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Effect of Ca NO; , stress on growth activities of antioxidant enzymes

and reactive oxygen metabolism of grafted tomatoes

ZHANG Gu-wen ZHU Yue-lin® LIU Zheng-lu WEI Guo-ping HU Chun-mei
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Abstract Using Kagemusya” Lycopersicon esculentum Mill. as rootstock and* Baoda 903" as scion grafting was
made to compare the differences in plant growth activities of antioxidant enzymes metabolism of reactive oxygen species
and contents of osmotic adjustment substances in leaves between grafted and own-root tomato seedlings grown hydroponi-

cally under 80 mmol/L Ca NOj , stress. The results showed that Ca NO; , stress significantly reduced plant growth but

significantly increased the activities of antioxidant enzymes increased O5 producing rate and contents of hydrogen perox-
ide H,0, malondiadehyde MDA  proline and soluble protein in both grafted and own-root seedlings. The biomass
production of grafied seedlings activities of antioxidant enzymes and contents of proline and soluble protein in leaves of
grafted seedlings were significantly higher than those of own-root seedlings while O; production rate contents of H,0,
and MDA in leaves of grafted seedlings were significantly lower than those of own-root seedlings under Ca NO; , stress.
These results indicated that higher activities of antioxidant enzymes high contents of osmotic adjustment substances and
less oxidative damage might be involved in the stronger salt tolerance of grafted tomato seedlings.
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1 Ca NO; ,
Table 1 Effect of Ca NO; , stress on biomass production in grafted and own-root tomato seedlings
Shoot  g/plant Root  g/plant / DW percentage %
Treatment ROOt/.ShOOt
Fresh weight Dry weight Fresh weight Dry weight ratio Shoot Root
Gl 113.29 a 11.27 a 38.03 a 2.56 a 0.23 b 9.95b 6.73 b
G2 67.67 ¢ 7.20 ¢ 26.25 b 1.80 b 0.25a 10.64 a 6.86 a
01 90.33 b 8.499 b 24.14 b 1.59 ¢ 0.19 ¢ 9.40 d 6.59 ¢
02 39.90 d 3.83d 13.13 ¢ 0.88 d 0.23b 9.60 c 6.70 b
Note 5% Values followed by different letters within a column are significant difference at 5%

level and the same symbol is used for other tables.

2 Ca NO; ,

Table 2 Effect of Ca NO; , stress on the activities of antioxidant enzymes in leaves of grafted and own-root tomato seedlings

Stress time d

Treatment Activities of enzymes 0 3 6 9 12
Gl SOD 264.07 a 226.47 b 278.69 b 272.65 b 271.79 b
G2 U/g FW 271.00 a 250.98 a 316.93 a 327.65 a 350.00 a
01 216.45 b 186.27 d 213.11d 209.27 ¢ 224.36 ¢
02 210.39 b 198.04 ¢ 241.53 ¢ 245.14 b 258.97 b
Gl POD 4213 a 4054 a 4268 a 4216 b 4071 b
G2 U/ g min FW 4354 a 3641 b 4311 a 4828 a 5289 a
01 3409 b 3143 b 3467 b 3547 ¢ 3446 ¢
02 3309 b 2480 ¢ 3090 ¢ 3644 ¢ 3937 b
Gl CAT 792.18 a 794.80 a 719.61a 764.00 a 723.21 a
G2 U/ g min FW 776.83 a 749.25 b 664.09 b 652.83 ¢ 635.36 ¢
01 605.69 b 626.00 ¢ 574.58 b 606.24 b 562.68 b
02 622.00 b 534.47 d 478.86 ¢ 472.46 d 444 .85 d
Note Statistic analysis was carried out within the same item. The same below.
SOD POD  CAT Ca NO; , Gl
01 4 Ca
2.3 Ca NO3 2 NO3 2
0; H,0, MDA 12 d G2 02
3 Ca NOs , 33.08
) 23.13
Gl 0 H,0, MDA
_ Ca NO3 2
o1 Ca NO; , 0; 64
H,0, MDA 6 d
G2 02 0;
H,0, MDA 12 3
d 02_ H202 MDA

90.82% 108.10%  87.55%
121% 165.22%  149.30%

2.4 Ca NO; , ¢  Santa-Cruz
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3 Ca NO; , 0; H,0, MDA
Table 3 Effect of Ca NO; , stress on the O; producing rate and H,O, and MDA contents in leaves of grafted
and own-root tomato seedlings
Stress time d
Treatment Activities of enzymes 0 3 6 9 12
Gl 12.45 a 13.40 ¢ 13.11 ¢ 12.79 ¢ 11.98 d
G2 05 production rate 12.84 a 19.97 b 24.32 b 25.49 b 22.86 b
01 nmol/ ¢ min  FW 12.09 a 11.72 ¢ 11.94 ¢ 12.23 ¢ 13.81 ¢
02 11.26 a 21.80 a 28.51 a 31.72 a 30.52 a
Gl 7.31 a 8.69 ¢ 7.32¢ 8.15¢ 9.01 ¢
G2 H,0, content 7.64 a 12.25 b 16.69 b 18.20 b 18.75 b
01 pmol/g  FW 7.90 a 9.01 ¢ 8.17 ¢ 8.35 ¢ 9.66 c
02 7.58 a 14.16 a 19.41 a 24.38 a 25.62 a
Gl 5.32a 6.91 c 6.59 ¢ 5.36 ¢ 7.71 c
G2 MDA content 5.94 a 9.20b 11.95b 13.45b 14.46 b
01 pmol/g  FW 4.96 a 6.39 ¢ 6.48 ¢ 5.75 ¢ 7.14 ¢
02 5.12 a 12.58 a 14.02 a 16.24 a 17.80 a
4 Ca N03 2

Table 4 Effect of Ca NO; , stress on contents of proline and soluble protein in leaves of grafted and own-root tomato seedlings

Stress time d

Treatment Activities of enzymes 0 3 6 9 12
Gl 0.20 b 0.23 ¢ 0.40 ¢ 0.49 ¢ 0.50 ¢
G2 Proline content 0.58 a 5.82a 7.97 a 13.32 a 17.04 a
01 pg/s FW 0.17 b 0.20 ¢ 0.40 ¢ 0.44 ¢ 0.47 ¢
02 0.72 a 4.54 b 6.01b 10.89 b 11.34 b
Gl 1.15a 1.20 a 1.20 b 1.18 b 1.10b
G2 Soluble protein content 1.15a 1.23 a 1.39 a 1.42 a 1.38 a
01 mg/g FW 1.04 a 1.0l a 1.11b 1.07 b 1.09b
02 1.10 a 1.07 a 1.14b 1.09 b 1.02 b
Ca N03 2
1
SOD
02_ H202 02
POD  CAT H,0,
14 16 NaCl
Oj_ H202 - OH
7 2 3 Ca
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