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Effect of zinc on fertilizer utilization rates of nitrogen, phosphorus and potassium, grain yield and guality in maize.
YANG Li-Hua, GUO Li-Min,FU Wan-Xin (Institute of Food and Oil Crops, Hebei Academy of Agricultural and Forestry
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Abstract The application of ZnO 4.2kg/hm’ has a very obvious synergism function on N and K absorption and utilization
of maize,and can increase the fertilizer utilization rates of N and K by 35.84% and 141.07 % respectively, thus increasing
the yield by 7.63% ,and can also enhance the contents of protein, fat, starch and total sugar in corn grain by 5.63%,
5.37%,2.69% and 2.29% respectively. Zn has an antagonistic action on P absorption and utilization,and decreases P

utilization rate.
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1 REMHSERE
RE T 1997 FEEMIE RABEBRMEY BRI T AKEBH P HT  BE 2nx K 3m X & 1m, &
KRTSIH 4 &, R+, A PR 13.9~14.9g/kg. 2 NO.69~0. 72g/kg FR A E 40.6~44.0meg/kg . 2>
P15.4~16.2g/kg FH 3B 9.9~ 15.0mg/kg H U 67.3~69.0mg/kg HEEE 0.17~0.32mglkg, EEF~ R
7K 7500 ~8500kg/hm’ , X EXK BR“FHE3I S, 6 A 18 AEM,7 A3 HEE.7H 17 HEH (8t 50
¥),7 A 18 H FHukmEFH ¥ ,9 A 25 BB, IBEELHEBARSR Zn MR, WEARRER
S,HRE ,RBA A ZnSO, 1F Zn BB, MR ZnO. RERMVILK AR, EE 3K, BREEER 6 14
MY i ab I ZnO16. 7Tkg/hm® .CO(NH, ),375kg/hm? . (NH, ), HPO,375kg/hm’? #1 KCl 225kg/hm’ , 4t
i ZnO 8. 3kg/hm® . CO (NH, ),375kg/hm® . (NH, ), HPO,375kg/hm> #1 KCl 225kg/hm?®, 4 ¥ [ # ZnO
4.2kg/hm’ \CO(NH,),375kg/hm’ . (NH, ), HPO,375kg/hm® 1 KCl 225kg/hm’, & 3 IV } ZnO 2. 1kg/hm’ .
CO(NH;, ),375kg/hm’ . (NH, ), HPO,375kg/hm* #1 KCl 225kg/hm®, CK; (X} B8 )} CO (NH, ),375kg/hm’ .
(NH, ),HPO,375kg/hm® # KCl 225kg/hm®, CK (%t B8 ; ) I A MEAE AT A K}, ZnO 5 N.P.K IR & &M,
FERFAR(NHITERN:
f= W—V;,—WZ x 100% (1)
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Kb, W, AERREERY R ERSEE, W, ARBEEREEY R ERS SR, W, IR RERSBE,
2 GR54W
2.1 W ZnXE¥K N.P.K ERIFBARNERN
In ST ERBYFIA N BREILE 1,4 41 Zn 2B F 3 N EFFHRS P CK BB 8.58% .18.35% .
35.84%5 17.77% , HU M BMBRE RN, FEMTRFSHE ZIn T EXRKRFAA NRBERE Z@H
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42 mEAESREL ¥R £ BVE -

VEF. M Zn AR RE N BB WA A R R AHE 4 M Zn LBE m® £7FRF N RREH 5

CK, % 5.60%.7.59% .11.82% F 6.97% , ¥ & N A & &5tk CK, K 2.72% .1.86% .5.58%

F15.05%, I ~IV3 4 Zn b3E m* A HRBETFHON BRESFIHL CK, #K 3.4%.12.5% M 4.5%,
£1 NBEHBRR

Tab.1 N absorption and utilization of different treatments

i B R N RS N &Rt P N4 NEWKER " /gom™? TR FE % F IR/ %
Treatments SRigkg™! 4#/g-m? &&/g-m? Total absorption Fertilizer Increment of
N relative contents N absolute contents N absolute contents of N utilization utilization
in grain in grain in corn stover coefficient ef ficiency
1 15.47 16.98 8.54 26.59 42.78 8.58
I 15.34 17.30 9.06 27.52 46.63 18.35
Iif 15.90 17.98 9.88 29.17 53.52 35.84
I\ 15.82 17.20 9.21 27.46 46.40 17.77
CK; 15.06 16.08 8.82 25.78 39.40 -
CKy 12.38 9.26 6.34 16.33 - -
» B HBHEBRERE ERSEYERESRTR,THRBEHOTE RS,
Zn X E KK 2 PHEFBRR
WKeFI B P BRI L Tab.2 P absorption and utilization of different treatments
£2,F2FEWHME &£ 8 PO MHAR/ekg PO relativecontent PO, BB ER/gm? EHAME/% ):E 2T L
Zn % E X T W A Treatments ¥R E:3 g ] Y Total absorp- Fertilizer utilization Increment of utilization
P Hig i%ﬁ"fﬁ Grain Stem Leaf sheath Husk tion of P, Os coefficient efficiency
1 7.23 1.18 3.91 1.37 12.12 17.64 ~11.89
ﬁzﬁﬁ,ﬁﬁﬁ PHE I 7.09 1.44 2.89 1.46 12.37 19.09 ~4.65
FIARNBR, 4 o 7.10 1.52 2.54 1.46 12.01 17.01 ~15.03
AHE Zn 03 P AE N 7.59 1.14 3.20 1.14 11.93 16.57 ~17.23
*IJ Fﬁ $ 6} %lj H: CK;y 7.66 1.55 4.57 1.76 12.53 20.02 -
CK 7.29 3.62 3.30 1.72 9.07 - -
CK, BE1%11.89% . -
3 KREFHABRR 4.65% .15.03%F1 17.23%,
Tab.3 K absorption and utilization of different treatments Rk P,O; BRER 441
& = K 0% R/ghg™' K;0 content K, 0 ik & 2/gm > B H A & % FIAEHE % Zn b 34> B 1 CK; B>
T Fertlizer utlizat o
Teatments z 1] £ Total absorp- ertilizer utilization Increment of utiliza 0.05g.0.056g.0. 063g 0
Stem Corncob Ear stem tion of K,0 coefficient tion effidency
1 13.02 13.50 50.37 21.06 33.91 29.92 0. OSIgO m Zn &hﬂzﬁ*
it 16.63  14.22  55.19 22.06 41.30 58.24 HAB/EF PO, YT
] 18.62 14.46 51.58 24.98 62.92 141.07 BEWA BRI, BB,
I\ 15.42 14.94 61.22 21.54 37.43 43.41 % ”‘I‘ﬁﬁ*ﬂﬁ”‘l‘iﬂﬁlﬁ
CK; 14.94 11.57 42.42 20.01 26.10 - ’
CKy 17.59 15.42 42.90 16.48 - - io *?m Zn X;j‘ P B(Jflﬁ

A RAARERSA—,
WARE DSBS HRENA, BKE Zn 5 A R L P AT E KM H AR TFH PO, & &4 5 b Xt BB FRAK 4% F0

8.2%,Zn.PEAHAH SRV PO, SEAHLLAKER PIEREMK 74.2% 5 39.2%, ILFEHRRZ
ZUHARER L AR EXRRB I, Y ZnSO, X B RBEL AT L EH 6meglkg 5, LiLHE P K FHIK,
FEoRGE M LR PR WE B TR, P K&K, ZnSO, X P WIEHLIE /N, M AF E Loneranan
SR LI, B Zo MIEREE P T P AORBCELENIM, HERRBIHHERE(EHP RKARKLE), F
BFRIARY R Zo AR BE E RN P OIRIC, A RR G SRRV Zn K EXARB TS PO, HHXTE
B, OB ERRZEER, LT BUEH A A RER,

Zn X EXRBURAA KHREALE I, X3 EXZH ZIn M EX K ERKFIAFEREEHMEA, 4B DK
EAEEREE. L CK 2% 141.07% , 3 fth 3 NbHE 3 HIH CK | H 29.92% .58.24% 1 43.41% . K Bk
BENRFBIERTE BEZMEM D KOKREMM, K BIE+H K,OZRBECK, H24.63%,WZE
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%2M BRES REMEXREARTFERARE REFELENE R 43

SBR21.59% , BMEER 24.98%
2.2 BB zZn NEXTBEFHiGRANER

M Zn BEWERRERES) LABISERES, L CK ™ 7.63% , LB RBREOGEM 2.95%)
MTREOEM3.35%)EAREER, HM 3 NE Zn LTS FIEF™2.76% .5.59% F 1.72% , F EZ W &
A R FE =2.0174< F, (s B H1H3.8379 , ZR AR E HRIATVHMEZo 1 EXRFFRLA T ,4 N HEZn

MEMREEARSER CK, R4 FTELBFEHFREFUEGESH
R E 2.76%.1.91%. Tab.4 Grain yield and quality traits of different treatments
5.63% M 5.10% , 55 Zn &b 4 B FRlem? BHF/g ke BiEM/g-ke ' Mlijg-ke™' EB/eke ! £¥i/g kg !
E*} #_‘\'LEF £ N é’ﬁi(q‘ﬁ\ %ﬂ]*ﬁ Treatments  Grain yield Protein Lysine Fat Starch Total sugar
XT@%%%*EXTEZ Hh%g I 1097.2 96.7 2.8 57.4 695.5 17.2
" " y 4B
il 1127.5 95.9 2.9 58.8 694.7 19.6
|
B RIMM 6.30%.8.89% il 1149.2 99.4 2.7 56.9 646.0 17.9

5.37% *D 3.33% ,ﬁﬂ}ﬁ% I\ 1086.1 98.9 2.7 55.8 639.8 17.7
5}5}']1%11[] 10‘55%‘10‘43% A CK; 1067.8 94.1 2.8 54.0 629.1 17.5
2.69%F1.70% , W& &
BRHE Zn BB WAL T 40, Hofth 3 NALEE A Friim MR E M S B MR L,
3 /N &

BE Zn X EKXK N K ERBFHRBER, B ZIn AR TFREEKRH N KESFAHRE, HP4HEIN.K
AER A RS FIERE 35.84%F1 141.07% ;5 Zn M EK PR A A RIETI/ER, B Zn IEEE P EE X
AERBEFHNSENEAMEREYER PN EABLER BASH P IEAMARE/N; &K Zn A1 %N E X2
HreEE, P AEN=8ES, U N.P.K JEA CK ¥ 7.63%, i ZnO 4. 2kg/hm’ #H 24 F i ZnSO, : 7TH,O
29 15keg/hm’ ; i Zn S0 ERKFRLS R, ERME Zn AT RSB EOR W R MBS S &,

2 ¥ X W
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