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Response of Growth and photosynthesis to NaCl stress in Soybean (Glysine max L.)

Seedlings
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ABSTRACT : This study was conducted in to elucidate the changes of growth characteristics and photosynthesis in three
soybean (Glycine max L. cv. Danwonkong, Hwangkeumkong and Kwangankong) 30 day old seedlings to 100mM NaCl
concentration containing 1/2 Hoagland's nutrient solution in sand culture. The main stem height and number of main stem
node were decreased. thus, leaf area and dry matter were decreased with 100mM NaCl. Growth reduction was less little
in Hwangkeumkong than other cultivars. The stem growth rate was affected less than other parts as root or leaf, by NaCl

treatment. The specific leaf area (SLA), shoot :

root ratio and leaf :

root ratio decreased with NaCl solution except for

those of Hwangkeumkong. There is no general tendency in leaf thickness by leaf position of three cultivars. The
chiorophyll content (SPAD) of the primary and 2nd leaf slightly decreased under NaCl solution but rapidly increased in
non-NaCl solution at 15 days after treatments. The photosynthesis, stomatal conductance and transpiration of 2nd leaf
positions reduced by NaCl and there were a sigificant correlation between photosynthesis and stomatal conductance or

transpiration.
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Table 1. Growth characters of 30 day old seedling of three soybean under 100mM NaCl sand culture.

Cutver NCLoone. ML Lot areg Dry Welg ig ) height S, Shootioo LeaffRoo
@M (o, plane’)y © AT  Leaf Stem Root Total  (cm) M &) @8) (m g)

Danwonkong 0(a) 4605 37411638 1061039 0971029 062+0.39 265+036 231+19 3529 33 171
100 () 20+05 9694230 032+0.17 0.19+0.06 0.19+0.10 0.70+£0.12 138+10 3028 27 1.68

bla x 10(%) 435 259 302 19.1 307 264 597 858 80 983

Hwangkeumkong 0 (@ S1+03 S5113+341 1341028 1151022 064+0.16 313£022 27.7+25 3816 39 209
100 () 31105 2006+239 0.52+0.14 0.33+0.09 022008 107£0.11 17.7£11 3857 36 2.36

ba x 100 608 392 38.8 28.7 344 342 639 1011 923 1129

Kwangankong 0(a) 36405 340.51492 093+0.10 0.8410.12 0.46:0.09 223+0.10 210+18  366.1 39 202
100 () 18+05 603+388 0.19+0.10 0.13£0.06 0.10+008 0421008 130+17 3174 32 1.90

ba x 100 500 177 204 155 217 188 619 86.7 82.1 94.1

* . SLA ; Specific leaf area’
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Fig. I. Leaf thickness and green degree changes of 30 day old
seedlings of three soybean cultivars leaf position in 100mM
NaCl sand culture. [l ; Danwonkong control, [ ;
Danwonkong 100mM NaCl, & ; Hwangkeumkong control,
4 ; Hwangkeumkong 100mM NaCl, @ ; Kwangankong
control, and (O ; Kwangankong 100mM NaCl.
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Fig. 3. Changes of photosynthesis of soybean seedling under 100mM
NaCl  concentration in sand culture. [l ; Danwonkong
control, [] ; Danwonkong 100mM NaCl, @ ;
Hwangkeumkong control, < ; Hwangkeumkong 100mM
NaCl, @ ; Kwangankong control, and O ; Kwangankong
100mM NaCl.

Y &%

100mM NaClg A& ¥ 0¥ 74 & FFE9 P4 ¥
v 129 39 2o FAEY 3% 10949 B £59 P
YA B &% Asle 2 Ao|E HolA goton FFd
T v Z3E B 22y 100mM NaCl AHejoAde F2
gof vlsl B &7} A FAE A ¢ & ded A
3 10949 B3P £5E 13~16 (uM CO, misHolglon A
2 ¥ 094 B4 &7 71 24sE 9~13 (oM COy
m%HAE gon 2 ¥ 334 HBPe AL BYY. o

Kwangankong

8

10 15

—
o

20

25 10

Days after planting

Fig. 2.
control, () ; 2nd leaf to 100mM NaCl.

Changes in chlorophyll content (SPAD) of 3 soybean cultivars. M ; Ist leaf to control, [] ; lst leaf to 100mM NaCl, @ ; 2nd leaf to
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Fig. 4. Relationship of photosynthesis and stomatal conductance(A),
transpiration(B) in 1st leaf of three soybean cultivars grown
under control and 100mM NaCl in sand culture.
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