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Effect of Foliar Zinc Application on the Grain Yield and

Quality of Different Genotypes of Summer Maize
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Abstract: The effects of foliar zinc(Zn) 1: 1 at jointing and flare opening stage(4.5 kg/ha ZnSO. - 7H,0) on the
grain yield and quality of 10 summer maize varieties were studied. The result indicated that compared with no Zn ap-
plication, foliar Zn could increase grain yield, total starch and amylose content by 7.5%, 1.8% and 5.7%, but de-
crease amylopectin, crude protein and fat content by 2.3%, 1.1% and 2.6%, respectively. Among 10 genotypes, the
highest grain yield was obtained in YF303 by 10.27 t/ha, and the highest total starch, amylose and amylopectin were
found in the GSY66, DD5H and WK702 by 74.22%, 33.21% and 75.70%, respectively. The highest crude protein,
fat and fibre obtained on XY335 and QL618, DD5SH and YF303 by 9.54%, 3.78% and 2.63%, respectively. Foliar
Zn treatment significantly increased grain yield of DH605, DK653, XY335, QL618, YF303, ZD958 and GSY66 by
11.2%, 7.2%, 9.0%, 7.9%, 7.4%, 17.7% and 21.2%, total starch content of WK702, YF303 and DD5H by 5.4%,
7.2% and 6.4%, amylopectin content of LP638 and YF303 by 5.6% and 9.1%, respectively. By comprehensive con-
sideration, foliar ZnSO,+7H,0 4.5 kg/ha 1:1 at jointing and flare opening stage could significantly increase YF303
grain yield and total starch and amylopectin content, improve its grain quality.
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Table 1  The variation of grain yield of different summer maize genotypes under the foliar Zn treatment t/hm’
FEA Y 8
Genotype 70 Znl Mean
P1 8.07+£0.59 ¢ 8.97+0.21 cd** 8.52+0.03 ¢
P2 8.21+0.14 ¢ 8.80+0.32 cd* 8.51+0.37 ¢
P3 6.97+0.27 d 7.60+0.46 ef* 7.28+0.07 d
P4 9.20+0.02 b 9.92+0.90 ab* 9.56+0.29 b
P5 7.83+0.62 ¢ 7.83+0.18 ef 7.83+0.04 d
P6 9.26+0.19 b 9.09+0.18 be 9.18+0.05 be
P7 9.90+0.14 a 10.63+0.86 a* 10.27+0.69 a
P8 8.93x0.14 b 9.12+0.10 be 9.03+0.31 be
P9 6.97+0.51d 8.20+0.55 de** 7.58+£0.15d
P10 5.90+0.33 ¢ 7.15+0.26 f** 6.52+0.07 e
o 8.12+1.24 8.73x1.11%* 8.43+1.29

T AN /INE B0 [ — W R A JHUAR (7] it Fof 1] 22 S 8. 385 (P<0.05) 5 7“5 43 Spl| 3R ) — ity Pl A [ M Ak 39 ] 2 S 0 25 ARG Jb 35 (P<
0.05,P<0.01).
Note: The different lowercase letters mean significant difference(P<0.05) among different type under the same foliar Zn treatment. * and ** mean

significant and extremely significant difference(P<0.05 and P<0.01) between different foliar Zn treatments under the same type.

22 MEBFNAEERREERFHDENREHSSEHNFM

F2 AREFLEMERBGME FAKFHRSEMINERE. NS ERNZIT

Table 2 Effect of different Zn treatments and genotypes on the total starch,

amylose and amylopectin content of summer maize %
i H s 3 SATER HHEER STHEVEN) i
Item Treatment Total starch content Amylose content Amylopectin content
Zn Zn0 71.09+2.25 29.17+3.93 70.83+3.93
Znl 72.39+2.33 30.83+4.65 69.17+4.65
p P1 73.20£1.4 be 26.56+2.16 de 73.44£2.16 ab
P2 72.69+0.78 ¢ 28.89+2.34 cd 71.11£2.34 be
P3 72.84+0.8 be 32.34+7.95 ab 67.66+7.95 a
P4 70.87+1.31 de 28.84+4.37 cd 71.16+4.37 de
p5 70.20+2.13 e 24.31+0.46 e 75.69+0.46 cd
p6 68.09+1.76 { 32.71+2.61 ab 67.29+2.61 ¢
p7 71.56+2.79 d 30.26+3.49 be 69.74+3.49 cd
P8 70.15+2.42 ¢ 3321+1.23 a 66.79+1.23 de
P9 73.60+0.39 ab 30.09+3.86 be 69.91+3.86 be
P10 74.22+0.51 a 32.80+1.42 ab 67.20+1.42 de
FH Zn 4.680* 8.172%* 8.172%*
P 48.506%* 10.211%%* 10.211%%*
ZnXP 21.992%%* 8.870%* 8.870%*

T ARING PR Al — 38 b AN [ N B[R 25 57 235 (P<0.05). T 3R]

Note: The different lowercase letters mean significant difference(P<0.05) under the same index among different types. The same below.
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Fig.1 Variation of total starch content of different summer maize genotypes under different Zn treatments
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Fig.2  Variation of amylose and amylopectin content of different summer maize genotypes under different Zn treatments
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5 Zn0 A FRAA FE , Zn1 ZbFER P3 P4 P2 A1 P9 fiY
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FEVEMRY & R DI S 9.19% 1 5.6% , P3 . P4 P2 FII P9
Iy B 18.4% . 7.1% .5.5% 1 5.4% (181 2). Zn0 kbR
T, SCEESER S DL PS e, N 75.27% , 88 P6 PT

P8 I P1O V3454 1 T 13.1% , FHoAth 35 PR 59 6] I b 35
5 PR T3.34%, Znl REFER , EEVERY S 1 DA
PS ., N 76.11%, 5 P1 FIPT K41t 255, i P3 42
T 252% , Hofth JE R OC B 22 5%, RN
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-, PR IR R R 21 4 B i )5 M A TR B I 2K

#3 AEFLEMEFRBNE ERFHAEA AERNELT &SR0

Table 3 Effect of different Zn treatments and genotypes on the crude protein,

fat and fibre content of summer maize %
i H i 3 ML i ML & HHET A it
Item Treatment Crude protein content Crude fat content Crude fibre content
Zn Zn0 9.18+0.48 3.06+0.40 2.30+0.29
Znl 9.07+0.44 3.14+0.60 2.38+0.33
P P1 8.89+0.29 d 2.83+0.27d 2.40+0.26 abe
P2 9.45+0.16 ab 3.15+£0.33 ¢ 2.53+0.10 ab
P3 9.59+0.28 a 3.42+0.62 b 2.30+0.18 abed
P4 9.49+0.25 a 2.82+0.25d 2.43+0.27 abe
P5 9.24+0.21 be 3.05+0.41 ¢ 2.38+0.27 abe
P6 9.11+£0.24 ¢ 2.78+0.29 d 2.03+0.18 d
p7 9.21+0.13 ¢ 2.40+0.34 ¢ 2.63+0.43 a
P8 8.88+0.25 d 3.78+0.10 a 2.28+0.23 bed
P9 9.27+0.18 be 3.18+0.35 ¢ 2.10+0.06 cd
P10 8.13+0.27 e 3.58+0.17 b 2.28+0.50 bed
FAi Zn 4.966* 4.174% 1.332
P 34.783%%* 45.056** 2.995%%*
ZnXP 4.7745%%* 22.982%#% 2.021

o ZnORCFRZMETR , FROHLEE 1 HLIR TG & &5
4 9.18%F13.06% , Zn1 AL BEEE 700 435I RFAK 1.1% 1
PR 2.6% . FFERUT RO 8 1R300 P3 I P4
e ER9.54% , 5 P2 oG it s R, B P10 3R
5 17.4% , 55 P FI P14 55 T 7.4% , B HoA ik R AR 2
1 3.6%. MAENT & R BLL P8 5y, 4 3.78%:;
HIRZEPI0OFIP3, N 3.50%; LA P75 A%, h2.40% , H:
WJE: P6 P4 PL, 28 2.81% ., HLLF4ELBLLL P7
B, N 2.63%, 5 P2 P4 P1 . P5 HIP3 L4 it 2
55 LA P6 A, o4 2.03% , HAth L PR A0 ] 22 53 R 3k i
FIV PR 2.22%,

5 7Zn0 Kb BRAH L , Zn1 AL BRR P4 i FRORLE 1
PR 4.5%, P1ATP3 2051 T F% 5.0%H1 4.6%(1€1 3).

ZnO RbFR R A S DL P3 f i, R 9.82%, B
P10, P8 F1H Ath 5 PR B SF- 14 43 1) 42 785 22.2% . 10.6%
M57%. Zol B TFHEASEDPATE, A
9.70%, 5 P2 g1t b 255, 8 P3 . P9 Fil P71 44
55 4.8%; LA P10 A%, 4 8.23% , HLUR & P1 . P8 FI P6,
444 8.82%

5 7Zn0 KPR L, Zn1 KPR P3 P9, P11 P2 [
KA R 7 75 15t 43 0 £ 155 38.4% . 22.1% , 17.9% Fll
17.2% , P7.P5.P6 Fl P4 43 I F B 22.2% . 20.6% .
12.4%H110.1% (K 4). TR HLAR D5 7% f7E Zn0 b P
TIPS L, h 3.87% , 5 PS M P10 44 85
12.6% ; LA P1 AR, M 2.60% , HoAth FE DA AY [A] 22 55 R
W, 244 2.88%., Znl AbFRR 4% 35k R RY [A] LIS 15
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Fig.3  Variation of crude protein content of different summer maize genotypes under different Zn treatments
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Fig.4 Variation of crude fat content of different summer maize genotypes under different Zn treatments
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Fig.5 Variation of crude fibre content of different summer maize genotypes under different Zn treatments
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