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#1 REAERBUMER
Table 1 Basic physiochemical properties of tested plot soil
pH (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2012—2013 7.0+0.5 16.7+3.4 16.5%3.6 78.1%8.3 65.448.1 1.5+0.4
2013—2014 7.1+04 18.3%2.2 17.442.8 81.7%£5.9 62.946.2 1.240.2
110 C 60 C
(21] (D 48 h 60
1.2
2012 10 2014 6 1.3.2 HNO; : HCIO,
@4:10 - (PE Analyst
< 700) 211 GBW07603
-16 *” (GSV-2) 5%
2012—2013 60 kg/hm’ 95%
N( )+60 kg/hm® P,0s( »+120 kg/hm* 133 ( )
K,O( ) 2012 11 7 Fe’*
187.5 ~ 195 kg/hm?
120 kg/hm* N( ) 2013 3 03 ¢g 50 ml
10 ( ) 3 TI T2 10 ml 0.2 mol/L HCI
T3 300 600 900 kg/hm* ZnSO4 7H,O(Zn 2h 10 000 r/min 10 min
20%) 2.5 ml 2 ml 0.2% FeCls
(TO) 30 min 10 000 r/min 10 min
50 m*(1.25 m x 5 ml 18.2 MQ/cm
40 m) 3 3 ml 1.5 mol/L NaOH 2 min
10 000 r/min 10 min 3 ml
2013—2014 60 kg/hm® 0.5 mol/L HCIl FeCl; 25ml
N( Y+ 60 kg/hm* P,0s( )+120 kg/hm? (PE AAnalyst 700)
K,O( ) 2013 10 28 3
187.5 ~ 195 kg/hm? 95.6% ~ 104.3%
120 kg/hm® N( ) 2014 2 1.4
25 ) 5 Tl T2 660V, x Vy x Cp,
T3 T4 T5 300 600 900 1200 1500 PA T 55.8x4.2x1000x V3 xm M
kg/hm® ZnSO,7H,0(Zn 20%) 65x1000x Cp,
(T0) PAZY T T 660 o 2)
Cra (g/kg) 7y 0.2
50 m*(1.25 m x 40 m) 3 mol/L  HCI (10 ml) ¥,
(25 ml) 7, (2.5 ml) Cy.
1.3 (mg/L) m
1.3.1 2012—2013 (g) Reaszn / Czn
2013 6 2 2013— (mg/kg) 660 55.8 65
2014 2014 5 29 4.2 1 000
50
3 SPSS 19.0 (
Duncan ) Origin 7.5
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a BXX3201220134 [032013—20144F 60 mg/kg
Z B
22 HRXS
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=0 BB my e ¢ c ZnS047H,0
o R R | R 60 mg/kg
D A R
ad IR BB 3.2 /
20 LB LB LS
"0 Tl T2 3 T4 T5
st 2012—2013 900
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Fig. 3 Molar ratios of phytic Aaf:id/‘zinc in wheat grains after zinc 10.9 g/kg 2013—2014
fertilization
900 1200 kg/hm* (T3 T4) 8.5 mg/kg
/ 13.1 13.2 Erdal [30]
1 500 kg/hm? ZnSO47H,0  (T5) / 70%
12.9 1% B Lolas (32]
3
3.1
2012—2013 (% )= 0.096+0.3 > (%
900 kg/hm* ZnSO,47H,0 ) r=0.968 2
70.2 mg/kg 2013—2014
71.6 mg/kg
300 ~ 1 500 kg/hm? ZnSO,47H,0
30 ~ 45 mg/kg Erdal B0
60 mg/kg 20 ()
23 kg/hm’ Zn
[22-25] 3.9 g/kg 3.5 g/kg 10.7 g/kg
9.1 g/kg
Wang 26]
50 kg/hm’
(ZnSO,-7H,0) (33341 50 kg/hm’
18.8 mg/kg 19.5 mg/kg ZnS04-7TH20(23% Zn)
23.1 mg/kg 29.1 mg/kg 3]
[27]
150 kg/hm? Mg?* HCO; Na'
50 mg/kg [36-37]
40 ~
45 mg/kg (28]
(CGIAR)

(29] Cakmak!®!
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Effect of Zinc Application at Jointing Stage on Zinc Bioavailability
in Wheat Grain

WANG Zhangmin"’, PAN Fei', LIU Qi', YUAN Linxi', DUAN Zenggiang®, YIN Xuebin'"

(1 Jiangsu Bio-Engineering Research Center for Selenium, Suzhou, Jiangsu 215123, China; 2 State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: In this study, a two-year field experiment was conducted and the molar ratio of phytic acid/zinc was used to
explore and assess the effects of zinc (Zn) fertilization on Zn bioavailability in wheat grains (Triticum Aestivum Linn. cv. Yang
Mai 16) by applying increasing rates of Zn fertilizers during the jointing stage. The results showed that Zn concentration in wheat
grains was significantly increased while the molar ratio of phytic acid/Zn was significantly decreased with increasing rate of Zn
fertilizer. Under 300 kg/hm’® of ZnSO,7H,0, Zn concentration in wheat grains was increased to over 60 mg/kg and the molar
ratio of phytic acid/Zn decreased to below 15. It indicated that Zn bioavailability in wheat grains is significantly improved when
wheat is fortified with Zn.

Key words: Wheat; Zinc fertilizer; Zinc concentration in wheat grains; Molar ratio of phytic acid/zinc; Bioavailability
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