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ZERHENLR B HET,EFPAEBEDEE T Ko

LEKSERONE: BRAEMCERES, AR TR EEEITNE.

D WEAZHBX KA, 1978 MBETEEXARSSE.

2) MAEES MR R REES, 1980 HETR/NEERAM=ER,
3) REEBEHXRWFREBA, 1980 JLEEY MEtEE R~ KR,
) EHERMBELAER, 1981: KT HA MnSO, EXRRIRE.
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Table T Chemical and physical
i R & & HBLR ( <§‘500ﬁm) C2CO,

Parent pH (%) 67)

Soils Locality material 0. M. Clzy (%)
wat ARl R Ry 8.30 1.11 11,43 10.13
"t wAAS ekt 8.38 1.72 12.31 7.60
)t JRARX KIEF R 8.60 0.54 9.5 8.22

E: BLEEENERELEASBE I MBGERE Ma X% 100—190ppm, EXIHSARELRRREBE
BE-FABAMRYBRL M EN T MRA, LAERE Mo ¥ 80—120ppm, %14 Mn % 0.2—

ZLOERSWR

(=) BRKREBMEUKSERTELS NEMNEEOF BE

HREREN (F2): GAGEEEALELDAERERGEROMMBER .
REBREEOEHRERE, HERSEEMMOEENRK AlRANNTNEYHE
H 25 0.01 & MnSO, + H,O/ TR +bt, bkt LA & ERM TN Ro R iy T bt
¥H LB T RESY R, R BRERETHR.

Mt B SHEKSERHOMASF(E D FTEN: AR EE & RAR
KM AR ERATR AN IR, TREEENEZXRERLZREZRETAKE
ARM(EARABELZRIEEAMEYT lppm WESEEK SERMMEK ppo o
%1 CaCO, &BE, MHMAKR MnSO, FHEERBHNE TR, BB/ NENEEHH
TR

Mz 2 BEUEN: BRINHERY KT kT LAA B R s B R 28 55 KE,
HERXLMYT 0.12 5 MaSO, - HO/FREMT WkE R

(=) KGRI EREBERBASHES IR EHXK

mF2PR, AN EHE R ERE “7714° R “RK 139° @k LT OR
Eo ALEME“7714” WZARBEN MEERFEEER,“RKX 139" B2 R%E
ARB. MEARTHENKERARPELBRHLEEEZER. MNEOERERL
TRENRN: EREZMIRENEERLZBREADRHBREEREEE, HEKX
P4 0 b MR IS /N B R IT B3 SRR AT

EMARETBERAGRE N EERSERSH ENTYRER KA ) &
Bl4bTF Brown™ BrifgEaOfEE 572 LN M MY B SEKR TS IREE LR (E 3)
EROR—B. B 2(°77147) Z T, B 2(“&KA 139%) 2 O, I L4 TF Brown
FREME ELREFBREAN, ETESRKNXE, BASRGHE N ZEKSE RN
iR LT HREHAEM, Ml 2(°77147) Z 1.1, B 2 (RK 1397) 2 1 L
HANLETREFBRREM.BETHROIARBEBENX R, REZRRAR, 7714 W
"R 1397 IR EERD B0 36ppm 1 44ppmo ME 2 TUBH, MNFEKSE
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BRI .
properties of soils in pot experiments

¥ FR%E £N W% P B K 2 Mn BEFAE Mn | i Mo

(mea/100gsoit)| (%) (ppm) (ppm) (ppm) NS P G
CEC Total N Available P Available K '{ Total Mn reducible Mn Mn
8.27 0.0550 7.0 87 560 144 =8
10.03 0.0739 10.6 © 153 603 128 0.1
6.10 0.0267 6.4 74 475 85 0.2

TIMBEF SR Mo 2§ 15-292ppm, K#idx Mn Y% 0—8.4ppm, EHERMET 7 A REFLEELRER. LATAN
0.8ppm,

Y=177.4981+0.2173 ®

46|
r=0.9727 **

y=41.8700+0. 2789 q
r=0.9609 ¥*

¥=66.9620+0.1418%
r=0,9883 **

r=0,9722**

Hitk i LA SRR
8
3
3
)

50¢

Mn content of tops ( ppm /dry matter)

‘ = x
Losgaa.sssliiw. 1230 4o} ¥=35.1700+0.2160 %
32 7=0.9984**
30 i o i A A
03.26.5 13 % T T 78 %

M
Mn applied ( ppm/dry soil ) .

A—a FitMEEELBEK SR
o—eo RXIMETEKSEE
O0—O0 XATWMREELHEERSER
® BIFR (Fs 7)
T E1HTTHEERIIX; AURRK DB BAZR/BSI X
1 HESEBRSHERMNXA

Fig. 1 Relationship between Mn content of wheat plant and Mn applicd in soils
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BN, GG L R MERBE RN M, BEREERERERTR
PR A% BEREDERNEMEFRGORES RRERLEAES N, BTR
EERERENARE T BAEEXREARMK, il P, KEREGIEABEEINL
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7714 grew in screen house for 53 days Is4
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Fig. 2 Variatien of Mn concentration and dry matter of wheat
tops after application of Mn

2R T XA L MR EEN BRERERS P KIENWESER. EHEANL
W ERTTA—REBRBR.ERENE 3. TUEBH.ERBUNRBANR T EAKAE
HAREEDHER. EXEREL N, Mn BRRZKH/NEERSEE, HEHIALNAR
RIGRBERER. AN BRLIKER P, K B RIER T /N EH LBt E,

(0) XA B Ew ST

R RER (F2), BIMEXNRE— T H0R 3 E RS R EYRMARE R AT
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Fig. 3 Schematic graph of the manner in which nutrient concentration
and crop yield varies with the supply of the nutrieat
%3 GFEE P, KEHNESKASETERY
Table 3 The cffect of application of Mn combined with P and K
N,P, K AR NH(NO,: 0.5 NHNO,: 0.5
(g/kg soil) KH,PO,: 0.2 KH,PO,: 0
N, P, K applied K,SO, 0.15 K.SO,: 0
LoFS gy e R BRS RUM Imak &K
BER  lamarmes| oo DUl LR o ki
MnsQ,-H,0 Duncan’s Increase or Duncan’s Lncrease or
. R d . d
(g/kg soil) F(g{:)o:) multiple-range com;:::iuwith . <gh/pt°t) multiple-range com;::ec:i”with
Ma applied fes t([{ps test control resh tops test control
(%) (%)
0 12.1 a 3.8
0.06 13.0 a +7.4 - 3.4 —10.5
0.12 13.1 a +8.3 3.7 -2.6
0.24 15.5 b +28.1 3.0 -21.6
B I 13.0 a +7.4 3.8 0
RSl 13.3 F=6.38* +12.8 3.6 F=2.19 —8.7

Er HUNECRK 13979 B 20 BER, 12 A 9 B R LNEE, ES 3 R-HNLXAHT,

T ERARBEFGET IESEETRME, 7714 RFRKRARK 139" BE LR
REWPNZEREEED B0 33.72 70 35.17ppm, WENLLELN 111, WRERS
ELBUEREHA MR, LR ERERE, AR E SR E R
HBRKNER. WXREX KR R/NEERS SRS 33.59 f167.67ppm, Hik
428 122, MRARENSSLELTR. LRI WBE: MAENLRREDE
EORBZAREZGRAMEREWNBERH. L, RELH#EREER NS
FrEFN ERERHEW T SRS REBRR—,
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1. ARET R EAZRENENSERIZE. 1 CaCo, &2, BREFENRE
BB EMX BRI

LNEZRRBD “77147 (REER 53 K)VR/A 139”7 (A28 51 RONBHRS
g /5516 36ppm, 44ppm,

L ABREARNARKYE KM, Y SEMK, N, P, K FOERENEARE
HEAHHA B> R
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[1] X%, 1980: LGB SERNNE. FENEERBRTRERZRSTH, 136—145 W, HEUHK
.

[2] FEH#%, 1980: GEELMEY EAMERR, PERERABTRZATMRST, 146—153 TR
HR3to

(31 BRfpg, 1980; AREBTRMETRWEN, - IWER,¥5 M, 24-27 |,

[4] FH%z.ESH, 1962; LhivE, PEMNESEMBITE LELH, 140—156 THHE KR,

{51 Brown, J. R., 1970: Plant Analysis. Missouri Agric. Exp. Sta, Bull., SB 881,

(6] Tekale, R. R., 1978: Mn in soils of Parbham district. Journ. Maharshtra Agric. Univ., 2(3):201—
206.
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STUDY ON THE NUTRITION OF Mn IN CALCAREOUS SOILS

Zhang Weili and Zhang Naifeng
(Institute of Soil and Fertilicer, Chinese Academy of Agricultral Sciences, Beijing)

Summary

Field experiments conducted recently in provinces of North China showed that in
calcareous soil of loess parent material and fluvisol in the region of the Yellow and Huai
rivers, Mn deficiency was becoming a problem in crop production. It seems that further
study on Mn in calcareous soils and crops, effect of Mn-application and applicability of
soil testing procedures for prediction of requirement of Mn by plant in the soil are of not
only theoretical significance in micronutrient researches, but also of practical importance
for improving yields. In order to achieve the objectives mentioned above, this study in-
volves the following three parts:

I. Mn absorbtion of plants from applied Mn and crop response

In pot experiments, MnSO4 was applied at 5 rates to three calcareous soils which
were collected from different provinces of North China. While the amount of applied
MnSO, was increased, Mn content of wheat plants increased correspondingly. The content
of CaCO; and the applying methods directly affected the Mn absorbed by plants from the
Mn applied.

For spring wheat “7714” which had grown in screen house for 53 days, the critical
level of Mn was 36 ppm. For winter wheat which had grown in green house for 51 days,
the critical level of Mn was 44 ppm.

It has been found that in calcareous soils deficient in available Mn, under the con-
ditions of low temperature and adequate supply of N, P, K, the application of Mn is more
effective.
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