Journal of Bio-Environment Control, 15(4):390-395, (2006)

Glycine betaine €™ 2|7} EOIE

NEEIEX

LHE" - BET - oK -

F29o| M1}
stakol| O|X|= A&k
uzind? . OfsHY " - &/ s

el A7 AELANEE, el A7 e EgRE AT

Effects of Foliar Application of Glycine Betaine on the Growth
and Contents of Osmolyte in Tomato Seedling

Nam Jun Kang*', Joon Kook Kwon!, Jae Han Lee', Jin Myeon Park?,
Han Chul Rhee!, and Young Hah Choi’
! Protected Horticulture Experiment Station, NHRI, RDA, Busan 618-800, Korea
2Horticultural Soil Management Team, NHRI, RDA, Suwon 440-706, Korea

Abstract.

Effects of exogenously foliar applied glycine betaine (GB) on the growth and contents of

osmolyte in tomato seedling was investigated. Plants treated with exogenous glycine betaine induced better
biomass production and plant height during chilling stress than the untreated plants. The total soluble sugar
contents in GB foliar-applied plants lower than that of untreated plants 28 days after foliar application. Total
water soluble protein contents in GB foliar-applied plants did not change 28 days after chilling stress. In
untreated plant, it decreased rapidly in the beginning of chilling stress. Proline contents in untreated plants
rapidly increased by the beginning of chilling stress, and then slightly decreased during the next 3 weeks.
However proline contents in GB foliar-applied plants did not change during the 28 days chilling stress
period. The results suggest that foliar application of GB is a effect methods to increase the chilling tolerance
of tomato seedlings in protected cultivation system at low temperature season.
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Table 1. Effect of foliar application of glycine betaine on plant height of tomato seedlings. Tomato seedlings were treated
with chilling stress at 5/25°C (night/day) with 12 hour photoperiod with 200 umol'-m™s™ of light intensity for 28 days

after foliar application of glycine betaine.

Days after treatment 0mM 5mM 25mM 50 mM

0 10.5+1.1 10.5£1.1 10.5£1.1 10.5+1.1
7 13.2+0.8 16.2+0.8 17.7£0.3 17.0£0.5
14 16.210.7 193+1.3 20.8+1.1 18.01£0.5
21 21.7£2.1 24715 273%1.5 23.4+£2.0
28 25.0+2.8 28.7+1.5 33.0+£2.0 27.7£15

35 4
—@- Control —@— Control
-O- smM GB ~O- 5mMGB

30| 4 25mmGB —- 25mM GB
-0 50mM GB - 50mM GB 13

25

20 +

Fresh weight (g/plant)

~N
Dry weight (g/plant)

0 7 14 21 28
Days after foliar application

] 7 14 21 28
Days after foliar application

Fig. 1. Changes in fresh and dry weight of tomato seedlings during chilling stress. Tomato seedlings were treated with chill-
ing stress at 5/25°C (night/day) with 12 hour photoperiod with 200 pmol-m2-s™" of light intensity for 28 days after foliar

application of glycine betaine.
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Table 2. Effects of foliar application of glycine betaine on the soluble sugar and starch contents in the leaves of tomato.
Tomato seedlings were chilling stressed at 5/25 (night/day) with 12 hour photoperiod with 200 umol-m?-s™ of light inten-

sity for 28 days after foliar application of glycine betaine.

Days after Soluble sugar (mg glu-eq-g ' DW) Starch (mg glu-eq-g 'DW)

treatment 0 mM 5 mM 25 mM 50 mM 0 mM 5 mM 25 mM 50 mM
0 11.8+2.1 11.8+2.1 11.8+2.1 11.8+2.1 16.2+4.5 16.2+4.5 16.2+4.5 16.2+4.5
7 21.8+74 164+40 173£39 179+£54 20.7+49 17.8+28 18.1+34 204%58
14 37.8£9.6 35.6t45 31.3+46 309122 403+6.8 902172 829%328 61.9+15.6
21 37.7£6.5 345+3.6  32.0£3.7 30047 749%13.1 123.1+21.6 133.7+16.6 8531334
28 41.1+81 358%+4.0 31.5+32 284%8.7 108.9+204 146.5+54 147.3+18.6 12994294

9} 25mM GB AHZoME <F 35%, S0mM GB X
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B2 slell A 7R e AE 21 U e 2 A
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el MFEo] 35 o} JWF3PHA] B S7HA
72 BFFL GAZITE Makela 5(1996b)0] B
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7= 2o Zg3lAt 6B} e AR 24
o] FH& g AER FH8x TR 7SS
AT EH & 98-S 3= AeE BRIt
(Chen &, 2000; Gorham, 1995; Rhodes®} Hanson,
1993). A& Agldl] w2 EnE fEe] AU g
7 {2 opri=dt e ke AL 2EH A A
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Fig. 2. Changes in water soluble protein and free amino acid contents in the leaves of foliar applied with glycine betaine.
Tomato seedlings were chilling-stressed at 5/25°C (night/day) with 12 hour photoperiod with 200 umol-m™+s™' of light

intensity for 28 days after foliar application of glycine betaine.
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Fig. 3. Changes in proline levels in the leaves of foliar
applied with glycine betaine. Tomato seedlings were
chilling-stressed at 5/25°C (night/day) with 12 hour pho-
toperiod with 200 pmol-m™2+s™ of light intensity for
28 days after foliar application of glycine betaine.
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