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Table 1 Physical and chemical properties of the rockwool
Bubh denit S N P K Zn Ma Ca | e
u nsity orosity| p L
(g/cm?®) (%) (mg/L) [(mg/L) ((mg/L)| (mg/L) | (mg/L) |(mg/L)| (mg/L)
0.07—0.10 96 5.0 0—1.1{0—0.5 0.26 [0.01—0.02] 0.5--2.0 5.38 2.63
B RHREFEMREN 1g FiBE 20g ZETRKPER 3PN EUS.
%2 EREES
Table 2 Formula of the nutrient solution
& LemisE HREEBREEE
Compounds (mg/L) (mg!L)
Compounds conc. Elements final conc,
NH,NO, 1600.0 N 784
KNO, 606.6 K 235
Ca(NO,),-4H,0 944.6 Ca 160
NH,H,PO, 230.2 62
Mg$0,.7H,0 246.5 32
KCl 372.8 %102 Mg 24
H,BO, 154.6 102 cl 1.77
ZnS0,-7H,0 57.5% 107 B 0.27
CuS0,-5H,0 12.5%10-2 Zn 0.13
(NH,)Mo,0,,-4H,0 8.1% 10 Cu 0.03
Fe-EDTA 2153.8x10-? Mo 0.05
Fe 2.80
i
£33 ABNHERLEIEARLER
Table 3 Physical and chemical properties of the soil used for pot and plot trials
PH  IFHBETRE HHE B B pLiES S A
TR Water/ | (m moles (%) (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | CaCO,
Cultivation Soil (+)/kg soil) o i’d Alkalihyd-|Available [ Available| Avaiable | (%)
(5:1) CEC " roizable-N P K Mn
a3 3.3;0 140.5 0.25 14.50 9.30 100 4.94 8.20
KHE MK 8.30 109.8 1.32 56.10 31.50 84.0 8.96 3.01

FMATEE 7 S, i MnSO,-H,0 $10,0.03,0.17,0.33,0.83,1.67,3.33,5.00g/kg + 8 4h3E,5 vk
EH, RRTEMZERNET. 1989 4£7 B 11 HiEH, 8 J 12 Bk,

() REHERE: RBRHSAALATEEETEERREYFT B A, Tl SFhha 14
MELE 7 iR, LEREGE £, R RInZ 3 iR, MIRERA 4m? (2x2), EELEEES 7
H0,7.5,75,375,750,1125F11500gMnS0,+ H,0/m?, I 2 JHF (5 40cm4: + 2R &)FIZ(160g urea/
plot), EEFH/E (160g KH,PO,/plot) —[EHEA, 5 REH, 6 B 15 B, TR HEE 15 XAME,
KB 20 #%,7 J 28 HAEXHEGE 4 B 3B MAMEE S (160g/plot) —¥k, 9 A 25 HILIK,

(D) #RillE: ERE#HT HNO, B, LHENER DTPA 2R, WEESENRAET

RIS BRI
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Fig. | Mn uptake by corn shoot in nutrient solution with a lower Mn concentration
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Fig. 2 Mn uptake by corn shoot in nutrient solution with a higher Mn concentration

Mn/kg )5 ;KSR x(mgMn/kg +)ERBEEMRR, KN y = 0.462-+26.11

(n=128, r=10.9986%%), (H 3),

W& LGS e R, EREREE DN RS, AR SREREZ RS, W

B4 R, ¥ HEE RS 5.3mg/
kg &% 300 F1363mg/kg W, Fk
i LS SEENE 81mg/ ke
LFF] 222 F1618mg/ kg, (B HIEH
WL 5.3 = 30.1mg/kg N, E
KEMESEEHTHEEL; HF
WERTHE 46mg/kg I, EXREMH&
FERA TR, HEEERSER
REERN TIEARE A SRR
#8770

BEE TIEA RN, S
THrERRE 2N, BEENE
By 5.3mg/kg ¥4 nE] 300 1 763mg/
kg B, ZhEiTH#ENH 2.23g/pot
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Fig. 3 Corelationship between Mn application
and soil available Mn concentration
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Fig. 4 Effects of soil available Mn on the Mn content and dry
weight of corn shoots in the pot culture

PR TRE RERZEHEE TS TEEEE W, WA ER TN HEEL IR N
ER 5, YRE 7560, 4 MnSO,-H,0 {HAE 0—1500g/m* I, H=EAE%
1851—2261 g/plot, FREASNEAH 271—306 g, HEEAFIEH 236—255 cm, ZHAIE 24
2.13—2.36cm, SLHHEBEET —EWES, BEET LSRR E,

2 AERGKEN EXASBESEENEN: EAEREERTGES), EXEEE
H&EESAEESENIAMASE N, SEREFTAFNN AR &S ERER ML,
% MnSO,*H,0 Hi AE 0—1500g/m? (& 0—1085mgMn/kg +)it, Tk 12 M3,
£, HEHBEIRES B 34.3—56.8mg/kg Fl 25.1—46.2 mg/kg, iEREALEH
S eE BIERE Y T34 5.1—11.9mg/ kg 1 43.0—94.4 mg/ kg, ERF LR EXREHEEED
HITE 6.4—9.7mg/kg F1 3.4—6.1mg/kg [ BISLF L, B EHR AL 12 A 200 &
SELBRGREH 4—7 %, T2 EE N AR EER ly/2 Ehe XWHIE 12 H

F4 ERWNERVEHERBER

Table 4 Effect of Mn application on the agronomic character of corn

g 14 B wR75
¥ MnSO,-H,0 Zhongdan 14 Jingzao 7
(g/m?)
Mo$0,-H,0 ek -HTL)E g ?(ﬁ)ﬁ o (%f.)
addition (glplot) lOOO(ggrain (g/'plot) 1000 ,ggrain (c'm) Stem
Yield weight Yield weight Height diameter
0 1384 262 1945 281 255.3 2.19
7.5 1303 250 1975 295 242.3 2.27
75 1273 275 2261 275 240.0 2.23
375 1326 266 1851 300 . 239.7 2.13
750 1301 254 1925 271 236.3 ©2.36
1125 1491 280 2038 306 254.0 2.22
1500 1330 287 2004 289 240.7 2.32

B ZitonRyl hEABEREREEF(L LEEBN S REEFHED.

1) BEEEEEN 40cm, it EF 40cmitH,
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#5 FHESKFHEXESTSEERNZW (ng/ke)
Table 5 Effects of different rates of Mn application on tissue
Mn concentration of corn (mg/kg)

BT
WA o Sampling time
o | e 128t R
Variety Mn$0,.H,0 12 leaf period Maturity
addition
=® e = iy FFE &
Stem Leave Stem Leave Grain Cob
0 52.0a 35.3b 8.5b 79.3b 7.8a 4.0a
7.5 46.3a 37 .9ab 8.0b 84.3ab 8.4a 3.9
th 75 45,94 40.3ab 8.6b 83.3ab "8.7a 3.4a
ﬁ 375 48.7a 46.2a 9.2ab 80.4b 9.0a 3.6a
= 750 47.1a 47 . 3ab 10.2ab 85.6ab 9.7a 3.8a
1125 55.1a 41.9ab 9.6ab 86.8ab 8.5a 4.72
1500 53.5a 39.5ab 11.8a 94.4,4 7.%a 4.2a
0 34.3a 44.7a 5.7b 50.3bc 6.4a 5.7a
7.5 43.7abe 39.0ab 5.1b 42.9¢ 7.0a 5.8a
= 75 34.3¢ 38.1ab 5.5b 43.0¢ 7.0a 4.5a
% 375 50.2ba 31.8b 7.0a 57.3b 7.6a 5.82
=4 750 37.6bc 25.1b 7.1a 54.6b 7.1a 6.1a
1125 47.7b 38.8ab 7.0a 62.3ab 7.5a 6.1a
1500 56.8a 39.6ab 7.2a 71.2a 7.7a 5.7a
——

T RAMAEREREZRARE (P =0.05), &l bHESN 5 REFFHE.

FEARZEREERNEZ AL

=" B

1L ARAREAGTERETSEROLE: ARBRESHRBELETRAELIES
T 2—750 EROHIE, MRT EXZIHEERWMEENES, SESU, 2 HkE>
AR>KAME, X EERTEERERRT F SRR ESEE, FHEK
BEHENEE S EEMRABRK R AR S, NESKES (SSmg/L) £ET, EX
EHEH R EEDBIEE 610 R1 1025 mg/kg, RAME TZEEZERERN & & K
HE™ (200mg/kg)o HAREET, BRERSH—SARTBOEW, RAREEE
PRIGTEE N, SRR BB S+ 50, RE DS bRt 5 B R
THB BN EESHEN ARG (DTPA-Mn) 270, HAGEWFFRIA, Hike
W B 1125g/m® B, TR EHE S B TE 618 mg/kg, EAREAPERT, HiEZ
HEEATEREHR I REIENEAGE ERWEEER, REASGRSBS>
FRTREERD, AMEALETSEE LETEHETENK.

PLETHe 3B, SRR R, B RN , 3 R R R4 AR S AR 2 ki, A 52
KRR ER A DR H RN R0 =1 Bl RIS IR B RS2 2,

1
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2 A BRI R BRI EERCEADEREELRES X BIR
B REFEESAPRETBEYE AR, WAETBARESRRBBEK (> 9.2
mg/kg), NEMAREE, HEALS, WEEERRE™ XM EIEMEE G AR A
BEE, TREEHN BMNERMINTTRE, Tt e G AE, &2 KEMX A%,
VEBEPHE(GEERE)ARENNELT, BAFREIABRHBTHR, RREE
WERFHESANRET —ENH A ARBEN, ANBEEE BRI BT, &
FRMELTE LS BN AF AR TR ER A KTET,

£ % X B
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RESPONSE OF CORN TO DIFFERENT RATES OF
MANGANESE APPLICATION

Kang Yulin, Huang Xinjiang, Mo Qing and Zhang Naifeng

(Soil and Fertilizer Insiitute, Chinesc Academy of Agricultural Sciences, Beijing, 160081)

Summary

A comparative experiment was systematically conducted to study the response of corn te
different rates of Mn application under the conditions of soilless culture, pot experiment and
field trial.

The results indicated that there were no significant differences in the shoot dry weight
and grain yield of corn between the treatmen's with Mn input rate as high as 55 mg/L (500
rimes higher than normal) in nutrient solution and MnSO:-H.O rates of 5g/kg soil in pot
but 1500 g/m® in field trials and their respective control treatment. Also, no remarkable
change in the Mn uptake by the plant as recorded when Mn concentration in nutrient solu-
tion was below 1.lmg/L and MnSOs-H,O rates were 0.17g/kg soil or lower in pot culture and
1500g/m® in field trials as compared with CK treatments. The plant Mn content increased li-
nearly as the medium (rockwool and pot soil) Mn content increased over the above-mentio-
ned Mn rates, showing a characteristic passive Mn absorption of the corn.

The Mun absorption capacity of corn under three culture conditions was in the order of
seilless culture> pot experiment >field rrials. The corn organs with a relatively stable Mn con-
ceniration were corn ear and corn cob, in which Mn content a varied from 6.4 to 9.7 and
from 3.4 to 6.1 mg/kg respectively in all Mn treatment. The Mn concentrations of the ear
and cob were far lower than those of roots, stems and leaves of the corn.

Key words Corn, Manganese, Soilless culture, Pot experiment, Field trial



