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The effect of cadmium on soybean productivity that cultivate for
breeding
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ABSTRACT: This research was aimed to study the effect of Cadmium-contaminated environment on the growth
performance and nutrition of soybean and the accumulation of Cadmium through the food chain. Therefore, if you
grow the soybean F1 Generation (First Filial Generation) which is produced in the Cadmium-contaminated area,
the Cadmium can be passed along to F2 and affect soybean production and the consumers later on. By using the
highest acceptable levels of Cadmium-contaminated soil for Chiang Mai 60 soybean cultivation, the experiment was
conducted from February 2015 to February 2016 in a completely randomized design by divided into 6 treatments
and 40 replications. Cadmium in soil was used in rates of 0, 20.0,40.0, 60.0, 80.0 and 100 ppm. The soybeans were
conducted in 2 times (F1 and F2 generation). The results showed that soybean growth, yield, proteins and lipids in
F1 and F2 generations were significantly related to the intensity of Cadmium in soil at P < 0.05 by the more intensity
of Cadmium effected to the worse growth, yield, proteins and lipids. So that soybean breeder (F1 generation) should
be planted in soil with Cadmium doesn’t have over than 20.0 ppm. for great effectiveness of seed.
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Table 1 The average leaf area per two plants (cm2) in F1 generation.
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Cd in soil The average leaf area per two plants in F1 generation (cm?)

(ppM) R, R, R R, R,
0 177° 197° 386° 408° 265°
20.0 148° 169° 363% 389" 249°
40.0 132° 158" 332%° 379% 228"
60.0 125¢ 156" 322%° 340™ 204
80.0 110¢ 155% 306" 321° 201¢
100 103¢ 139° 279° 263° 194¢
C.V. (%) 4.98 8.20 7.91 6.69 6.38

29 Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.

Table 2 The average leaf area per two plants (cm?) in F2 generation.

Cd in soil The average leaf area per two plants in F2 generation (cm?)

(ppm) R1 R3 R5 R6
0 212° 358° 546° 510°
20.0 206® 325" 519° 465°
40.0 200% 319% 510% 426°
60.0 191° 303° 457° 370°
80.0 162° 288° 387° 341
100 155° 215° 354° 310°
C.V. (%) 8.31 6.26 6.18 5.50

abcd

Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.
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Table 3 Dry matter (g) in F1 generation.

Cd in soil Dry matter in F1 generation (g / Plant)

(ppm) R R R R R R

1 3 5 6 A 8
0 0.817° 1.87° 2.63° 10.7° 6.00° 4.45°
20.0 0.620% 1.42° 2.40° 6.23° 4.97° 4.41°
40.0 0.597% 1.18% 1.95° 5.70* 4.95° 4.04°
60.0 0.580% 1.08" 1.64° 4.79% 3.95° 3.31°
80.0 0.567° 0.970% 1.51° 4.63° 3.88° 3.24°
100 0.543° 0.627° 1.11¢ 3.48° 3.39° 2.96¢
C.V. (%) 5.22 2.88 3.44 2.31 2.71 2.40

29 Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.

Table 4 Dry matter (g) in F2 generation.

Cd in soail Dry matter in F2 generation (g / Plant)

(ppm) R, R R R R, R,
0 0.817° 1.70° 2.63° 10.4° 5.90° 5.84°
20.0 0.620% 1.42% 2.40% 7.32% 4.56° 4.59°
40.0 0.597% 1.20% 2.05> 6.17° 4.40° 4.16%
60.0 0.580%° 1.16™ 1.82° 4.86" 3.95° 3.83"
80.0 0.567° 0.960° 1.64% 4.47% 3.66° 3.24°
100 0.543° 0.763° 1.28¢ 2.88° 2.26° 2.03¢
C.V. (%) 4.22 4.31 3.02 3.54 3.50 3.19

I Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.

Table 5 Pods weight per plant (g) in F1 generation.

Cd in soail Pods weight per plant in F1 generation. (g)

(ppm) Rq R-s Rﬁ R7 Rs
0 0.0180° 0.230° 6.94° 4.69° 4.66°
20.0 0.0170° 0.228° 4.94° 4.20%° 4.03°
40.0 0.0150° 0.143° 3.61™ 3.46™° 3.44%
60.0 0.0150° 0.138° 3.13° 2.69%¢ 2.66%
80.0 0.0140° 0.107° 2.80% 2.41% 2.31%
100 0.0120° 0.103¢ 1.45° 1.26¢ 1.23°
C.V. (%) 3.29 1.76 2.06 2.43 2.16

I Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.

Table 6 Pods weight per plant (g) in F2 generation.

Cd in soil Pods weight per plant in F2 generation. (g)

(ppm) Rq R‘S Ra R7 Ra
0 0.0150° 0.286° 3.82° 3.79° 3.67°
20.0 0.0130° 0.191° 3.12% 2.79° 2.52°
40.0 0.00900° 0.120° 2.74" 2.63% 2.21°
60.0 0.00800° 0.104° 2.43> 2.41% 2.17°
80.0 0.00700* 0.0930° 2.17% 1.81% 1.43°
100 0.00500° 0.0840° 1.65° 1.35° 1.34°
C.V. (%) 2.61 1.92 3.54 2.93 2.72

I Means in column with different superscripts are significantly differentat P < 0.05 by Turkey HSD.
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Figure 5 Yield (%) in (a) F1 generation and (b) F2 generation.
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A8.CD gignificantly differentat P < 0.05 by Turkey HSD.
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Figure 8 100 Seeds dry weight (g) in (a) F1 generation and (b) F2 generation.
~8.C Significantly differentat P < 0.05 by Turkey HSD.
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Figure 9 Protein in seeds (%) in (a) F1 generation and (b) F2 generation.
8.C0 gignificantly differentat P < 0.05 by Turkey HSD.
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Figure 10 Lipid in seeds (%) in (a) F1 generation and (b) F2 generation.
8.C0 gignificantly differentat P < 0.05 by Turkey HSD.
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Figure 11 Germination of 100 seeds (%) in (a) F1 generation and (b) F2 generation.

A8 CP gignificantly differentat P < 0.05 by Turkey HSD.
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Figure 12 Cadmium concentration in soil (mg/kg) before and after cultivation in F1 generation.

AB.C.D-E gignificantly differentat P < 0.05 by Turkey HSD.
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AB.C.D-E gignificantly differentat P < 0.05 by Turkey HSD.
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