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Effect of Manganese Stress on Activities of Enzymes Involved in Nitrogen Metab-

olism of Soybean

JIN Xi-jun, QU Chun-yuan, ZHAO Yun-na, LI Wen-xia, ZHANG Yu-xian
(College of Agronomy, HeilongjiangBayi Agricultural University, Daqing 163319, China)

Abstract; Soybean was cultivated with sand culture method, and optimal Mn concentration was used as control, and 4 manga-
nese stress treatments including 2 manganese deficiency treatments(including serious stress and light stress which were 1/25
and 1/5 of optimal manganese concentration respectively, expressed by SI and S2) and 2 excess stress treatments (including
serious stress and light stress which were 5 and 25 times of optimal Mn concentration respectively, expressed by S3 and $4)
were set to study the effect of manganese stress on activities of enzymes involved in nitrogen metabolism. The results showed
that: activities of GS and GOGAT in leaf were inhibited by manganese deficiency stress in different degree, but promoted by
manganese excess stress. Activities of GS of root was not affected by manganese deficiency stress(S1 and S2), but inhibited
by manganese excess stress(S3 and S4). All Manganese stress significantly inhibited the activities of GOGAT in root, but had
no effect on the activities of GS and GOGAT in stem. Activities of GDH in leaf were promoted by serious manganese stress( Sl
and S4), while inhibited by light manganese stress(S2 and S3). All manganese stress inhibited the activities of GDH in stem
and root. In conclusion, the activities of GS, GOGAT, GDH in leaves, stems, roots were all influenced by manganese stress
in different form because of different metabolic function and composition of isoenzymes in different organs, which lead the
change of nitrogen metabolic state.
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Table 1 Effect of manganese stress on GS activities( pmol-g ' FW-min ")

s i
Treatments O%;iis Ve 2 fid 6

s1 i 1.07 £0. 02 cC 0.79 £0.01 bB 1.17 £0.02 bB 0.62 £0.06 aA
$2 Leaf 1.06 £0. 01 cC 0.79 £0.02 bB 1. 10 £0. 06 abAB 0.75 £0.07 bAB
CK 1.07 £0.03 cC 0.59£0.03 aA 1.02 £0. 08 aAB 0.77 £0.03 bAB
$3 0.96 £0.02 bB 1.17 £0.01 cC 1.40 £0.03 C 0.78 £0.05 bB
4 0.76 0. 06 aA 0.80 0. 10 bB 0.99 £0.07 aA 0.89 £0.06 cB
s1 % 0.69 0. 04 aA 0.81£0.03 aA 0.58 £0.05 aA 0.55£0.03 aA
$2 Stem 0.67 £0.07 aA 0.93 £0.01 aA 0.65 0. 04 aA 0.58 0. 04 aA
CK 0.64 £0.01 aA 0.94 £0.05 aA 0.66 0. 06 aA 0.60 0. 02 aA
$3 0.61 £0.02 aA 0.89 0. 04 aA 0.58 £0.30 aA 0.57 £0.05 aA
4 0.77 £0.05 aA 0.75 £0.07 aA 0.53 £0.06 aA 0.68 £0.07 aA
s1 il 0.33£0.03 aA 0.46 £0.02 aA 0.49 £0. 04 bA 0.42£0.01 bA
$2 Root 0.39 £0.02 bA 0.41 £0.05 aA 0.48 £0.03 bA 0.41 £0.04 bA
CK 0.39 £0.01 bA 0.44 £0.04 aA 0.48 £0.02 bA 0.41£0.02 bA
$3 0.38 0. 04 abA 0.48 £0.03 aA 0.52£0.03 bA 0.33 £0.04 aA
4 0.39 £0.03 bA 0.41£0.05 aA 0.40 £0.02 aA 0.33 £0.02 aA

SERH + BRI R RIR VNG FEIMINFRIR 2518 1% 5% RFERF T

Means + standard error; Values followed by different letters are significantly different at 1% ( capital letter) and 5% (lowercase letter) probability

levels, respectively. The same bellow.
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Table 2 Effect of manganese stress on GOGAT activities (OD-g 'FW-h™')

Ab 3 wE

Treatments Organs Ve 2 fid f6
S1 - 25.02 = 3.84 aA 29.22 + 2.84 aA 44.88 + 3.20 aA 28.88 +£2.00 aA
S2 Leaf 33.64 + 1.62 bB 62.48 + 4.35 bB 40.04 = 4.80 aA 24.54 +4.83 abA
CK 43.67 £ 2.20 ¢CD 72.65 £ 6.35 ¢B 73.85 + 6.06 cdB 40.34 £4.34 ¢BC
S3 38.23 + 3.33 beBC  92.44 + 7.40 bC 64.67 £ 6.46 bB 32.64 +2.45 bAB
4 33.65+ 3.60 bB 85.26 + 4.43 bC 65.22 + 4.43 bedB 48.34 £5.98 dC
S1 S 50.22 £ 4.21 aA 60.28 + 3.22 aA 60.18 = 6.34 aA 40.00 +3.36 aAB
S2 Stem 108. 18 £10. 12 dC 99.22 £12.68 dCD  142.43 £ 9.28 ¢C 52.88 £5.61 bBC
CK 111.47 £13.45 dC 88.97 £ 7.47 ¢dCD 160. 00 +13.22 cdC 81.56 +7.16 ¢D
S3 70.34 = 7.32 bAB 80.83 £ 5.74 beBCD 163.42 +12.56 dC 32.66 £4.77 aA
S4 88.23 + 4.18 c¢BC 67.27 £ 6.64 abA 92.18 + 7.86 bB 56.24 £4.80 bC
S1 R 65.78 £ 5.14 aA 50.22 + 4.62 aA 60.58 £+ 3.12 aA 40. 56 +4.36 aAB
S2 Root 142.43 +11.78 ¢B 108.60 = 9.32 dCD 89.21 + 7.68 bC 52.58 +4.46 bB
CK 160.32 £13.22 cB 114.52 £11. 75 dD 125. 65 £10. 80 ¢D 81.63 £7.60 cC
S3 163.12 +15. 86 ¢B 70.34 + 6.12 bAB 80.78 + 4.87 hBC 32.13 £3.65 aA
4 92.8 + 8.65 bA 88.43 + 4.58 ¢BC 67.27 = 6.14 aAB 51.37 £5.12 bB
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Table 3 Effect of manganese stress on GDH activities (OD-g 'FW-h™')

R2

R4

R6

Ab B WE
Treatments Organs v

S1 - 43.34 +3.34 ¢B
S2 Leaf 25.56 £2.67 aA
CK 30.44 £1.76 bA
S3 28.78 £2.21 abA
S4 23.98 £2.43 aA
S1 ES 24.45 +1.46 aA
2 Stem 35.67 £3.42 ¢C
CK 37.56 £1. 14 cC
S3 33.43 £2.00 ¢BC
S4 28.99 £3.11 bAB

86.58 + 6.77 cC
43.11 = 1.24 aA
59.62 + 2.45 bB
35.32+ 3.12 aA
113.68 +11.78 dD
27.63 £2.44 aA
38.85 +4.45 beBC
48.61 £4.94 dC
37.87 =1.87 bB
45.54 +3.80 cdBC

45.99 +3.41 ¢CD
25.65 £3.32 aA
35.12£2.82 bB
40.00 +3. 16 beBC
54.39 +4.54 dD
20.78 £1.98 aA
45.91 +£3.21 cC
82.34 £2.24 eD
34.77 £2.54 bB
76.32 +2.26 dD

43.32 +£2.26 ¢C
35.24 +1.62 bAB
40. 38 +3.36 becBC
29.24 £2.33 aA
54.37 £4.44 dD
28.57 £2.27 aA
33.56 +4.83 aAB
59.42 £3.86 cC
28.49 £2.54 aA
41.56 +3.61 bB
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b3 aE
Treatments Organs Ve e i o
S1 R 13.64 £1.26 aA 17.68 +1. 69 aA 44.76 +4. 17 aA 36. 11 £2.53 aA
S2 Root 70.45 £3.32 dD 27.32 £1.56 bB 57.43 £4.65 bcAB 46.28 +4.27 bcAB
CK 75.46 £2.54 eD 53.22 £5.65 cC 78.93 £6.73 dC 51.65 £4.43 ¢B
S3 31.63 £3. 14 cC 20.81 £1.67 aAB 52.11 £4.11 abAB 43.23 +3.35 bAB
S4 24.64 +£1.47 bB 28.49 £2.43 bB 64.45 £5.32 cB 47.34 +£3.99 bheB
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