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Effects of the Hormone Metabolism of Different Maize
Genotypes under Zinc Deficiency

WANG Jing-an CHAI Na LIANG Xiao-hua
( Tianjin Normal University Tianjin 300387 China)

Abstract: The relationship was investigated between hormone metabolism and growth inhibition of maize caused
by zinc deficiency. Solution culture was used to study the changes of contents of tryptophan auxin gibberellin A, gib—
berellin A, and abscisic acid in maize under different levels of zinc. Tryptophan or auxin was added after zinc defi-
ciency treatment in order to research the effects on maize under zinc deficiency. Both zinc deficiency and low-zinc re—
sulted in the reduction of tryptophan and auxin the sensitive genotypes reduced much more than the insensitive geno—
types also the transport of auxin from aerial parts to root was baffled. In the early stage of zinc deficiency the contents
of abscisic acid and gibberellin A, in stems and leaves increased in the insensitive genotypes while decreased in the
sensitive genotypes which maybe related to resistance and compensatory growth of plants. Meanwhile the contents of
gibberellin A; increased in both two genotypes. The addition of both tryptophan and auxin could help the sensitive
genotypes to recover from zinc deficiency but had no effect on the insensitive genotypes. There was no consistent cor—
relativity between growth and contents of auxin gibberellin A; gibberellin A, and abscisic acid under zinc deficiency.
The hormone levels which could be influenced by growth speed participated in the resistance regulation.
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Tab.1 The tryptophan content in maize of zinc deficiency and low-zinc treatments %
Stalk leaf Root
Cultivar 0 1 0 1 2
120 Jidan120 0.304b 0.26¢ 0.401a 0.114a 0.091¢ 0.107ab
22 Liaodan22 0.251¢ 0.267c 0.287be 0.093¢ 0.077d 0.103b
:0. 1. 2. ; 5%
Note: 0. Meant zinc deficiency; 1. Meant low-zinc; 2. Meant normal-zinc; different letters indicated significant difference( P <0.05) the same as below.
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Tab.2 The IAA content of zinc deficiency and low-zinc treatments in maize ng/g
/d Stalk leaf Root
Cultivar Treatment day 0 1 2 0 1 2
120 Jidan120 8 259.02¢ 413.23a 284.74b 68.26¢ 235.52a 162.94b
13 616.32b  1290.50a 244.44de 160. 65a 148.45a 77.07c
22 Liaodan22 8 207.52d 262.24hc 206.43d 33.36d 133.77b 69. 66¢
13 276.87d 361.50¢ 207. 56e 38.94d 98. 34bc 103.95b
Note: The results w;re comparisons of treatments after the same time in the same part the same as below.
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Tab.3 The ABA content of zinc deficiency and low—zinc treatments in maize ng/g
/d Stalk leaf Root
Cultivar Treatment day 0 1 2 0 1 2
120 Jidan120 8 60.35¢ 95.42a 96.65a 12.27d 32.35a 24.96b
13 255.17b 284.00a 92.05de 28.95a 20.79¢ 8.48d
22 Liaodan22 8 100. 25a 85.52b 64.58¢ 10.32e 13.52cd 15.82¢
13 125.23d 167.67¢ 62.95¢ 9.76d 22.33b 21.87bc
2.4 GA,
4 8 d GA,
GA, 13 d GA,
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Tab.4 The GA, content in maize of zinc deficiency and low-zinc treatments ng/g
/d Stalk leaf Root
Cultivar Treatment day 0 1 2 0 1 2
120 Jidan120 8 65.10ab 54.85¢ 21.85e 19.74b 19.73b 4.11d
13 145.78a 133.06b 31.82d 25.31d 34.14be 36.72ab
22 Liaodan22 8 92.41a 46.13d 51.16¢cd 26.18a 30.46a 14.70¢
13 76.00c 21.22e 29.94d 19.93e 33.46¢ 39.47a
2.5 GA, 13 d 120 GA,
5 8 d 120 . GA, GA,
22 . GA, ; 22 GA,
22 . GA,
; 120 GA, o 120 8d
; 22 GA, 22 13 d
° GA, 22 GA,
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Tab.5 The GA, content in maize of zinc deficiency and low-zinc treatments ng/g
/d Stalk leaf Root
Cultivar Treatment day 0 1 2 0 1 2
120 Jidan120 8 110. 86d 122.35¢ 160.96b 30.36d 75.44a 59.58b
13 238.30a 244.34a 123.79d 24.68d 66.09b 50.77c
22 Liaodan22 8 138.07bc 214.04a 75.48e 68.50b 24.95¢ 45.88¢
13 156.51b 142.12¢ 95.45¢e 13.07e 46.46¢ 93.58a
2.6 TAA 22 TIAA
2.6.1 6 °
120 TIAA 120 TIAA
; 22 o
6 TAA
Tab.6 Effects of IAA and tryptophan on plant height after zinc deficiency and low-zinc treatments cm
Treatment
0 0-S 0d 1 1-S 14 2
120 Jidan120 20.292d 21.375¢ 23.083b 20.458cd 19.833d 20.792cd 49.667a
22 Liaodan22 26.542bc 27.667b 26.417bc 24.792¢ 23.917¢ 25.042bc 55.417a
0-S0-1(1-S1-1) « ) 8d 0.05 mg/L 0.025 mg/L TAA
Note:0 =S 0-1(1-S 1 —1I) mant 0.05 mg/L tryptophan of 0.025 mg/L TAA was added after zine deficiency( low-zine) treatment 8 days the same as below.
2.6.2 7 TAA
120 22 o
TIAA (2-9) 22
o TAA
o 22 TAA o
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Tab.7 Effects of IAA and tryptophan on dry weight of aerial parts after zinc deficiency and low-zinc treatments
g/plant
Treatment
0 0-S 04 1 1S 14 2 290
120 Jidan120 0.205¢ 0.248b 0.267b 0.206¢ 0.191¢ 0.202¢ 0.827a 0.195¢
22 Liaodan22 0.537b 0.491bc 0.448¢ 0.356d 0.357d 0.418cd 1.131a 0.329d
:2-0 12 h
Note: 2 =0 meant cultivation under zine deficiency after normal—zine 12 hours.
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