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Effect of Drought Stress at Various Growth Stages on
Soybean Growth and Yield

Chung Guk Kim* and Mun Hwan Koh*

ABSTRACT : The present study was conducted to know the growth and yield of in response to

the drought stress at the different soybean growth stage. Drought stress was given to the

soybean plants on early vegetative growth at fourth-node stage (FNS), mid-growth at beginning

pod stage(BPS) and late growth at beginning seed stage(BSS) for 30 days, which are high

availability in soil water stress on climate condition of Korea. Dry weight was decreased severely

by water stress at FNS, and BPS and BSS has no difference compared to control. Chlorophyll

content of leaf severely decreased at the end of water stress of FNS and BPS, but was

recovered at the harvest stage. Drought-stressed root distributed mainly near the soil surface

and number and dry weight of root nodule were decreased severely by drought stress at BPS.

Number of pod, seed weight and yield were decreased by drought stress and showed the highest

yield loss at BPS.

Key words : Drought stress, Soybean, Growth, Yield.
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Tabie 1. Physicochemical properties of soil before treatment

pH OM Av. P,Os Ex. cat. (c mol* /kg) CEC Bulk density
Texture
(1:5)  (g/kg) (mg/kg) Ca Mg K (c mol* /kg) (g /cm®)
Loam 5.4 18 108 1.5 0.6 0.28 7.5 1.31




Table 2. Top dry weight as affected by drought stress at different growth stage

After water stress*

Harvesting time

Treatment

stage Stress (A) Control (B) A/B Stress (A) Control (B) A/B
FNS* 21.2 35.9 59.1 219 278 78.8
BPS** 157.2 216.1 72.7 257 278 92.5
BSS* 199.8 240.8 83.0 256 278 92.1

*  Weighted immediately after final day
* FNS : Fourth-node stage.

** BPS : Beginning pod stage.

= BSS : Beginning seed stage.

Table 3. Chlorophyll contents as affected by drought stress at different growth stage

After water stress*

Harvesting time

Treatment
stage Stress (A) Control (B) A/B Stress (A) Control (B) A/B
crrsreneinin e SP AT COURLITE v ververeeeereereeessnssussos sueceeseesneneens
FNS 26.4 39.9 66.2 36.8 37.7 97.7
BPS 46.1 53.2 86.7 37.4 37.7 99.2
BSS 51.0 53.3 95.7 37.7 37.7 100

*Counted immediately after final day
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Table 4. Root distribution on soil profiles as affected by drought stress at different growth

stage

Percentage of root distribution

Root dry

Treatment Stage

weight (g /plant)

0~10cm 10~20cm  20~30cm  30~40cm Total
FNS stress 75.4 154 9.2 0 100 6.5
control 72.2 15.3 12.5 0 100 7.2
BPS stress 77.7 7.8 11.6 2.9 100 10.3
control 85.4 7.7 4.6 2.3 100 13.0
BSS stress 80.2 10.3 7.1 2.4 100 12.6
control 84.9 8.3 5.3 1.5 100 13.2
stress(A) 77.8 11.1 9.3 1.8 100 9.8
Mean
control(B) 80.8 10.4 7.5 1.3 100 11.1
Ratio (A/B) 96.3 106.7 124.0 138.5 100 88.3

Table 5. Nodule distribution on soil profiles as affected by drought stress at different growth

stage
Number of nodule (No. /plant) Nodule
Treatment stage ™ 3
Dry wt. ousan
0~10cm 10~20cm 20~30cm Total (g /plant) wt.(g)
PNS stress 70.8 7.8 1.3 79.9 0.16 1.94
control 112.5 2.5 0 115.0 0.16 1.36
BPS stress 95.0 5.0 3.1 103.1 0.46 4.46
control 363.0 49.0 4.5 416.5 1.68 4.04
BSS stress 262.5 73.5 27.5 363.5 1.80 4,95
control 441.3 37.3 13.0 491.6 2.56 5.21
M stress (A) 142.8 28.8 10.6 182.2 0.81 3.78
€ control(B) 305.6 29.6 5.8 341.0 1.47 3.54
Ratio (A/B) 46.7 97.3 182.8 53.4 55.1 106.8
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Table 6. Comparison among branch, node, pod, grain number and yield of different growth

stage by water stress

Treatment Stem length Branch Node

Pod Grain number  Yield

Ind
stage (cm) (no. /plant) (no.) (no. /plant) (no, /plant) (g /m?) naex
FNS 85.1 8.7 20.3 157 329 410 83.2
BPS 98.9 8.3 21.0 153 310 346 70.2
BSS 99.7 8.7 21.4 177 334 409 83.0
Control 98.1 8.9 21.1 206 422 493 100
LSD(5%) 9.5 ns 0.53 29.4 ns 91.9
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