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Effects of zinc application on zinc uptake and distribution among different wheat cultivars

LI Guang—xin'"?, ZHAO Peng'?, SUI Fu—qing'?, LIU Hong—en'?, GAO Wei'?, QIN Shi-yu'?, LI Chang"*"

(1.College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China; 2.Henan Provincial Key Laboratory
of Soil Pollution Control and Remediation, Zhengzhou 450002, China)

Abstract: In order to clarify the effects of exogenous Zn application on the growth and Zn uptake of different wheat cultivars, 10 winter
wheat cultivars widely cultivated in Henan Province were selected. Pot experiments were conducted with four Zn levels, namely 0 mg- kg™
(Zn0), 10 mg- kg™ (Zn10), 20 mg- kg (Zn20), and 30 mg kg™ (Zn30). The effects of different Zn application rates on the growth, devel-
opment, and Zn uptake and utilization of winter wheat were studied. The results showed that the application of Zn fertilizer on calcareous
soil in northern China could significantly increase the wheat grain Zn concentration, but the yield components, dry matter, and Zn efficiency
varied within cultivars upon Zn fertilization. The Zn concentration and accumulation in whole wheat plants increased upon Zn application
and the increase rate was maximized at Zn20 level, which were 41.4%~85.1% and 19.9%~110.1% higher than those of the control, respec-
tively. The grain Zn concentration of ZhengMai379, BaiNong207, ZhengMai0856, and ZhouMai22 increased as the Zn treatment increased
and was maximized at Zn30, with concentrations 43.5%, 65.1%, 68.2%, and 55.8% higher than that of the control, respectively. The grain

Zn concentration of ZhengMai366 and ZhouMai27 did not show a an obvious difference under the Zn supply of 10~30 mg- kg™, which was
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40.6%~62.3% higher than that of Zn0. The grain Zn concentration in the other wheat cultivars was maximized at Zn20, and ranged from

55.7% to 92.2% higher than that of the control. The Zn distribution ratio in different wheat organs varied significantly after Zn application,
the proportion of Zn in the grains, glumes, stems, and roots was 17.4%~49.9%, 6.3%~16.0%, 21.5%~46.1%, and 12.9%~28.7%, respec-
tively. Overall, ZhengMai379 and AiKang58 could be used as high—efficiency Zn cultivars, and Zn fertilization of 10~20 mg* kg™ could ef-

fectively increase the wheat grain Zn concentration and improve the Zn nutritional quality.

Keywords : wheat cultivars; zinc efficiency; uptake; accumulation; distribution ratio
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Table 1 The yield components of winter cultivars under different Zn levels

b e EERIC Y YIRS TR fbsm il ﬁ'}?ﬁl%ﬁ Tl £ THI
Treatment oliivar Numberof  Kemel per  1000-kemel || "o Coliivar Numberof  Kemel per  1000-kernel
spikes spike weight/g spikes spike weight/g
Zn0 ZM379 10.3ab 20.2a 38.40bc Zn20 ZM379 7.0e 20.9b 35.71de
AKS58 10.7ab 20.3a 31.20¢ AK58 9.3bede 19.5be 39.40bede
JM22 12.7a 14.8a 41.44ab IM22 8.3de 15.1bc 43.23abed
BN207 10.7ab 21.0a 40.80ab BN207 9.0cde 16.5be 45.50abc
PAS 10.7ab 20.9a 41.97ab PAS 13.3a 15.9h¢ 37.33de
ZM0856 8.7b 20.0a 48.77a ZM0856 11.3abed 22.9h 47.10ab
QL2122 10.3ab 14.0a 43.19ab QL2122 12.3ab 11.8¢ 48.50a
ZM366 10.3ab 16.7a 37.30bc ZM366 9.7bede 22.0b 39.07bede
ZM27 8.0b 22.0a 36.93bc ZM27 8.0e 36.8a 38.73cde
ZM22 8.0b 17.2a 38.60bc ZM22 11.7abe 15.9bc 34.40e
Znl0 ZM379 10.7a 15.9¢d 38.86a Zn30 ZM379 9.0be 18.6ab 36.98de
AKS58 9.3a 27 4abe 40.77a AK58 11.0ab 21.9ab 34.57¢
JM22 10.7a 20.7bed 41.57a JM22 7.7be 21.4ab 44.83abc
BN207 10.0a 33.0a 37.47a BN207 9.3be 23.6ab 41.53bed
PAS 13.0a 18.4bed 39.67a PAS 13.0a 18.2ab 39.29de
ZM0856 10.0a 24.0abed 42.27a ZM0856 9.0be 23.7ab 48.17a
Q12122 9.7a 18.9bed 44.90a 012122 10.0abe 16.3b 45.80ab
ZM366 10.0a 13.9d 39.69a ZM366 73c 20.1ab 40.30cd
ZM27 9.3a 29.8ab 37.93a ZM27 8.3bc 29.0a 41.40bed
ZM22 10.3a 21.7abed 42.53a ZM22 10.0abc 15.5h 34.07e

T R ER AP ERRIR (n=3) , RSN [F]—iE K- B AN RNG TR 307R fh A 28 5 .25 (P<0.05) o 1A

Note: The data are expressed as the means of three replicates. Different letters following the means within the same column for the same Zn level

indicate significant difference ( /<0.05). The same below.
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JIE ) 186 T 5 B2 36 0, 7 Zn30 Ab BRI 1K B i i L A
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Hofth /N AR 1.06~1.67 15 3 Zn30 A B E T, “ A
72 227 (P b EREE T R R ey, 1551 65.81 mgtkg !,
2 A P Y 1.04~1.38 5 . DAFR 3 AR, BE 5 it B
WS BRI, S EZ 3797 “TF 227 “H AR 2077 “ KR FE
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Table 2 Root and shoot dry weight and root/shoot ratio of wheat cultivars under different Zn levels

il Ho_[- 3BT 5 & Shoot dry weight/g * pot™ R E T Ui Root dry weight/g*pot™ HL9E L Root/shoot ratio
Cultivar Zn0 Znl0 Zn20 Zn30 Zn0 Znl0 Zn20 Zn30 Zn0 Znl0 Zn20 Zn30
ZM379 26.72b 21.37¢ 20.34cd  19.45ab 2.57h 2.52b 3.06a 2.99ab 0.111b 0.133a 0.207a  0.199ab
AKS8 29.80a  25.47abc  23.54abc  21.03a 2.69h 2.60b 3.05a 2.63b 0.113b 0.113a 0.137a 0.130b
JM22 21.79¢d 21.12¢ 17.27d 18.87ab 3.63ab 3.06ab 3.34a 2.84ab 0.162b 0.149a 0.20la  0.156ab
BN207 24.35b¢ 27.26a  21.41bed  21.44a 3.23ab 3.43ab 3.04a 3.61ab 0.132b 0.132a 0.152a  0.164ab
PA8 23.97bhe 28.05a  23.36abc  17.81be 4.03ab 3.43ab 3.80a 3.42ab 0.164b 0.135a 0.166a  0.192ab
7ZM0856 17.85e 22.68hc 26.88a 21.87a 2.94ab 3.15ab 3.71a 2.90ab 0.149b 0.139a 0.142a 0.141b
QL2122 18.50e 28.14a 25.33ab  20.26ab 3.25ab 3.70a 3.65a 3.07ab 0.160b 0.160a 0.157a  0.150ab
ZM366 18.85de  22.77bc  21.49bed  15.53¢ 2.73b 3.40ab 2.58a 3.35ab 0.148b 0.159a 0.129a  0.219ab
ZM27 22.17¢ 27.01ab 27.49a 21.47a 3.46ab 2.95ab 3.60a 3.71ab 0.209ab 0.129a 0.133a 0.179ab
ZM22 15.98¢  24.09abc 20.81bed  17.98bc 4.71a 3.63a 3.84a 4.35a 0.308a 0.165a 0.242a 0.235a
http://www.aed.org.cn — 219 —



KU FREMEFHR L3755 F 28

2001 A.Znl10
a
150 F '1[
b
b by
100 F A

501

B In efficiency/%

0
9 (5D L AN AR 050 ) Ao N D
(lﬁ\q;\ ?&‘) \& %@,0 Q;&\Q‘},‘D \}\%@6 N’L N’L

JNFE bl Cultivar
2001 B.Zn20
a
150 EL[ a ab
ab = ab
be be
100 F ¢ be

c

501

BERCR Zn efficiency/%

0
D 1 D S D a0 D P
N N I PR A A
INFZE S Cultivar
2000 C.Zn30
150F

100

501

BERCR I efficiency/%

0
9 . e® L Sl D 50 L A A )
NN S R R RNy
JNAZ S Cultivar
AN FAREF IRl —RE KT/ NAZ S ) 22 53 1835 (P<0.05)

Different letters indicate significant difference among cultivars for the
same Zn level (P<0.05)

Bl FHEHEKFETARMMNEFLERNES
Figure 1 Differences in zinc efficiency of different wheat cultivars

under different Zn levels
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Figure 2 Differences of grain zinc content for different varieties under different Zn levels
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Figure 3 Distribution ratio of zinc accumulation in each parts of wheat cultivars under different Zn levels
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