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Figure 1 Changes of 100-seed weight in different canopy of
soybean plant
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Table 1 Changes of germination rate and germination potential of seed in different canopy of soybean plant

Canopy Jinong15 Jinong24

Germination rate (%)  Germination potential (%) Germination rate (%)  Germination potential (%)
Lower 99.4° 93.0° 100.0° 99.2°
Lower-middle 99.2° 92.4° 99.2° 96.0
Middle 98.1° 89.4° 99.2° 92.1°
Upper-middle 975° 90.6 98.4° 94 .4 °°
Upper 97.1° 929° 98.4° 96.8 %

[l — g A ) —F1 P AN [F)_E AR NG FRERORTE0.05/K T L2 R B

Values within a variety and a column followed by a different superscript lowercase letter are significant difference at 0.05 prob-

ability level.
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Figure 2 Dry weight of each part in different canopy of soy-
bean seedling

(A) Dry weight of the cotyledons; (B) Dry weight of seedling
without cotyledons; (C) Dry weight of seedling with cotyle-
dons
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Figure 3 Changes of germination index (A) and vigor index
(B) in different canopy of soybean plant
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Table 2 Differences of stem diameter and hypocotyl length in different canopy of soybean seedling (means+SE)

Canopy Jinong15 Jinong24

Stem diameter (mm) Hypocotyl length (cm) Stem diameter (mm) Hypocotyl length (cm)
Lower 2.25+0.035 a 4.6410.14 b 1.98+0.023 a 7.91+£0.13 b
Lower-middle 2.20+0.067 ab 4.39+0.08 ¢ 1.96+0.041 a 7.53+0.04 ¢
Middle 2.13+0.058 bc 4.72+0.19 b 1.92+0.066 a 7.91+0.18 b
Upper-middle 2.08+0.037 ¢ 4.87+0.14 b 1.7940.083 b 8.09+0.23 ab
Upper 2.07+0.069 ¢ 5.66+0.03 a 1.7210.058 b 8.26+0.05 a

[Fl—H W ARG T 8RR TE0.05 KT L2257 B3

Values within a column followed by a different lowercase letter are significant difference at 0.05 probability level.

R/3  REAEMA R Z P85 5O R HU B X MDA S A2 1L

Table 3 Changes of antioxidant enzyme activities and MDA content during seed germination in different canopy of soybean

Canopy Antioxidant enzyme activities MDA contents
SOD activities (U-g™") POD activities (AAs7o'min~"-g™") CAT activities (U-g™") (nmol-g™")
Jinong15 Lower 1005.5+16.1 a 24.0+2.83 a 338.1+15.7 a 36.0+0.48 c
Lower-middle 951.6+£10.7 b 26.1+1.52 a 308.6+10.8 ab 36.9+1.46 c
Middle 915.2+6.7 c 23.9+1.78 a 301.6+20.1 b 38.1+0.30 c
Upper-middle 865.0+12.5d 23.7+0.77 a 298.9+23.8 b 46.5+1.66 b
Upper 814.6+27.3 e 22.9+0.42 a 280.4+13.3 b 55.4+2.54 a
Jinong24 Lower 756.7+24.7 a 36.9+0.33 a 251.6+9.45 a 42.7+1.15d
Lower-middle 720.4+12.5a 38.3+3.78 a 229.5+6.4 ab 44.7+2.10 cd
Middle 628.6+20.5 b 36.7+x1.09 a 225.7£12.1 bc 47.3+1.37 ¢
Upper-middle 550.0+10.6 ¢ 35.1£0.59 ab 214.8+15.0 cd 52.6+1.63 b
Upper 487.4+11.6 d 32.1+1.70 b 201.9+13.5d 58.4+0.62 a

[ — g A ] — F P AN [N B ORAE0.05K T EE R R .

Values within a variety and a column followed by a different lowercase letter are significant difference at 0.05 probability level.

HER. R EATH R #(P<0.05).
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HZ 5723 (P<0.05), HP & s, o B b
W2 ZERAEE . HA245 N KE FHFCAT
NS o B FEI11.49%. 17.14%
F124.66%, H 7571k 5.3 KT (P<0.05).

ML F H, B = 0 T KRG
RS R . HR155 N, B R R
KEF IR & E R ER T L& B
(P<0.05), JFH F#. S FH#. i S B —
W& B2 ) b b #1%34.92% . 33.40%. 31.25% 411
16.06%, H.7# 5 5.3 (P<0.05), HZ T#E. T &BA

RS T N RS R R ORIA R K.
TA245 T EE h R R b bR
P S Bl b B ER1526.92% . 23.50%. 19.03%
A19.80%, H.Z 51k &2 K1 (P<0.05).
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Seed Vigor and Antioxidant Enzyme Activities During Germination
in Different Canopies of Soybean

Siyu Chen, Peng Liu, Mo Zhu, Dongdong Xia, Liang Li, Kezhang Xu, Zhanyu Chen, Zhian Zhang’
College of Agronomy, Jilin Agricultural University, Changchun 130118, China

Abstract Jinong 15 and Jinong 24 were divided into 5 canopies by plant height—lower, lower-middle, middle, up-
per-middle and upper—for analyzing 100-seed weight, seed vigor, changes in antioxidant enzyme activities and MDA
content with germination for 7 d in different canopies of soybean cotyledon. Soybean 100-seed weight increased slightly
and then decreased gradually with increasing canopy, with the upper ones being the lightest. The germination rate and
germination potential were higher in the low and lower-middle heights, and their vigor indexes were significantly higher
than in the upper-middle and upper heights. The stem diameter of seed germination seedlings were significantly greater in
the lower and lower-middle heights than in the upper-middle and upper heights. The antioxidant enzyme activities of the
cotyledon during seed germination were higher in the lower and lower-middle heights than the upper height, but the MDA
content was less than in the upper height. The low and lower-middle part was the best canopy because the seed vigor
was high, seedlings were robust, and cotyledon metabolism was vigorous.

Key words soybean, seed vigor, antioxidant enzyme activities

Chen SY, Liu P, Zhu M, Xia DD, Li L, [Xu KZ|, Chen ZY, Zhang ZA (2016). Seed vigor and antioxidant enzyme activities
during germination in different canopies of soybean. Chin Bull Bot 51, 24-30.
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