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Table 1 Experimental treament and is code

Code
)

(- Fe) (+ Fe)

Gutting of roots ST NH- N NO- N NH,- N

Code

(- Fe) (+ Fe)
NO,-N NH- N NO,-N NH- N

Cutting of roots

1 2 3 4

5 6 7 8

1.0% 10 *mol L™ ' FeEDTA, FeEDTA
(mol L™ 1) : Kx804 7. 5% 107%; MgS04 6. 5% 10™ % KCI12. 0% 10” *; Ca(NO3)2 2.0x 107 *; KH,PO4 1. 0%
107%; H3BO4 1.0 107 % MnSO; 1.0x 107 % CuSO4 1. 0% 107 7; (NH4) 6M07024 5. 0% 10773 ZnS0; 1. 0% 107
(mol L™ 1) : K»904 1.75% 1073 CaCly 1. 0x 107 %; (NH4) 2804 2. 0x 1073,

1.2
1.2.1 (1) , 4 )
. ( ) (2)
\ lem , , 4h,
1.2.2 (1) , [8.9], 0. 5cm ,
1.0mol L "HCl 1g 10mHCl ( 5h), ,
(2 , 550C . 6md L~ "HC ,
(3 pH ) pH
2
2.1
2 , >
NH4- N NOs3- N , 36%,
; 22% ,
,NO3— N

,NHs— N , NOs- N
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31. 8%, NH4- N
2 ( )

Table 2 Effects of ron supply and nirogen form on iron uptake by maze plant ( cut rots with ron)

Fe uptake (Mg plant™ )

Fe uptake at beginning of (= Fe) (+ Fe)
Parts of plants NO;- N NH,- N NO;- N NH,- N
treatment( Hg* plant™ 1)
1 2 3 4
4.170.1 3.93%0.06c  3.78E0. 12¢ 10.0710. 24a  6.87£0.19b
2.1%0. 1 1.40%0.03a 1.70%0.0la 1.67£0.015a 1. 60£0. Ma
4.47%0.2 4.28%0.17b  3.00%£0. 26¢ 4.37%0. 14b  5.80%0. 16a
2.0%0.2 2.07%0.10b  2.82%0.07b 4.80%0.15a  5.87%0. 13a
5%

)

Different small laters show that the difference arrives at 5% level with Duncan’ s method

3
TaHe3

(

)

Effeds of iron supply and nitrogen form on ion uptake by maize plant (cut roots without Fe)

Fe uptake (Mg plant- 1)

Fe uptake at beginning of (- Fe) (+Fo)
Parts of plants seatment{ Mg plant- 1) NO;- N NH,- N NO,- N NH,- N
5 6 7 8
26.810.14 21.6%1.240  16.20%0.75¢  35.87£2.22a  17.13%0. 30¢
2.1f0.2 1.90%0.15%  1.87%0.16 1.95%0.17a  1.33%0. 12b
4.4%0.15 4.35%£0.17b  4.20%0. 14b 4.53%0.17b  6.47%0.21a
2.0%0.18 2.50%0.26b 3. 40%0. 14ab 39810.19%  4.2030.14a
, %
Different small letters show that the difference arrivers at 5% level with Duncan’ s method
s
2 )
,NHs— N 39.5% ,NO3— N 19. 4%,
( ) (
; ) )
NH4- N NO3;—- N 36% ,NHs— N

,NO3— N



467
7% , NH4- N 58%
NH4- N
47% , NH4- N
2.2
,NH4— N 49% ~ 85% ,NO3— N
8%~ 93% (
) ’ ’ 5
(D
~ 20 " NO-Fe [ NM-Fe -~ B [ NO.Fe [ NH,Fe
¥ B NOj+Fe WM NH;sFe -4 @ NO/+Fe W NH:Fe
2o FEe
‘é - <=
= =&
£ 305
§ ﬁ 410 |
e ¥ e &
B ! 4 s
z 2
0 §
LIESS 3 WEAMER LUESUE R0 LIF R
Cut roots with Fe Cut roots without Fe Cut roots with Fe Cut roots without Fe
LR WAL
Treatment of cutting roots Treatment of cutting roots
1 2
Fig. 1 Effeds of different treatments on adive Fe Fig.2 FEffects of different treatments on adive
conceriration In young leaves of maize plants Fe concentrat bn in primary leaves of maze plants
1 ; ( ) , ,
NH4~ N NOs— N 3. 6%, 28. 4% ( ),
R NHs— N NOs3- N 35. 3%,
45. 6% ,NO3— N R
) (2
s ,NO3— N
22%, 13.2% NHs- N
> ) 35.3%,
52. 5% s NH4— N

D) ,NH4— N



468 38

2.3 pH
3 5 pH ? pI_I ?
,NH+ N NOs> N 0.1
101
[0 NO-Fe [ NH,Fe [ NO-Fe [0 NH,Fe
5‘[‘ @ NO,+Fe [ NH,+Fe g
52 :"E‘ =
= =
b
L - =
£ < 50 g =
=y 1
o " g%
& 48r g
a o8
(14
46F ‘
44 : :
1y 2 (K1 02 7 A st o8 HETARR
Cut roots with Fe Cut roots without Fe Cut roats with Fe Cur roots without Fe
LTRSS WAL A
Treatment of culting roots Treatment of cutting roots
3 pH 4
Fig. 3 Effeds of different treatments on pH of Fig. 4 Effeds of different treatments on iron
xylem sap of maize plants concentration of xylem sap of maize plants
4 )
2 2 (
), NOs=N  ,NHs N ,
; ( )
. NH4— N NOs- N ; ( )
NHs- N s NOs3;- N 2.5
3
3.1
[5,10]
( )



(]

[12]

R , NH4— N 2% , ,
NH4s— N R NH4— N,
pH L ’ N03_ N pH
[13]
, , (2
2 3 9 ( 2) 2
, 0%~ 0% ( 3),
’ Zhang "
. NH4s— N, NO3;- N ,
3.2
[14~ 17] ’
( 17 2) ’ NO3_ N N NH4— N
36% , 34% NHs— N
Hewitt 63% i
3.3
’ ( 4,NHs= N

1. Grusk M A. Iron transpott to developing ovules of piswn satium. 1 . Seed import characteristics and phloem iror loading
capacity of source regions. Plant Physiol. , 1994, 104: 815~ 820

2.  Mamschrer H, Rémheld V, Kissel M. Different drategies in higher plant in mobilization and uptake of iron. J. Plant Nutri. ,
1986, 9: 05~ 713

3.  SattelmacherB, Hors W J, BeckerH C. Fadors that contribute to genetic variation for nuirient efficiency of crop plants. Z.
Pflanzenernahr. , Bodenk. 1994, 157: 215~ 224

4.  Kaman S, Pandey P. Absoption and transport of iron in some crop cultvars. J Plant Nutri. 1986, 5: 395~ 403



470 38

10.
11.

Tery N, Abadia J. Function of Ton in chloplasts. J. Plant Nuiri., 1986, %3~ 7): 609~ 646

Alloush G A, Le Bot J, Sanders E, Kirkby E A. Mineral nutrition of chickpea plants supplied with NOy~ N orNH,—~ N. [ .
Tonic balance in relation to ron stress. J. Plant Nutri. , 1990, 13(12): 1575~ 1590

Mengel K, Bubl W. Veteilung von esen in balttern von weinreben mit HCO3 — indwzierter Fechbwse. Z. Pflazenemaehr.
Bodenk. 1983, 146: 560~ 571

Takkar P N, Kauwr N P. HCl method for Fe? estimation to resolve iron chlorosis in plants. J. Plant Nutri. 1984, 7( 1~ 5): 81~
0

Piersen E E, Clak R B. Ferrous iron determination in phnt tissue. J. Plant Nuti., 1984, 7( 1~ 5): 107~ 116

Teny N, Low G. Leaf chlorophyll wntent and its relation to intercellular location of iron. J. Plant Nutri. , 1982,5: 301~ 310
Holden M J. Luster D G, Chaney R. L, BuckhotT J, Robson C. Fe-chelate reductaes activity of plasma membranes solated
from tomato wots. Plant Physiol., 1991, 197:205~ 210

Mengel K, Planker R, Hoffnann B. Relationship between leaf apoplas pH and Fe chlorosis of sunflowers (H elianthus annuus
L.). J. Plant Nutri., 1994, 17: 1053~ 1064

Teny N. Physiology of trace elamnent toxicity and is relation to iron sress. J. Plant Nutri., 1981, 3( 1~ 4): 561~ 578
Jacobson L. Tron in the leaves and chbroplast of some plants in relation to their chlorophyll content. Plant Physiol., 1945,20:
233~ 245

Mengel K, Scherer J, MalissiovesN. Die chlowse aus der Sicht der Bodenchemie und Rebenemahrung. Mitt. Klosterneuberg
(Austria) , 1979, 29: 151~ 156

Sherif A F E, Osman A Z, Sadik M K, Shata S M. Detemination of fenous and ferric iron ratio in spinach plants and their
relation to iron application. J. Plant Nutri., 1984, 7(1~ 5): 767~ 776

Hewitt E J. Essential and functiomal metals in plants. Jn: Robb D A and Pierpont W S. eds. Metals and Miconutrients
Uptake and Utilization by Plants. New York: Academic Press, 1983, 277~ 323

EFFECTS OF IRON SUPPLY AND DIFFERENT NITROGEN FORM
ON REMOBILIZATION OF IRON FROM DIFFERENT

IRON POOLS IN MAIZE PLANT

Guo Shi-wei Zou Chur-gin  Zhang Fa-sw  Jiang Rong-feng
(Depatment o plant nurition, China Agriculturdl University, Bejing 100094)

Summary

Effects of iron and two nitrogen forms ( nitrate and ammonium nitrogen) on remobilization of

ron from different iron pools in maize plants were studied in a splitroot system in nutrient solution

under controlled conditions. The results showed that, Fe nutrition status in young leaves of maize

was affected not only by Fe pools strength in maize plants, but also by different nitrogen forms under

Fe deficiency siress. When there was no Fe pool in root system, NHs— N supply led to 32% of Fe

in the primary leaves to be remobilized to young leaves of maize plants, and 40% of Fe in roots with

Fe pool to be remobilized. Regardless of root Fe pool, active Fe in new leaves and Fe concentration

in xylem sap were increased by NH#+N application.
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