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Effects of Zinc Sulfate on Nitrogen, Phosphorus, Potassium and Zinc Accumulation in Different Parts of Maize

(Zea mays L.) Seedlings at Germination Stage

ZHOU Yi'?, ZHENG Meng-meng'?, LU Song-he'!, CHENG Xin—xin? JIANG De?, WANG Jian—fei', LIU Zheng’

(1.College of Urban Construction and Environment, Anhui Science and Technology University, Fengyang 233100, China; 2.Institute of Anhui
Engineering Technology on Maize Breeding, Fengyang 233100, China; 3.College of Environment and Energy, South China University of Tech—
nology, Guangzhou 510641, China )

Abstract:Zinc(Zn) has been demonstrated to inhibit plant growth at excessive amount. The present study was focused on the accumulation
in germ and radicle and the depletion in endosperm of maize ( Zea mays L.) Zhengdan 958 of nitrogen, phosphorus and potassium under 0~
1600 mg - L' ZnSO, +7H,0 during germination and early seedling growth. Material transformation in all parts of the maize seedlings was
strongly inhibited by concentrations of ZnSO,+7H,0 above 800 mg-L~". Potassium in the seeds showed the highest transfer rate, followed by
phosphorus. Zinc accumulation in germ, radicle and endosperm increased linearly with Zn concentrations, and was in order of endosperm>
radical>germ. Radicle was more sensitive to zinc pollution than germ. In the endosperm, nitrogen residues were positively related to zinc ac—
cumulation(P<0.05 ). Toxic effect of Zn on maize germination was probably due to reduced nitrogen mobilization caused by high zinc accu—
mulation in the endosperm.
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Figure 1 Effects of ZnSO, on germ and radicle biomass and endosperm dry mass of maize at germination stage
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Table 1 Linear regression relationship of ZnSO, concentration to biomass and nutrient accumulation in germ and radicle and to dry mass and

nutrient residue of endosperm of maize at germination stage

o —— Hﬁﬁ Germ : _ HE*E Radicle : _ HE?L Endosperm‘ _
7nS0,-7TH,0 concentration/mg- L™ EVEY:y e REL (=15 e REL EVEY:y e REL
Regression equation R? Regression equation R? Regression equation R?
H: W5t Biomass 0 y=1.425x-0.249 0.927* y=1.787x-0.688 0.971* y=-0.009x+0.369 0.881
400 ¥=1.903x-0.944 0.982%* ¥=2.925x-3.044 0.954* y=-0.009x+0.364 0.992%*
800 ¥=1.794x—-1.243 0.983#* ¥=2.044x—-1.740 0.987%* y=-0.010x+0.395 0.959*
1200 ¥=1.495x-0.757 0.940% y=1.444x-1.097 0.983#* y=-0.007x+0.367 0.993#*
1600 y=1.400x—-1.259 0.987%* y=1.545x-1.927 0.920* y=-0.006x+0.363 0.973*
AR 0 =0.055x-0.010 0.950% y=0.057x-0.023 0.970% y=-0.098x+3.951 0.709
Nitrogen accumulation 400 ¥=0.069x-0.027 0.966* ¥=0.094x-0.110 0.937* y=-0.141x+4.054 0.989%*
800 ¥=0.069x-0.046 0.992%* ¥=0.064x—-0.055 0.978* y=-0.148x+4.461 0.988**
1200 ¥=0.053x-0.024 0.969* ¥=0.049x-0.044 0.978* y=-0.082x+3.968 0.958*
1600 ¥=0.053x—0.049 0.976* ¥=0.052x-0.070 0.891 y=-0.075x+4.179 0.719
A BUR 0 =0.011x-0.004 0.968% y=0.011x-0.003 0.950% y=-0.023x+0.707 0.802
Phosphorus accumulation 400 ¥=0.014x-0.007 0.965* ¥=0.017x-0.016 0.953* y=-0.023x+0.688 0.959*
800 ¥=0.013x-0.008 0.939* ¥=0.012x-0.009 0.981%* y=-0.018x+0.735 0.690
1200 ¥=0.012x-0.010 0.983#* ¥=0.009x—0.006 0.971* y=-0.020x+0.706 0.960*
1600 ¥=0.011x-0.011 0.975% ¥=0.011x-0.014 0.891 y=-0.018x+0.694 0.961*
AR 0 =0.0304-0.010 0.969* =0.020x+0.028 0.697 y=-0.048++0.542 0.873
Potassium accumulation 400 ¥=0.032x-0.005 0.951* ¥=0.028x+0.021 0.766 y=-0.042x+0.464 0.870
800 ¥=0.033x-0.020 0.988** ¥=0.018x+0.021 0.746 y=-0.046x+0.524 0.888
1200 ¥=0.030x-0.015 0.967* ¥=0.016x—0.011 0.818 y=-0.039x+0.493 0.936*
1600 ¥=0.029x-0.026 0.983#* ¥=0.017x—0.002 0.848 y=-0.038x+0.499 0.963*

e R SRR R 1E A 5 #8228 S5 i 2 (P<0.05) A i 25 (P<0.01) ;n=2,, Ry5=0.903, Ry5, =0.980,
Note : *and** indicate significant difference at 5% and 1% levels, respectively. n=2, Rys=0.903, Rs3,=0.980.
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Figure 2 Effect of ZnSO, on content and accumulation/residue of nutrients in germ,radicle and endosperm of maize at germination stage
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Continued figure 2 Effect of ZnSO, on content and accumulation/residue of nutrients in germ ,radicle and endosperm of

maize at germination stage
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Figure 3 Effect of ZnSO, on Zn accumulation in germ,radicle and endosperm of maize at germination stage
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Table 2 Effect of ZnSO, on Zn accumulation percentages in different parts of maize at germination stage

TR R B /mg - 1™

H A R R %

R 2B 2R %

ZnS0,4+ 7H,0 concentration L ZE Germ HEAR Radicle HEZE Germ HEAR Radicle L Endosperm
0 39.4+3.8b 60.6+3.8a 7.7+1.1¢ 11.8+1.0a 80.4+1.4a
400 59.1£7.0a 40.9+7.0b 16.6+2.6a 11.5+1.8ab 71.9£1.9¢
800 54.3+7.0a 45.7+7.0b 11.4£2.5b 9.4+0.6b 79.2+2.1ab
1200 57.4+1.9a 42.6x£1.9b 14.4+2.0ab 10.8+2.3ab 74.9+4.3bc
1600 55.8+3.9a 44.2+3.9b 11.8+1.6b 9.3+0.4b 78.8+1.5ab
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Table 3 Correlations between Zn accumulation and nitrogen , phosphorus and potassium of maize seedlings

WilR LM B /mg - L RZE Germ WM Radicle 411 Seedling HEF, Endosperm
ZnS0,*7H,0 concentration N P K N P K N P K N P K
0~1600 -0.359 -0.260 -0.389 -0.333 -0.239 -0.443 -0.372 -0.169 -0.416 0.941* 0.665 0.751
>400 -0.853 -0.752 -0.696 -0.901 -0.798 -0.816 -0.942 -0.870 -0.895 0.998** 0.398 0.895

T ARSI B S R B (0~364 mg- L) ; [F]H, L ANBE
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i CRRAR AV IAFR SRR ) , LUK Ak BRUE & TT iR
MAFELAI ISR . DLBFHR EE AT ZnSO,- THO 1Y
P R 5l 4.40)31H588, Mahmood 51%(3~12 mg-L™)
FIURBR 9 0-40 e L) S B M B YRV FE 1490 2
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