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Phytochrome effect on swelling of etiolated barley leaf protoplasts

Zang-Kual U., Pill-Soon Song, Doo-Kil Moon,
Sung-Jun Song, and Kyung-Ae Hong

Summary

Light effect on the size of protoplasts isolated from etiolated barley leaves was studied. Red light
irradiation caused a swelling of protoplasts while little change in size found under the dark condition.
Photoreversibility by red light and far-red light was found in protoplast swelling, indicating the
involvement of phytochrome. Action mechanism of phytochrome on protoplast swelling should be

clarified in aspect of growth regulators and intermediates involved.
Two minute irradiation time and two hour incubation after red light treatment were found

sufficient to induce protoplast swelling.

The protoplasts were swollen according to the sorbitol concentration of incubation media but

destroyed below 0.4M-sorbitol concentration.
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A: 5% w /v CuSO,

B: Green acryl C . Ble acryl
D: Blue acryl+Green acryl+5%
w /v CuSO,
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Table |. Composition of cuiture solution.

Macronutrients per liter
NH.NO, 1650mg
KNO, 1900mg
CaCl,:2H,0 440mg
MgSO,-7H.0 370mg
KH,PO, 170mg
Micronutrients per liter
Na;EDTA 37.25mg
FeSO,-7H,0 27.85mg
MnSO,-4H,0 22.3mg
ZnS0O,-4H,0 8.6mg
H,BO, 6.2mg
Kl 0.83mg
Na,MoO,-2H,0 0.25mg
CuS0,+5H.0 0.025mg
CoCl,-6H,0 0.025mg
Vitamins per liter
Glycine 2 mg
Nicotinic acid 0.5 mg
Pyridoxine-HCl 0.5mg
Thiamine-HCI 0.1 mg
Growth regulators per liter
Kinetin 10.8mg
1AA 10.0mg
Sugars per liter
Sucrose 34.25g
Myoinositol 100mg
2 3o 0.6M sorbitol # 4 & L 33 =
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Table 2. Effect of red light irradiation time on the size of the etiolated barley protoplasts.

Red light Mean diameter Increase in diametr
irradiation* um+SE** pu m+SE**
Control(Dark) 22.13+£0.27
30sec 22.93+0.38 0.80+0.47
1min 23.67+0.37 1.56+0.46
2min 26.57+0.55 4.4410.61
Smin 22.75+0.33 0.62+0.43

*: All treatments were given immediately after isolation of protoplasts and their size was measured after Zhr
-incubation at 4°C.

**: The SE values refer to size distribution of 50 protoplasts counted.
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Table 3. Effect of incubation time on the size and viability of etiolated barley-leaf protoplasts.

Mean diameter(um)+SE

4hr 12hr 24hr 48hr

23.60+0.30 22.54+0.33 23.24+0.34 22.36+0.36 22.36+0.35 22.25%0.35

Ohr 2hr
No red
light(Dark)
Red light
* Adiameter
(um)+ SE 2.48+0.53
Viability(%) 91 86

1.23+0.50

25.02+0.42 24.47+0.37 23.81+0.37 23.85+0.32 23.27+0.36

1.45+0.50 1.49+0.47 1.02+0.50

85 82 74 66

* : Protoplast size differences between dark and red-light treatments at each corresponding incubation time.
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Table 4. Photoreversibility of protoplast swelling effect induced by red and far red light.

Light . Mean diameter A Diameter Significance
treatment Replications (4 m)+SE** (u m)£SE group at 5%
Control(Dark) 3 25.16+0.38 b
Red 3 26.141+0.40 0.98+0.55 a
Far red 3 24.52+0.37 -0.64+£0.53 b
Red-Far red 3 24.87+0.37 -0.29+0.53 b
Red-Far red -Red 3 26.25+0.42 1.09+0.57 a

*: All red and far red irradiation was of 2 min.duration and protoplast size was measured after 2hr
-incubation at 4C.

: Mean diameter of the protoplasts before light treatment was 25+0.37um. The SE values refer to size
distribution of 50 protoplasts counted.
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Table 5. Effect of sorbitol concentration of the buffer solution on the size of protoplast isolated from

etiolated barley leaves.

Treatment Replication Mean diameter(y m)+SE  ADiameter(x m)+SE*
0.60M 3 23.74%0.34
0.56M 3 24.21+£0.41 0.47+0.53
0.53M 3 24.65+0.39 0.914+0.52
0.50M 3 25.02+0.38 1.28+0.51
0.45M 3 25.56+0.42 1.82+0.54
0.40M 3 26.40+0.49 2.66x0.60

*: The protoplast size differences between at control(0.60M) and at the other concentrations.
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