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ABSTRACT

Physiclogical effects of 2,4-D on the growth of Chlorella ellipsoidea were investi-
gated culturing the algae in the MN4 media containing 0, 107*M and 4x107* M 2,4-
D. During 6 days culture of the algae, CO,-enriched air was bubbled in under 10 K
lux of light at 25°C. At the given time intervals, samples of the culture were taken
to analysis with respect to overall growth, photosynthesis, respiration and chemical
composition. Results obtained from the experiment were as follows:

(1) The growth of Chlorelia was increased at 107*M and decreased at 43107*M of
2,4-D concentrations.

(2) At 10™*M of 2,4-D concentration, the activity of photosynthesis enhanced
relative to control, while at 4x107*M it was not changed. In both concentrations,
however, the rate of respiration was down from the control.

(3) At 10~*M 2, 4-D, the concentration of carbohydrate metabolites was not chan-
ged relative to control, while significant increse in the concentrations of proteins
and nucleic acids was observed. On the other hand at 4x10-*M of 2,4-D concentra-
tions, all the metabolites including carbohydrates, proteins and nucleic acids were
decreased.

(4) Tt is concluded that 2,4-D at 10*M concentration accelerates the growth of
Chlorella by promoting the activities of photosynthesis and biosynthesis of proteins

and nucleic acids.
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Table 1. Fractionation of various compoun-
ds in Chiorella cells (by Schmidt-
Thannhauser method).
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Table 2. Effects of 2,4-D on the growth of Chlorella (mi/L. medium)
Day of
Conec. culture 0 1 2 3 4 5 6
of 2,4-D
Control 0. 11 0.43 1.50 2.48 3.32 4.14 5.24
107*M 0.11 0.48 1.30 2.72 3.94 5.24 6.32
4x107*M 0.11 0.35 0.35 1.86 1.55 3.10 4.30
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Table 3. Effects of 2,4-D on the photosyn-
thetic activity of Chlorella.

_goi% of Control 10-*M 4x107*M
QO; 16. 82 18.24 16.83

Table 4. Effects of 2,4-D on the respiratory
activity of Chlorella.

Day of cuiture

Fig. 1. Growth of Chlorella treated with

2,4-D(107%, 4x107*M) during the culture.
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Table 5. Yield of carkohydrates from each fractions of Chlorelia cells treated with 2,4-D.

Day of Amount (M)
Fraction .
culture Control 2,4-D(10M) 2,4-D(4x107'M)
0 3.20 3.20 3.20
PCA-sol. 2 4. 85 3.54 3.57
4 17.47 21.76 10. 62
8 40,56 38. 20 24.42
0 4.25 i. 26 20
EtOH-ether sol. 2 6. 41 4. 81 6.41
4 16.71 22.95 17. 80
6 29. 46 59.62 29. 62
0 1.59 .59 1.59
Alkali insol. 2 5.89 6. 28 3.72
4 11.52 8.32 10.96
6 71.89 44. 77 53.13
0 9.05 9.05 9. 05
Total 2 16.95 14.63 13.70
4 45.70 53.03 39. 38
] 141.61 142. 59 107.17
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Table 6. Changes in the yields of amino acid and protein from Chiorella cells treated with

2,4-D.
Day of Amount(uM)
Fraction
culture Control 2,4-D(10~4M) 2,4-D(4x107*M)
0 12.49 12.49 12. 49
PCA-sol(amino acid) 2 15.85 18. 46 9. 06
4 25.68 60.52 44.03
6 115.07 114.39 103. 98
0 2.29 2.29 2.29
Alkali- 2 19.71 17.23 11. 40
abile 4 47.27 48.50 16.97
6 100. 44 131. 46 63. 65
0 29.60 29. 60 26. 60
Protein Alkali- 2 138.13 121.87 87.15
staale 4 275.14 252.65 108.87
6 310.13 350. 00 189.70
0 31.89 31.89 31.89
Total 2 157.84 139.10 98.55
4 322.41 301.15 125. 84
6 410.57 471. 46 253.35
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Fig. 3. Yield of amino acid from Chlorella
cells treated with 2,4-D during the
culture.
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Table 7. UV-absorbances of RNA and DNA
fraction of Chlorella cells treated with

2,4-D.

Day of UV-absorbance(ZGOym)

Fraction D
culture. Control (10 “M) (4% 10-°M)

0 0.93 0.93 0.93

RNA 2 2.53 3.73 3.55

4 5.56 8. 04 7.18

6 8.02 14.40 6.29

0 0.31 0.31 0.31

DNA 2 0.70 0.53 0.82

4 1.88 2.58 2.41

6 2.85 4.25 1.42
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Fig. 4. Yield of total protein from Chlorella
cells treated with 2,4-D during the
culture.
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Fig. 5. Absorbances of DNA of Chiorella
cells treated with 2,4-D during the

culture.
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Fig. 6. Absorbances of RNA of Chiorella
cells treated with 2,4-D during the
culture.

SRR, wuld 9 Bde] 2A%e 24
sk Wz 2,4-De
A AAE Yaee] F7d
AGRY A dssE



&' pt., 1975]

¥

Chai & Chung: Effects of 2,4-D on Chlorella eliipsoidec 107

-3

Chiorella®) #3d) w2 e 2,4-D) @ake o @ wet 2274 dded Z #Re o T

91+

1) Chlorella®) *5& 2,4-D 107*M5 =] 4

2) 55L ARFEAFES dAFEANA EF FASgn, FELL 435

17+ e
Eol A wua

oA 2o A controls} ¥ }e]
3) NAELE, 4A4EFAF

2z gk 29x

Aoz AAA.

, WAEE
Aol AL, SesE, Bd 9 4L BF
0 RF 2,4-Del 9% Chlorella8] AR5 A3 4% 2o e B

2593 4107 Ma| 4 JA = 4 =)

Agd A 22591,

3|86 controlsl] ¥ &led ¥
PSR D}.

89 e, v

J_,
o
A
2
pS
gh

5l B X B

1. Aberg, B., 1974. Plant growth regulator.
XXXIL. Swed. J. Agric. Res. 4,71—85.

2. Brown, J.W., 1946. Bot. Gaz. 107, 332—
343.

3. Chatterji, U.N., 1971. Influence of pheno-
xyacetic acids on the amino acid composi-
tion of perminating seeds of Cyamopsis tetra-

physiol.  Pflanz.(BPP)

gonoloba. Biochem.

162, 466—469.

4. Chkanikov,D.L, 0.D. Mikityuk, A.M. Ma-
keev, and Y.M. Mirenkov, 1970. Additional
data on disruption of phosphorylation pre-
cesses by 2,4-D. Fieiol. Rast. 17, 757—764.

5. Fahmy, R., 1974. Effect of 2,4-dichloro-

phenoxyacetic acid on the organic compou-

nds assimilated in the kenaf leaves. Egypt.

J. Physiol. Sei. 1, 55—61.

Feierabend, J., 1970.
cytokinin action on enzyme formation during

Characterization of

o

the development of the photosynthetic app-
aratus in rye seedlings. Enzymes of the
reductive and oxidative in pentose phosph-
ate cycles. Planta 94,1—15.

. French, R.C., and H. Beevers, 1953. Respi-

ratory and growth responses induced by

-3

growth regulaters and allied compounds.
Am. J. Bot. 40, 666—672.

8. Frenkel, C., and R. Dyck, 1973.
inhibition of ripening in Bartlett pears.
Plant Physiol. 51, 6—9.

9. Gundkel, J.E., W.R. Sharp, BW. Willia-
ms, W.C. West, and W.O. Drinkwater,

Auxin

1972. Root and shoot initiation in sweet
rotato explants as related to polarity and
nutrient media. Bof. Gaz. 133, 254—262.

10. Hamner, C.L., and H.B. Tukey, 1944.
Botan., Gaz. 106, 232—245.

11. Ingle, J., J.I. Key, and R.E. Holm, 1965.
Demonstration and characterization of a
DNA like RNA in excised plant tissue. J.
Mol. Bicl. 11, 730—737.

12. Key, J.L., and J.B. Hanson, 1961.
effects of 2,4-dichlorophenoxyacetic acid

Some

on soluble nucleotides and of soybean seed-
lings. Plant Physiol. 36, 145—151.

15. Klingman, G.C., and G.H. Ahlgren, 1951.
Botan. Gaz. 113(2), 119—134.

14. Mitchell, J.W., and J.W. Brown, 1946.
Botan. Gaz. 107, 120—129.

15. Pokorny, R.. 1941. Am. J. Chem. Soc. 63.

1968.

16. Rasmussen, L.W., 1947. Plant #Fhysiol.
22, 292—377.

17. Rubery, P.H., and A.R. Sheldrake, 1974.

Carrier-mediated auxin transport. Planta
118, 101—121.

138. Schmidt, G.. and 8.]J. Thannhauser, 1945.
A method for the determination of deoxy-
ribonucleic acid and phosphoprotein in ani-
mal tissues. J. Biol. Chem. 161, 83—89.

19. Scott, T.A., and E.H. Melvin, 1953. Me-
theds in carbohydrate analysis. Awnal. Chem.
25, 150.

20. Tamiya, H., K. Shibata, T. Sasa, T. Iw-



108 KOR. JOUR. MICROBIOL.

amura, and Y. Morimura, 1953. Effect of
diurnally intermittent illumination on the
growth and some cellular charactristics of
Chiorella. Carnegie Inst. Wash. Publ. No.
600, 76—81.

21. Troll, W., and R.K. Cannan, 1953. A
motified photometric ninhydrin method for
the analysis of amino acid and imino acids.
J.Biol, Chem. 200, 803—911.

22. van Hove, C., 1968. The influence of

{Vol.13, No.3

auxin on growth and glycolysis-Krebs cycle
pathway as affected by malonic acid, mono-
fode acetic acid and sodium fluoride. Z.
Pflanzen Plysiol. 58, 395-—40].

23. Wort, D.J., 1954. Weeds 3(2), 131--135.

24. Yamaguchi, S., and A.S. Crafts, 1958.
Hilgradia. 28(6), 161—191.

25. Zimmerman, P.W., and A.E. Hitcheock,
1942. Contribs. Boyce Thompsorn Inst. 12,
321—343.



