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Ecophysiological Studies on the Drought Resistance of Soybean II. Effect of soil water deficit on leaf
wilting and changes in photosynthesis and bleeding influenced by re-watering : Chung Yeol LEE, Yukindo
TSUNO, Junichi NAKANO and Takeshi YAMAGUCHI (Faculty of Agriculture, Tottori University, Koyama, Tottori 680,
Japan)

Abstract : The influence of non-watering and re-watering treatment to leaf wilting, photosynthesis, root respira-
tion and bleeding in three cultivars (cv. Hwangkeumkong, Danyeobkong and Enrei) were investigated under
glasshouse conditions in 1991 and 1992. Leaf wilting was first observed at the lower leaves of the main stem by
suspending the water supply then later observed at the upper leaves. Conversely, the recovery from leaf wilting
was started from the upper leaves to the lower leaves during the initial 3 hours after re-watering. In the process
of soil drying, dead-leaf was observed successively from the lowest to the top leaf on main stem corresponding
to soil moisture ranged pF 3.5~4.2. Recovering speed of the photosynthetic rate by re-watering seemed to be
owned the both : high rate of root respiration and low ratio of leaf area/root weight. The bleeding from basal stem
of each cultivar was constant rate for 2 hours after cutting the stem. It was also confirmed that the bleeding rate
was significantly correlated with root respiration.

Key words : Bleeding, Drought resistance, Leaf wilting, Photosynthesis, Root respiration, Soybean.
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Fig. 1. Wilting of leaves by non-watering (A)
and recovery of leaves by soil water supply
(B) at the different position.
O : Enrei, [ J: Ohgon (Korean name : Hwang-
keumkong), 2 :Tanyou (Korean name:
Danyeobkong).
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Fig. 2. Relationship between wilting order and
recovery order of leaves.
Symbols are represented by the same at
those in Fig. 1.
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Fig. 3. Appearance of dead leaf position on main
stem related to soil moisture in the soil water
deficit treatment.
Symbols are represented by the same at
those in Fig. 1.
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Fig. 4. Relationship between dry weight of dead
leaf and soil moisture.
Symbols are represented by the same at
those in Fig. 1.
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Table 1. Characters of soybean plant by soil water deficit.

SRIE Dry weight (g plant™) Leaf Top/Root Leaf/Root Root Bleeding

Cultivar Treatment T Root area (¢ ) (dm?g!) respiration rate
op 00t (dmeplant) ‘B8 £ (mgCOg™h, 55C) (mL plant~'h~")

Enrei Cc* 16.55 4.64 44.7 3.57 9.63 10.60 1.52
T** 8.93 3.62 18.1 2.47 5.00 2.59 0.51
Ohgon C 11.96 3.46 27.1 3.47 7.83 6.00 0.78
(Hwangkeumkong) T 6.61 3.67 13.2 1.80 3.60 3.75 0.32
Tanyou C 6.17 2.03 12.7 3.04 6.26 5.56 0.55
(Danyeobkong) T 5.32 2.41 10.5 2.21 4.36 3.20 0.31

Cultivar names in parenthesis are Korean name.

*Control : Pot soil moisture was maintained at pF 1.9 through the experimental period (41-51 days after
emergence).
**Treatment : When pot soil moisture reached to pF 3.5 by non-watering treatment (41-48 days after
emergence), watering was resumed and pot soil moisture was maintained at pF 1.9.
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Fig. 5. Changes in net photosynthetic rate of successive leaf on main

stem by re-watering.

@®:1st, M:2nd, a:3rd, C:4th, &:5th.
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Fig. 6. Changes in bleeding rate of plant grown
non-watering (solid) and watering (open).
®,C: Enrei, B, :0hgon (Korean name:
Hwangkeumkong), a, 2 :Tanyou (Korean
name : Danyeobkong).
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Symbols are represented by the same at
those in Fig. 7.
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Table 2. Leaf dry weight, root dry weight and root respiratory rate by soil water deficit*.
Leaf dry A/B Root dry weight R.OOE.
Cultivar weight (g plant™!) o (g plant™) g/c respration g Top/
Death(A) Survival Total(B) %) Rootlet (C) Total at 25°C(D) Root
(mg CO,g'h™%)
Enrei 11.5 8.6 20.1 57.2 1.2 5.6 16.8 1.59 12.6 10.2
Ohgon 7.6 11.0 18.6  40.9 1.3 5.1 143 1.48 12.5 9.1
(Hwangkeumkong)
Tanyou 43 2.4 6.7 642 0.6 3.3 11.2 1.41 48 6.9

(Danyeobkong)

Cultivar names in parenthesis are korean name.

* Non-waterig treatment (79-83 days after emergence).
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