Z: Plants age was 3 months deflask.

Y: Experimental duration was from 3/1/1999 t012/14/1999.

X: Mean separation in columns by Duncan’s multiple range test at P=5% . Each value was a

mean of 4 plants.
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Table 7 The effects of different temperature and two light levels on
inflorescences development of Oncidium Gower Ramsey. (treated from
8/1/1997 to 11/10/1997)

Treatment Flower Percentage of Branch number  Fiorets  Days for 50%
Temperature light stalk branching (branch  of flower stalk number new bud
() level length(cm) plant /total) (%) (branch (No./stalk) emergence
No./stalk)
35/30 High 77.1Y 60 1.6 17.6 43
Low? 76.1 20 0.2 11.4 43
30/25 High 106.0 100 5.2 56.0 70
Low 103.8 80 2.8 24.8 63
25/20 High 120.7 100 5.2 69.2 89
Low 117.5 100 2.2 37.6 83
Significant
Temp X Rk Rk
Light level NS ok ok
Tempxlight NS NS *x

Z:Low light was 60% shaded.
Y:Each data was the mean of 5 plants.NS,*** *** nonsignificant or significant
at p<0.05,0.01 or 0.001,respectively.

Table 8. Effects of day/night temperature on net CO, uptake rate , stomatal
conductance and PS light reaction efficiency in Onc. Sweet Sugar and

Gower Ramsey”.

CO, Stomatal PS
Day/night = Measured Uptake rate Conductance light reaction efficiency
Tar Tiear (WmMolm?s™ (umolm?s™) g Fn  FJFn
Sweet Sugar
20/15 26.69 26.76 2.84b 0.08 ab 568.6a 3024.6b 0.81 a
25/20 29.56 29.62 34l1a 0.08 b 580.0a 3237.6a 0.82a
30/25 31.57 32.26 2.29 b 0.09 a 583.0a 3375.3a 0.83a
Gower Ramsey
20/15 24.12 24.19 2.58a 0.09b 581.2b 3423.4b 0.83ab
25/20 28.58 28.67 2.12a 0.08b 590.0b 3702.5a 0.84a
30/25 31.76 30.80 0.34b 0.13a 681.6a 3823.0a 0.82b

z: Plants were removed from flask about 3 months, and maintained at phytotron each
treatment from 3/1/1999 till measured.

y: Results were means of six leaves from six plants measured on 18 Nov, and 3 Dec 1999 at
phytotron for Sweet Sugar and Gower Ramsey.

x: Mean separation in columns by Duncan’s multiple range test at P=5%. Each value was the

means of 6 plants.
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Table 9. Capsule set ratio of Oncidium and related genus by using
self-pollination.

Cross combination

No. of No. of  Capsule set
Female Male nollinated capsules  ratio*(%)
. 7 25 0 0
. 7
Mtdm. 1ssaku Nagata Mtdm. 1ssaku Nagata
“Volcano Queen’ 5 0 0
‘Volcano Queen’

Odcdm. Tiger Grow Odcdm. Tiger Grow g 0 0
Golden Girl ‘Golden Girl’
Onc. chancleda Onc. chancleda 10 0 0
Onc. CheiroKukoo Onc. CheiroKukoo 5 0 0
‘Tokyo’ ‘Tokvo’
Onc. Golden Fish Onc. Golden Fish 10 0 0
Onc. Gower Ramsey Onc. Gower Ramsey 50 0 0
Onc. Gower Ramsey Onc. Gower Ramsey 10 0 0
‘Volcano Oueen’ ‘Volcano Oueen’
Onc. Java ‘Augie’ Onc. Java ‘Augie’ 15 1 6.7
Onc. lanceanum Onc. lanceanum 10 6 60
Onc. Odoriko ‘M’ Onc. Odoriko ‘M’ 5 0 0
Onc. ornithorhynchum Onc. ornithorhynchum 15 0 0
Onc. Puli Grifith Onc. Puli Grifith 10 0 0
Onc. Sharry Baby Onc. Sharry Baby ‘Sweet 50 0 0
‘Sweet Fragrance’ Fragrance’
Onc. Sweet Sugar Onc. Sweet Sugar

50 2 4
‘Angel’ ‘Angel’
Onc. Twinkle Onc. Twinkle

15 0 0
‘CT. Red Fantasy’ ‘CT. Red Fantasy’
Onc. Twinkle ‘Fragrance Onc. Twinkle ‘Fragrance 15 0 0

Fantasy’

Fantasy’

z Capsule set ratio (%) = No. of capsules / no. of pollinated flowers x 100 %.

16



1. Gower Ramsey

Fig. 1 Growth and flowering of Onc. Gower Ramsey grown in a
venlo-glasshouse with fan-and-pad cooling system for 16 months. The

experiment started on Sep. 1998.
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61  f(x)=4.9005*(1-exp(-0.0085*X))

51 Rsqr=0.9882%*

Net CO2 uptake rate M mol m?s™)

'l T T T T T
-100 100 200 300 400

o

Light intensity (4 mol m™
2. Gower Ramsey

Fig. 2 Relations between Pn and PPFD in mature plants of Onc.
Gower Ramsey. Each value represents meant SE of six replicates.

Measured at 20

f(x)=-1.2576+0.0438x-0.0001x*

Rsqr=0.995***

Net CO, uptake rate (M mol m?s™)

‘1 T T T T T T T
0 50 100 150 200 250 300 350 400

Light intensity (4 mol m?s™

3. Sweet Sugar

Fig. 3 Relations between Pn and PPFD in mature plants of Onc.
Sweet Sugar. Each value represents meant SE of six replicates.

Measured at 25
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) y=6.6514*(1-exp(-0.0112))

Rsqr=0.9877***

Net CQ uptake rete (M mol 'ﬁﬁs‘l)

0 100 200 300 400

PPFD (M molm?s™)

4. Sharry Baby

Fig. 4 Relations between Pn and PPFD in mature plants of Onc.
Sharry baby. Each value represents meant SE of six replicates.
Measured at 20
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