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Effects of Soil Zn Application on Grain Yield and Zn Utilization of Wheat in Zn—deficient Dryland Soils
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Abstract: Soil Zn deficiency is one of the factors seriously limiting the Zn contents of winter wheat grain in dryland area of Northwestern
China. In a two—year field experiment with six Zn application rates of 0, 10, 25, 50, 100, 150 kg ZnSO,+7H,0 -hm™, effects of Zn applied to
soil on winter wheat grain yield, grain Zn concentrations and soil DTPA-Zn were investigated. Soil DTPA-Zn increased significantly with
Zn application rates. Soil application of Zn did not show effects on wheat grain yields, but increased grain Zn concentration by 32% and
44% in the first and second season, respectively, with maximum grain Zn concentrations of 19.8 mg-kg™ and 32.1 mg-kg™, lower than the
recommended Zn level of 40~60 mg-kg™". Total Zn utilization efficiency by wheat was less than 1%. These findings suggest that applying Zn
directly to soil is not an option to improve Zn nutrition of wheat in the dryland area of northwestern China.
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Figure 1 Monthly precipitation distribution from July 2010 to June 2012 at the experiment site
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Table 1 Effects of Zn fertilization on grain yield, biomass and harvest index in the 2010—2011 and 2011—2012 cropping seasons

%2 First cropping season

2 2% Second cropping season

JiliBE i ZnS0,-7TH,0

rates/kg - hm™ 774 Grain yield/ A9 Biomass/ RFEEL 774 Grain yield/ H: 45 Biomass/ A HL
kg-hm™ kg-hm™ Harvest index/% kg-hm™ kg-hm™ Harvest index/%
0 6643+885a 14 022+2112a 47+1.2a 7029+299a 14 212+577a 49+2.2a
10 6912+775a 14 802+1488a 48+2.0a 6721+495a 14 079+910a 48+0.5a
25 6386+991a 13 368+2224a 48+1.3a 7038+331a 14 187+559a 50+0.4a
50 7121£796a 15 115+1852a 47+0.8a 6987+600a 14 259+1319a 49+0.8a
100 6607+1218a 13 975+2667a 47+0.5a 7190+270a 14 981+727a 48+1.3a
150 6939+771a 14 583+1808a 48+1.2a 7292+229a 15 115+338a 48+2.2a

T - RSB e A RNG PR RS R BEHE T AL 1SD #8675 0.05 K-¥ B2 B3, TR,

Note: Different small letters following numbers in the same column show significant difference at 0.05 level among different ZnSO,-7H,0 rates. It is the

same in the following tables.
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Figure 2 The relationship between ZnSO,+7H,0 rates and zinc concentration in different parts of wheat
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Table 2 Effects of Zn fertilization rates on Zn accumulation, distribution and Zn utilization efficiency
A #5—2= First cropping season %5 2% Second cropping season
ZnSO.THO  gf B Total PRI E B SEFFI I Total Zn SV R PR Total FECSAR R EFERI IS #Total Zn
ratestkg-hm™ 7, uptake/g-hm Zn harvest index/% utilization efficiency/%  Zn uptake/g-hm™ Zn harvest index/% utilization efficiency/%
0 131.7+12.4¢ 80.4+2.2a — 180.8+7.8¢ 86.5+1.1abe —
10 129.9+12.1¢ 81.0+2.0a 0.18a 218.8+20.0b 86.6x1.8ab 0.79a
25 146.0+13.6bc 81.2+2.7a 0.25a 232.8+24.0b 87.0+0.6ab 0.58ab
50 147.2+12.7bc 80.7+2.4a 0.14a 248.4+30.4ab 87.4+1.2a 0.37ab
100 158.5+15.4h 81.0+1.0a 0.12a 272.2+23.2a 84.8+1.3¢ 0.26ab
150 178.6x£14.0a 81.0+3.1a 0.14a 264.6x12.1a 85.5+1.7he 0.19b

1% 2010—2012 4E P /N2 4 1 BEURI A% . Tt is the accumulative Zn utilization efficiency for winter wheat over the two growing seasons from

2010—2012.
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Figure 3 Dynamics of soil DTPA-Zn at different growth stages of winter wheat
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