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Effects of Water Stress on Leaf Water Potential, Photosynthesis
and Root Development in Tobacco Plant

Sang Gak Lee*, Yong Weon Seo*, Jerry W. Johnson™ and Byeung Hoa Kang*

ABSTRACT : Development of shoot and root, leaf water potential and photosynthetic rate af-
fected by water stress in early growing stage of tobacco were surveyed to interpret stress re-
sponse in terms of plant physiological and agricultural aspects. The growth of shoot and root
was highly suppressed by water stress and the difference in dry weight by rewatering was
smaller in root than in shoot. The total root length was highly decreased by water stress and the
lengths of root for water stress and non-stress were 74m and 84m, respectively, after rewatering.
The root growth treated by water stress was increased between 2nd and 3rd day after treatment
indicating that temporary water stress at early growing stage might have increased of root zone
activity for early growth stage. The leaf water potentials were decreased to —7.63MPa, —9.47
MPa, —11.89MPa, —13MPa at the 2nd, 3rd, 4th and 5th day by water stress. The relative
water contents were 75%, 62% and 57% at the 3rd, 4th and 5th day after treatment. Photosyn-
thesis was reduced largely by water stress. The photosynthetic rate after treatment at 2nd day
and 3rd day was dropped to 18.15zmol. CO,/m? - sec™ and 9.35umol. CO./m? - sec™*, It was
never recovered to the normal, even after rewatering. Stomatal conductance had been
reduced since 2nd day after treatment and increased after rewatering.

Key words : Water stress, Leaf water potential, Total root length, Photosynthesis, Stomatal
conductance, Nicotiana tabacum,
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Fig. 1. The moisture content of soil during
water stress treatment.
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Table 1. Stem height, leaf area and dry weight affected by water stress during early growing stage in tobacco plant
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Dry weight (g /plant)

Root

Shoot

Leaf area (cm? /plant)

Stem height (cm)

Variety Treatment

55 80 9.8 123 150 25.0 597 838 979 1320 1776 2774 2.2 2.6 35 4.7 6.6 128 0.17 0.39 0.46 0.53 0.62 1.09

NC2326 Control

25 32 35 43 85 017 032 0.37 046 0.59 0.89

7.8 88 9.7 194 581 736 898 895 888 1998 2.1

55 7.1

Stressed

9.4 0.21 0.38 0.46 0.53 0.62 1.05

5.9

27 32 4.1

58 7.0 7.5 89 108 16.8 570 813 915 1267 1384 2547 2.1

Burley21 Control

7.4 0.20 0.37 0.44 0.49 0.55 0.86

3.6 4.0

7.8 82 123 572 769 895 833 892 1904 2.0 25 3.1

56 60 7.3

X Kyll Stressed

1.7 0.02 0.08 0.09 0.07 0.09 0.15

0.5

98 110 370 228 0.2 04 03 0.7

0.5 09 22 36 137

0.7 09 04

LSD(5%)

: Days after treatment,

*
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Fig. 2. The changes of total root length af-
fected by water stress during early
growing stage in tobacco.
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Fig. 3. The changes of leaf water potential
affected by water stress during early
growing stage in tobacco.
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Table 2. Photosynthetic rate and stomatal conductance affected by water stress during early

growing stage in tobacco leaves

Photosynthesis Stomatal condpctance

Variety  Treatment (mol CO,/m? + sec™!) (mol /m? - sec™)
1. 2 3 4 5 8* 1 2 3 4 5 8
NC2326 Control 154 19.7 203 22.1 196 180 8.7 8.3 8.4 9.3 121 77
Stressed 14.8 185 9.3 6.1 48 166 8.7 6.3 4.3 3.5 2.3 8.6
Burley21 Control  13.0 185 20.2 19.6 187 173 88 8.4 8.8 9.1 116 7.8
x Kyll Stressed 13.9 17.8 9.4 6.1 41 151 85 5.8 3.6 2.0 1.9 8.8
LSD(5%) 26 0.6 1.3 0.8 0.5 1.2 1.1 1.0 0.8 0.9 09 11

* : Days after treatment.
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