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Effects of Different Ways of Applying Zinc Fertilizer and the Amount of Zinc
Fertilizer on the Content of Starch in Summer Maize and Yield of Summer Maize

GAN Wan-xiang, GAO Wei,LIU Hong-en, WANG Qiao-yan,ZHAO Peng
(College of Resource and Environmental , Henan Agricultural University,, Zhengzhou 450002, China)

Abstract ; There were many researches about the effect of zinc on the soluble sugar in the leaf, starch in the
grain and grain yield of summer maize. But the research which was set up at three locations with different soil types
and ecological conditions was too little. So we decorated a field plot test at Xunxian, Yuzhou and Yanshi for the re-
search of zinc fertilizer application pattern the influence on grain starch content and the yield of summer maize un-
der different soil types and ecological conditions. Six treatments were set up in the experiments. They were Zn0,
Znl15,7n30,7Zn45 ,x7Znl5 and yZn30. The results showed that;the right amount of zinc fertilizer can increase the
content of soluble sugar in the leaf and starch in the grain and grain yield of summer maize. The appropriate amount
of zinc fertilizer was different among Xunxian, Yuzhou and Yanshi when the amount of the soluble sugar in the leaf
of summer corn reached the maximum. Overall ,the best amount of zinc fertilizer was 30 kg/ha when corn leaf solu-
ble sugar content reached the maximum for Yuzhou,Xunxian and Yanshi. For increasing the amount of the soluble
sugar in the leaf of summer maize,Soil zinc fertilizer was better than Soil + Spary zinc fertilizer when the amount of
zinc fertilizer was same. The content of starch in the grain of summer maize reached the maximum when the treat-
ment was Znl5,7Zn30,7n30 in Xunxian, Yuzhou, Yanshi. For increasing the content of starch in the grain of summer

maize , Soil zinc fertilizer was better than Soil + Spary zinc fertilizer at the same amount of zinc fertilizer. The dry
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matter yield of summer maize achieve maximum when the treatment was soil zinc fertilizer 15 kg/ha + twice each

spraying zinc weight 7.5 kg/ha,soil zinc fertilizer 30 kg/ha and soil zinc fertilizer 15 kg/ha for Xunxian, Yuzhou

and Yanshi. Soil + Spary zinc fertilizer can gain dry matter of Xunxian summer corn,but the change of ground dry

matter of summer maize was differernt between the different amount of zinc fertilizer for Yuzhou and Xunxian. The a-

mount of zinc fertilizer when the grain yield of summer maize reached the maximum value was the same as the dry

matter yield of maize achieve maximum value for Xunxian, Yuzhou and Yanshi. When the amount of zinc fertilizer

was same , the effect of Soil + Spray zinc fertilizer on the grain yield of summer corn in Yanshi and Yuzhou was bet-

ter than Xunxian.

Key words : Zinc fertilizer;Soil application ; Foliar spraying ; Grain yield ;Soluble sugar ; Starch ; Ground dry matter
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Tab.1 Properties of tested soil

Bt e ZER’INGT A A HRL AR PRI
Location Soil tvoe /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) pH
P Organic matter ~ Available N Available P Available K Available zinc
B Yuzhou B HJRHE T 20.7 21.0 5.12 180. 00 0.38 7.62
% H Xunxian  BEEEE+ 18.3 28.0 2.57 206. 67 0.50 7.33
fEIH Yanshi e+ 26.2 32.7 8.22 523.33 0.84 7.21

W REWREN 0~20 cm,
Note; Soil layer is 0 =20 cm.

1.2 it

MR FOR MR R 5 29, KL 6 ASAb B,
Iy WIEE 4 ANFERE (ZnS0,-TH,0) 7K F1 2 F it 5%
7=, By Zn0 (A i BF ) | Znl5 (gl R IE 15
kg/hm*) \Zn30 ( 1 £ HE 30 kg/hm*) Znd5 ( 1
BEAR 45 kg/hm®) xZnl5 ( LHEEEAE 7.5 kg/hm® + &
ME 45 d BEEEEEIE 7. 5 kg/hmz) \yZn30 ( i AR
15 kg/hm”® + #&Fh 5 45,58 d ¥y Wit & 7. 5
kg/hm?) o LHEEFIE H 818 2 £ KBS 24 d, 57
NEmE v A 0. 3% 4RS00 H W3R 2, >4k

ST 3 9k, 3 18 /X B N FEIT /N 8 m
S&4 m,/NXHEFHR 32 m* 3 B E/NX K 6m FE3.6 m,
/NXTEFR 21.6 m?, 25 XL Ab BEFHLHES

2 /NX 49056 # AT (NH,, ) ,HPO, 75 kg/hm® 4
JItE KC190 kg/hm* & B CO(NH,), 240 kg/hm*, 4f
NEFNBEAL 76 5B KRR W45 6 oK il A, &
JE 3 5310 7 B 15 30 R R il U 1 3 4 i e UK T A it
Ao HEAFMEE 67 500 #k/hm?, #k#H 25 em,
1115 60 cm,
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Tab.2 Specific implementation date of test
HEAE FB/ (- H) REERY /(A -H)
i R H Application date Sampling date Wt H
L AB-R) ki SIWEE B2UOmE RROCH s wrm o /U1-H)
Sowing date Basal First Second Shooting Large bell Filling Harvest date
application spraying spraying stage stage stage
7 £ Xunxian 06 - 14 07 -06 07-29 08 -11 08 -06 08 -18 08 -29 09 -25
M Yuzhou 06 - 06 06 -30 07 -23 08 -05 07 -30 08 -12 08 -24 09 -18
BT Yanshi 06 -07 07 -01 07 -24 08 - 06 08 -01 08 -13 08 -25 09 -19
1.3 MEmBRFTE B TR N, R I FOR I vl PR 5 i

TR FOKR KW W R B R o8 42 e FF i ik
22 RN S 3 R R A7 P, SR FH A R R L 0 32 0
SEE KM Rl R A, TR R
A RESL RS TE 105 °C R A% 30 min, 7 80 CF
PEREE Fra T e, BURHATRLTE R & &R H
TR JEC I L (o i I 2, /N DX I B AL 3R 20 RN
FEREAC FEURIER TR R RR
1.5 HiEaE

K1 Excel 2003 F1 SPSS19. 0 % 44: %H2 16 %5 4
HEATSEIT 43T, S ] LSD ¥ 17 4% 4b BRI 1 £ &
e,
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BEAR BT | i 22 B0 R SR 7 rbonl sk
SR, R A R\ k22 R R R
K] R S 20 ) L Zn30 , Zn30 Al Znl5 4b

L) Zn30 yZn30 F1 Zn30 Ab P KRR, ik
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14+ b Znl5 g I - on ) e hraby
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® 124 : I3 e ? ! 0 xZn15 * == yZn30 S
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é‘u-g 104 X D x%nég z-g 204 | bab, .8 ?ﬁ-g |i
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KMOCI nLEK MR
Large bell Silking Filling

pC VNSRS L
Large bell Silking Filling

Kmwi O nheed  MESRIA
Large bell Silking Filling

stage stage stage stage stage stage stage stage stage
HEFRH LB LR
Growth stage Growth stage Growth stage

ARE BB, C AR A E)/NG FRERIR AL BT EAE P <0.05 K 28 5 3 8 3 M i P 3ME, 1812 ~ 3 [,

A. Xunxian, B. Yuzhou, C. Yanshi;Different lowercase letters indicate the

process mean significant difference at P <0.05 level,date are averages of three datas. The same as Tab.2 -3.

1 SEREX ERM R aA S EH XM

Fig.1 Effect of zinc fertilizer on the soluble sugar of the leaves of maize
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Fig.2 Effect of zinc fertilizer on

starch in the grain of maize
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Fig.3 Effect of zinc fertilizer on ground

dry matter of maize
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Tab.3 Summer maize yield and yield factors
Hu A OB TR R/ g FERLE L K/ em ¥R/ (keg/hm*)
Location Treatment ~ Weight of thousand-grain ~ Grain numbers per spike Spike length Economic yield
wH Zn0 273.34 £1.7d 511.16 £0.3b 15.12 £0. lc 9 895.50 +64.3d
Xunxian Znl5 292.55 £1.0b 570.27 £0. 1a 16.15 £0.3a 10 701.50 £27.2¢
Zn30 320.77 £1.6a 584.19 £0. 1a 16.55 £0.3a 11 205.00 +30.9b
Zn45 295.93 £4.7b 557.39 +£0.0a 15.42 +0.4b 10 860.75 +6.7¢
xZnl5 283.85 +0.2¢ 581.91 £0.5a 16.23 +0.2a 10 716.75 +80. 5¢
yZn30 289.31 8. 1be 591.23 +0.6a 16.68 £0. la 11 545.88 +64. 1a
A Zn0 278.21 £1.7b 566.86 +10.6d 15.47 £0.4c¢ 10 550.25 +47.2e
Yuzhou Znl5 281.41 +0.8b 599.77 +5.3bc 16.46 +0.0b 11 765.25 +6.7b
Zn30 292.46 £0.8a 648.06 £7.3a 17.17 £0.4a 12 066.75 £70.9a
Zn45 284.41 +1.8ab 602.83 £7.0bc 16.25 +0.2b 1 1562.75 +74.2¢
xZnl5 246.53 £3. 8¢ 589.02 £7.3¢ 16.12 +£0.3b 11 373.75 +66. 4d
yZn30 287.35 +1.0ab 604.15 +7.5b 16.46 +0.3b 11 589.75 +60.7¢
fE i Zn0 271.63 £0.3c¢ 579.43 £4.3d 16.13 £0.2b 10 620.00 +38.9e
Yanshi Znl5 284.14 £2.8a 645.83 +7.4a 17.37 £0. 1a 11 505.38 +43.8a
Zn30 284.21 £1.2a 629.06 £2.3b 17.06 £0.2a 11 316.38 £23. 6bc
Zn45 273.68 £0.7c 635.40 £12. ab 16.91 £0.8a 11 179.13 +41.9d
xZnl5 278.09 £0.5b 598.05 8. 8¢ 17.15 £0.4a 11 367.00 +94.5b
yZn30 273.09 0. 8c 612.07 £4.3¢ 16.83 +0. lab 11 238.75 £67.5¢d

T A S EUIRJE A Rl /NG SRR AL B 22 53 1.3 (P <0.05)

Note: The different small letters after the data within the same column mean significant difference( P < 0.05).
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