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Effects of seed soaking with exogenous vitamin on seed
germination and seedling growth of sweet corn
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Abstract: [Objective] This study determined the effects of exogenous vitamins on seed germination
and seedling growth of sweet core to search for method of improving seed germination rate and breeding
strong seedling. [Method] ‘Zhongtian No. 1’ sweet corn that had been stored for more than one year was
used as material to investigate the effects of seed soaking with exogenous vitamins (Vg Vi, o Vi s Vg s
Veps Vusand Vi) at different concentrations (10, 50, 100 and 200 mg/L) on seed germination and seedling
growth., [Result] Seed germination and seedling growth of sweet core were enhanced by all vitamins at one
or more concentrations except Vi . The best treatments were V¢ and Vyp with concentrations of 50 — 100
mg/ L, which significantly increased the seed germination rate,seedling height,root length, root to shoot ra-
tio and activity of root system. V. treatment significantly increased the activities of superoxide dismutase
(SOD) and peroxidase (POD) ,and decreased the content of malondialdehyde (MDA) in sweet corn seed-
ling. [Conclusion) Exogenous vitamins could be used for production of agents to improve germination and

growth of sweet corn.
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Table 1 Effect of different vitamins on germination rate of sweet corn %
Y R ek R/
(mg+L™H Vg, Ve, Vi, Vs, Vu Vep Ve
Vitamin concentration

0(CK) 60.00 b 60.00 b 60. 00 a 60. 00 a 60.00 b 60. 00 ¢ 60.00 d
10 53.68 cC 53.00 cC 59.84 aB 52.98 bC 59.99 bB 60.07 cB 67.01 cA
50 67.02 aC 53.18 cE 59.46 aD 60. 31 aD 60.01 bD 72.81 aB 79.98 aA
100 67.15 aB 60. 34 bC 53.28 bD 64. 64 aB 67.12 aB 67.08 bB 80.17 aA
200 60. 28 bC 66.96 aB 53.07 bD 60. 16 aC 53.05 ¢D 60. 04 cC 73.04 bA

TE « 7 0B 5 n A A /NG 52 8 3R 22 53 35 (o= 0. 05) A AT 8t i A /)R 52 B 7R 22 53 3% (0= 0. 05) . TR,

Note: Different lowercase letters in each colum mean significant difference between different treats at the 5% level; while different uppercase

letters in each row mean significant difference between different treats at the 5% level. The same below.
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Table 2 Effect of different vitamins on root length of sweet corn seedling cm
YR PR B/
(mg+ LD Vi, Vi, Vi, Vi, Vu Vpp Ve
Vitamin concentration

0(CK) 6.30 e 6.30 e 6.30 a 6.30 ¢ 6.30 ¢ 6.30 ¢ 6.30 e
10 7.20 dD 7.40 dC 5.47 bG 6.30 cF 6.40b E 7.80 bB 9.20 dA
50 8.91 bD 9.21 bC 5.20 cG 6.40 bF 6.49b E 10. 06 aB 11. 80 bA
100 9.20 aD 9.49 aC 4.69 dG 6.50 aF 6.60 aE 10. 00 aB 12.10 aA
200 7.40 cD 7.60 cC 4.10 eG 6.30 cF 6.40 bE 7.90 bB 10. 93 cA
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Table 3 Effect of different vitamins on height of sweet corn seedling cm
e Rk e/
(mg+ L1 Vg, Vs, Vi, Vs, Vu Vpp Ve
Vitamin concentration

0(CK) 8.40 d 8.40 d 8.40 a 8.40 ¢ 8.40 ¢ 8.40 e 8.40 e
10 9.20 cD 9.70 cC 8.10 bG 8.60 bE 8.50 bF 10. 40 dB 11.07 dA
50 10. 20 bD 10. 90 bC 8.01 bG 8. 80 aE 8.60 aF 12. 41 aA 12.10 bB
100 10. 40 aD 11. 31 aC 7.50 cG 8.90 aE 8.70 aF 12.21 bB 12.50 aA
200 9.30 cD 9.80 cC 7.00 dF 8.60 bE 8.60 aE 10. 70 ¢cB 11.70 cA
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Table 4 Effect of different vitamins on root weight of sweet corn seedling g/ kK
He A Rk R/
(mg+ LD Vg, Ve, Vi, Vs, Vu Vpp Ve
Vitamin concentration
0(CK) 0.700 ¢ 0.700 ¢ 0.700 a 0.700 b 0.700 b 0.700 ¢ 0.700 d
10 0.787 bD 0. 845 bC 0.670 aF 0.710 bE 0.720 abE 0.940 bB 0.990 cA
50 0.947 aD 1.013 aC 0. 620 bF 0.730 aE 0. 720 abE 1.160 aB 1. 250 aA
100 1.000 aC 1.026 aC 0.587 bE 0. 740 aD 0. 730 aD 1.150 aB 1.290 aA
200 0.827 bD 0.867 bC 0.530 cF 0.720 abE 0.713 abE 0.950 bB 1.177 bA
RO BEZEMAHERS G LBEREHOZM
Table 5 Effect of different vitamins on aboveground weight of sweet corn seedling g/
(mg+ L1 Vi, Vi, Vi, Vi, Vu Vpp Ve
Vitamin concentration
0(CK) 1.347 ¢ 1.347 ¢ 1. 347 a 1.347 b 1.347 a 1. 347 ¢ 1.347 d
10 1.503 bB 1.547 bB 1.310 aD 1.350 bC 1. 360 aC 1.640 bA 1.514 ¢B
50 1. 647 aC 1.750 aB 1.267 bF 1. 353 bD 1.370 aD 1.910 aA 1.705 aB
100 1. 690 aC 1. 780 aB 1. 270 bE 1. 373 bD 1. 380 aD 1. 887 aA 1.713 aB
200 1.520 bB 1.590 bB 1. 210 bD 1.347 bC 1. 357 aC 1.650 bA 1.677 bA
RO HAEZRMWHMHEXRYERBLWZ I
Table 6 Effect of different vitamins on root to shoot ratio of sweet corn seedling
He 3R PR R/ M5 Root shoot ratio
(mg+L 1)
Vitamin concentration VB| VBZ VBG VB|2 Vu Vpp Ve
0(CK) 0.520 b 0.520 b 0.520 a 0.520 a 0.520 a 0.520 ¢ 0.520 e
10 0.523 bD 0. 547 abC 0.511 abD 0.526 aD 0.529 aD 0.573 bB 0.654 dA
50 0.575 aC 0.579 aC 0.490 bE 0.542 aD 0.526 aD 0.607 aB 0.733 bA
100 0.592 aC 0.577 aD 0.462 cF 0.539 aE 0.529 aE 0.610 aB 0.753 aA
200 0. 544 bC 0.545 abC 0.438 ¢D 0. 535 aC 0.526 aC 0.576 bB 0.702 cA
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Table 7 Effect of different vitamins (100 mg/L) on root activity of sweet corn seedling

R WERWE S/ (pge gt «h™D e R WA/ (ug gt « b
Vitamin Root activity Vitamin Root activity

CK 19.5 g Vs, 24.5 e

Vi, 33.0d Vu 22.51

VBZ 34.5 ¢ VFP 48.0 b

Ve, 10.5 h Ve 55.0 a

2.5 Ve B ERYEEBRERNIT
AL T IR R L. 100 mg/L Ve 7
ol o 1 E K &)y AR R RROR B A L Ak B ) I
FRA A PR bR o AT A5 R NS 8 Fran . ik 8wl
DA L B R A 28 100 mg/L Ve 32 ff 4k B
EORAH 1 SOD 5 P 850 IR F & 17, 692,

POD JH M 0 B2 55 18, 52% , MDA & & & %) R
FEAK 17. 012, 45 £, 100 mg/L Ve B FhE
2R R R OK 4 A R B R 48 SOD Al
POD {35 ¥ . 15 5 4 1 Bt & A0 RE 77 . B AR 40 17 40 g
JE ik S AR R L R I R OK &) il R A KA T AR

A

R 8 V(100 mg/L) iR Fxt & E K4 £ B ISARHI I
Table 8 Effect of vitamin C (100 mg/L.) on physiological indexes of sweet corn seedling

b3 SOD i/ (U« g™ POD iEd:/ (U« gD MDA 4 & /(nmol « g~ 1)
Treatment SOD activity POD activity MDA content

CK 115.32 b 856.27 b 18.46 b

Ve 135.73 a 1014.81 a 15.32 a
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