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Table 1 Some physico—chemical properties of the experimental soils

BR: £l 57 i pH AR ARE AL &M 24
Soil type Mother Texture (H0) O.M. DTPA-Mn Exchangeable-Mn Active-Mn Total~-Mn
materials (g/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)
KWt RILEERY iz 8.1 18.9 7.7 4.7 112.2 534.7
KL oy i 5.8 26.4 50.9 27.0 213.3 615.2
1.2 RBAR

Bl LA K 100cm, B2 1lem, ARV E S FREWHBRY UPVCE. THERE —H BB H R
BRI, NEAESENTE Y Som, WHERBAE -4, ATREBRR. HALBERTFH
if Smm FEILG, HHERMEER 1. 2g/cm’EA BN, K2 0—20cm FHELAKSLERZK, RBW 4
ML, BLAEES 3K, RIRLGEN.

(1) #/KFERE (CK) : FHEALEL, 2B F/K U, 437 3% 2—3cm BIKZ;

(2) #AALAE (NPK) - 7 /K 25t b4 1A HE NPK ALAE, I BRKOFIR K 0.5g, BeM— % 0.3g, ik
# 0.3g;

(3) EEABHIHL (NPKM) : ZEHE /KL IE R B RE B8 T T 528 10g;

(4) BHHEF P (NPKM/ Wet) : TEFEIE A DLIERE 20 B0l R R BB R, B % T8
BKE, G UOBRIE K AL 2R, (B B U BT E M 1/2—1/3 (BT BIFREE).

RET 1995 4F 6 A WIFFHR 4T, B L% s MDA KBRT, —BESE 4. ARYHE, RE
SR LAY UL R 0 4R B R, T AR S R R M R B, RRT 8 BURGHUS, WHl
Tk AR DI BT, FRATF AR ST 4 AN BB A, AT DA ARG S BRI AT.

1.3 SHAEE

TR R R REE, pH BB, FILRAERREBRERIE—FREE. EREEAEEM—MR
Wik, TR A MR AR — SR R, DTPA A4 A 0.005mol/ L& DTPA B4 # (pH7.3) 21,
RS 1mol /L NH,OAc S8, 4 A 1mol/ Lo ¥ NH,0Ac-0.2% KBV R B, FT 4 Ak
TR W E 3 R R e E

2 RS540

2.1 AE KRR 5 e 1 8 o kR B R i

211 EWESS B I1EARKBRET LEBRBRPEMRBIE. AEHTT 4,
THEKNE 2 ABREPENKRERE, BABREZR AKX, HL G &8 kL3 (CK.
NPK. NPKM) £ I ¥ & 19 ¥ B2 0 38 38 i, BR S5  40 1B Y9 A0 38 (NPKM/ Wet) , 4 9 I 75 0 {8
HIEE KRG 4 AR KEB LA pm) , R RB T RMIKELE TRYBYE, *
RFBIRBE R, EKKET, G MAE AL NPKM > CK > NPK, Ui 33 % HLAE 8] i
BOKATH R M. PR R, KB 2 B R P E R K e | AR R E KT,
MRS LA A EEBRR B ARE, (BE 5B E T MEERKKAT.



3 X 2FZE4E . K AEAR B0 3of - 598 Bl T8 =P 4 ) B8 3l 0 7K RS IR 4 ) B2 i 37

25 [ —eCK —m—NPK 25 M
o g | TR e/ T NPKM
53 . —— NPKM /Wet
g 3 15 1.5
£ m
S ! 1
(-]
5 ¥ 5 05

0 10 20 30 40 50 60 70 80 0 10 20 30 4 5 60 70 80
K% Days

0

A K¥11:Grey alluvial soil; B JKA%# 1. Grey-brown alluvial soil
1 KRG R B TR E SRR

Fig.l Effect of water and fertilization on dynamic of Mn concentration in leacheates
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Table 2 Effect of water and fertilization on total content of Mn (mg/column) in soil leacheates

P W 7k FCAE KA o ACH HLTEM BHEANTA
Treatment CK NPK NPKM NPKM/Wet
Waterlogging
3 s 61.3+256 31.8+18.0 37.8+10.7 59+2.2
KizE+ 19.4+10.4 11.4£9.6 15.0£5.3 0.7£0.3

2.2 AREKBRG A AR &K BB EE AR 0
F 3TN T A RKIEALE T RS A8 LK R A B R A R R A

OL. WRPAIE N, BREEAHEKRE T YRR TR KM, £ KR L3 T

HZRAELREER B ERERENBRERUWGAEKGESER TRELE p=

0.01), FLrp iR 1 8 L K 8 R AR B A0 0 A REHE K AL BB 21%, T K A% 80 £ A 2
F3 AREKIERE AN EA SRR SR RARmE

Table 3 Effect of water and fertilization on dry weight of rice shoot and uptake of Mn

1% mE L ¥ K ALHE EARE I Z A YL
Soil Item CK NPK NPKM NPKM/Wet
Waterlogging

P3- s EYTE(g/H) 14304 15.3x1.4 149+0.4 12722

HWE (mg/kg) 292.7+49.3 270.7+18.5 280.5+35.6 66.8+9.3

B4 & (mg/ k) 42+0.6 4.2+0.6 4.2+0.6 0.9+0.2

KR L YT E (g/HE) 293+2.4 30.6+1.5 35.7+1.8 344+1.4
W E (mg/keg) 768.9+71.7 790.5+250.9 680.4£167.3 110.3+16.2

% & (mg/AE) 22.4+0.4 23.9+6.4 24.5+7.0 3.8+0.5




372 + - ¥ #H 36 #

16%; K& T i AAYUEMLIE X KA AES TEMREE N ZM/N, PSR, K
EELEKBEY TEMD ERERERS, HKBREER T K8 L 3—5 /KGR 3).
2.3 ARKIERREMN L EAEPERSS RN

23.1 DIPAZHE &2 EMHEARBEARKELET LEHES DTPA SEWZE R4
Ao, WEFA] T, 0—20cm /2 DTPA H4 S B HEFE: NPKM/W < NPKM <
NPK 1 CK, BBE & 5 E K MR &AL FE DTPA SESEEM MR, Hdka48
FMERATRFRAELLE, B4, W EESLE DTPA SEN S BYE T R 2 15,
F U R KASA BY T inek L3 R AR M DTPA A& M 4k,

cK m NPK
50 mCK NPK 150 ™
CNPKM ;NPKM et o NPKM m NPRM et
g
S b )
%
< =
5 &5
020 2040 4060  60-00
BITERAE Cm)
Depth 1n profile

A. K# 1.Grey alluvial soil; B. K#7¥# 1:Grey~brown alluvial soil
B2 KRR X 35 H H DTPAS S S B W

Fig.2 Effect of water and fertilization on contents of DTPA-Mn in soil profile
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Fig.3 Effect of water and fertilization on contents of exchangeable Mn in soil profile
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Fig.4 Effect of water and fertilization on contents of active Mn in soil profile
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Fig.5 Effect of water and fertilization on contents of total Mn in soil profile
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R WA A 3 B KR o /N A SR, B PR M. 1 pH KB T R AR I KR B 51 R TR AR
BEWK W EE R4, T Bt Bk . pH B 9 2K A% 3500 T A 4 A Ik 5 7K A i 4 1 TR
WCRE Y B R AE KRB Y.
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THABHER (E 2—E 5 N#—$ B0 7 XREN S AR, AR EE KR E /N
THRPESE SR (FERSEREENS) THIEEME, T DTPA SEMEHSEN &
B RE R KRR R R R R, RS E PRI A B i B E. XME L. KRS
B Y EE M S EFE W DTPA B8, TSR KBSEHEEFHEE ST Mk, I+
HEEERA LmFES, THB, RBRFERR T THEBEERCHELERRY.
HERURESE LERENREBRBENAKBEHENE G RI, ERHE T RAEREE
(EHE)MALE., BLh, XA AR LSSk B RE—TEREHEASEM
SN ERE T A R#E - XY,

L% HE R, KR 3 B R b IR AR WA R, Rk
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EFFECT OF WATER AND FERTILIZATION ON MOVEMENT OF
MANGANESE IN SOILS AND ON ITS UPTAKE BY RICE

Liu Xue—jun' Lii Shi~hua’ Zhang Fu-suo’ Mao Da—ru'
(1,3,4 Dept. of Plant Nutrition, Chinese Agricultural University, Beijing 100094)
(2 Institute of Soil and Fertilizer, Sichuan Academy of Agricultural Sciences, Chengdu 610066)

Summary

Mn deficiency of wheat is a main problem of plant nutrition in Sichuan Province,
which was considered to be relation closely with paddy—upland rotation. An
experiment with model soil-column was conducted to study the characteristics of Mn
movement and its uptake by rice (Oryza sativa L) in two alluvial soils under
different water and fertilization status. It was found that soil active Mn (easily
reducible Mn) decreased while DTPA—Mn and exchangeable Mn increased as soil was
waterlogged, which caused the Mn leaching through 1 meter soil column and its
excessive uptake by rice plant. The total storage of available Mn thus decreased. The
effect of water and fertilization on Mn followed the following sequence: CK > NPK
and NPKM (the above treatments were waterlogged) > Wetting with NPK fertilizer
(NPKM/Wet). The sequence of DTPA—Mn and exchangeable Mn in soil layers (especially
0—20cm) was CK and NPK > NPKM > NPKM/ Wet > the original upland soil, but
active Mn in soil was reverse. This phenomenon was more obvious in gray alluvial
soil than in gray—brown alluvial soil. It showed that Mn is an active element which
is easily affected by water and fertilization status, and wetting treatment can slow
down the Mn transformation in soil and decrease the uptake of Mn by rice plant
greatly. Therefore, to adjust the transformation of Mn in soil and its availability to
plant through the management of water status woutd be practicable.

Key words Water and fertilization status, Soil, Manganese, Leaching, Space
variation, Rice



