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Effects of optimized nitrogen regulation on zinc accumulation and trans-
port in wheat
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Abstract: In the long-term field experiment, LX99 was used as the material to study the effects of under five zinc
nutritional status and nitrogen regulation in wheat plants at different stages on zinc transport and distribution under five ni-
trogen levels. The results showed that zinc content and accumulation of wheat plants at all growth stages were significantly
increased by increasing nitrongen application rate. The content and accumulation of zinc in different organs of wheat in-
creased with the increase of nitrogen application rate. At the harvest stage, zinc was mainly concentrated in grains, account-
ing for about 70% , followed by stems and leaves. However, nitrogen application rate had no significant effect on zinc har-
vest index and zinc transport after flowering. The content of zinc in wheat grain under the optimal nitrogen application level
was more than 40 mg/kg, which met the requirements of zinc nutrition and health for the population with wheat as the main

food.
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Table 1 Zinc content of wheat plant at different growth stages (n=4)

PESRAIA S BN E SRR EFIEALCR,

i KT FEBREE S (mg/kg)
2 . e
(kg/hm®) BT I (GS25) AT (GS31) FFAERI(GS60) A (GS90)
0 55.8+8.3h 32.04.1¢ 17.4+1.6b 18.9+1.8b
112 58.15.0b 31.84.0¢ 27.8+4.3a 21.522.4b
160 63.22.2h 40.1+3.5h 27.5+2.5a 29.5+2.6a
208 69.2+5.5ab 43.3+3.7ab 31.1211.1a 29.1%5.2a
300 70.4+7.6a 49.2+9.9a 31.1£6.3a 32.6+3.7a
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Fig.1 Pearson correlation coefficients between Zn content and nitrogen content in wheat plant (a) , flag leaves (b) , spikes (c¢) and differ-

ent organs at harvest stage (d) (n=20)
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Table 2 Zinc absorption in wheat plants at different growth stages (n=4)

Jiti K FRREE & B (mg/kg)
(kg/hm?) BEHFHI(GS25) PTHI(GS31) JFAEWI(GS60) IR (GS90)
0 23.3%5.2¢ 25.9+5.2¢ 40.4%8.2¢ 60.1+5.8d
112 62.7+23.0b 67.1x11.9b 208.3+32.0b 210.4=14.4c
160 113.7£12.2a 145.3+15.0ab 284.7+37.6ab 399.3+22.6b
208 113.313.7a 153.2+20.2a 299.0+89.1a 411.2+101.3ab
300 124.7+25.4a 185.8+52.5a 329.7+71.4a 478.6+39.3a
) S A [ 3 R A BRI 25 573 2
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Table 3 Zinc content in flag leaves of wheat at different days after anthesis
Jiti K B EE(mg/kg)
(kg/hm?) DAFI DAF10 DAFI1S DAF24 DAF31
0 26.05.3a 24.4%5.5a 17.9+2.1b 22.7+2.0a 15.9+2.9a
112 30.4+1.9a 21.3%3.2a 19.32.8b 24.0+8.3a 15.3+3.4a
160 32.142.9a 24.5+4.0a 23.5+0.7a 25.7+5.5a 13.421.2a
208 32.6+5.5a 22.2+0.9a 21.5+0.7ab 20.0+1.6a 14.3+0.9a
300 29.9+4.3a 21.9%2.7a 23.9+1.6a 21.8+2.5a 12.740.9a
DAF1 DAF10.DAF15 DAF24 DAF31 LI 1 7, [EISVECHE 5 R R 2R A BRI 24 53 1 3
~ 14 ~ 600
g 12 E 500
2 10 2 400
Eﬁ i ”Hﬂ?j 300
?{;{5 4 E;ﬁ 200
5 100
0% P —— | 0 . )
DAF1  DAF10 DAF19 DAF28 DAF37 DAF15 DAF25 DAF35
FFAL GBI FFAL S5 ]

—O—N 0 kg/hm? ——N 112 kg/hm? —0—N 160 kg/hm?; —>— N 208 kg/hm?; —— N 300 kg/hm?

DAF1 DAF10 . DAF15 DAF19 DAF25 DAF28 DAF35 DAF37.HE)5 1 d 10 d .15 d.19 d.25 d.28 d.35 d .37 d,
B2 FEETERENEE(a) F5(b) RiERRNE

Fig.2 Zinc accumulation in flag leaves and spikes of wheat at different days after anthesis
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Table 4 Zinc content in spikes of wheat at different days after an-
thesis (n=4)

AR DAFIS 8 DAR24 HES it DAF31 HEf &
(kg/hm?) (mg/kg) (mg/kg) (mg/kg)
0 25.0+2.2b 19.3+2.2¢ 30.124.5a
112 29.0+2.6b 23.5+2.3bc 29.024.3a
160 39.2+3.9a 29.3+8.7ab 34.6+8.6a
208 40.4+1.6a 26.5+1.2b 37.425.9a
300 42.5+6.5a 34.3+2.8a 38.244.0a
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Table 5 Zinc content in different organs of wheat at harvest stage

(n=4)

Wi UK AR (mg/ke)

(kg/hm®) ¥k it %

0 33.7+3.7c 9.622.6h 6.9+2.2a

12 36.2+2.9c 9.7:0.8h 7.6x1.4a
160 44.9+3.7h 12.4x1.1a 8.7+3.4a
208 48.79.6ab 14.521.9a 14.248.2a
300 53.6+4.9a 15.4%3.8a 9.3x2.6a
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Fig.3 Zinc accumulation content in grains, leaves and stems of

wheat at harvest stage
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Table 6 Zinc uptake and zinc transport in different organs of wheat after anthesis

- JHES FEAERTREZ I TR Rkt TFAES I WHAEE AR
ey P o5 SR i o5 SR XA FERLESE BREETRE Bk
g/hm (g/hm?) HLA9] (%) Fu A9 (% ) BT (%) (g hm?) (%)
0 19.7+7.7b 67.2 32.8 41.6 27.6 58.4 0.79+0.04
160 114.7+33.8a 71.3 28.7 39.3 177.1 60.7 0.73+0.09
300 148.8+59.8a 68.9 31.1 40.4 219.6 59.6 0.77+0.05
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