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BEMRKEHEARBANGEDE R FBHHMREY, MYEEZHREMEN, &
AHANERZZIME, FHHAAL TENRIEWRIGHSENER. BEARDN
H-BHERAREY AR HNANERS, KAEDEA R FNEZRERH.
ERTROUPRE, HYNEEREEREEENERS D, Hit, HREHks
TR SRR, FHMMKAEEE, MRREYHREFNERFEENE L. £XHR T
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R A K G (Phaseolus vulgaris L.) 5 F 4 “American provider”, X EN"EEHMYHES .
FrT LM BEERM CaSO BB P B /e, EFRHELAEDFERHF, sKG, EER—BHHY
H, RARBKWHEETH, BEpHOS WIHERBERBE D, EFRBHHASWT (mol/L): KoSO4 7.5 X
107% MgSO, 6.5x 107% KCl 20x 10™% Ca(NO), 2.0x 107% KHPO, 1.0x 10~% H,BO,
1.0x 107% MnSO, 1.0X 107% CuSO, 1.0x 10~7; (NH,){Mo,0,, 5.0 x 107% ZnSO, 1.0 x 1075
FeEDTA 1.0 x 107°, ZEABN ILMEFEPEFR 3G, SHXREFE K, SEREEY 120/ d,
FEEREEE R 250pmol / m* +s. FRGARKEFS—HFETBEZIWEN) TR RETRAAL
.

O MR, fitsk, fEt © SfAmMSR, Ftsk B @ HesSE, Ak,
AN @ BHAESE. Rt Bt © SUAmMSRE, ftek, Ak © HAmMIRE, H#& B
s @ HEAESR, #t5&, Rk @ HAKSR, #t%k, Bkt

BB ERW (mol / LYHARN: K,SO, 1.75x 107% CaCl, 1.0x 107% (NH,),SO, 2.0 x 1077,
HP A& KC M Ca(NO,),. MgSOMMBTTRFAMERERB. oA BEAKIMERN. AREUWRNEE
BRBRAEERKMFARAHERECGEERE IMAEY), EREX. RELBEEXHEFREA—K. HK
AKEREZREMT R =R ZHEM)E LRI,

R R RS RE IR FHE AR, A FEDTAARIC, WEX 1.0 X 10 *mol / L, tRIiCBRE
29 3.8775uci / ml, BB A DTPA WK, EMBEBMERKERRARTDREN Fe, stk
FHEALATHIFe FERAWAEMR G REPMWRRS. RELEIXEERBELE, RUEHEE
HE 5 H I SR,

BEG . ke F T, AN, ZE, RSB, ARIEK¥ESERE, 105CHRHF 1596
fa, EOCTHT, ERFFHA.

12 MEHZX

121 WHpHEMSHZEN  HMAESFERBOTE, A PM-10307 8B T A [F 49 5 (4 5] BB
LI 23 N E SR pH . BHER AR R 8:00 BIE X EBR 8:00.

122 B&EP Fe BAHREMNME  BAB&WAITE. A BHI216 KA Ke. PRMENME Fe &
BT MR
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123 HMAHZRSEAMERHREAREHOME QKA POC-1 K E i S K W& Ol &
MRS R, HREBEMESH R AR (1983) K EY.,

124 MHATEHRKSBRORE  HEH S AREKESRIFRERT, YK 0.5cm K/, A Imol /
L HCl B2 GELERY 5 AN/MEF), i3, A PERKIN-ELMER 2100 F-F B4 3 36 B i & B4R W h
EHEETRY.

125 JRAEFBE L ATPase BRI EMME (1] REM A AR MIRAE T E ATPase 16 H: i E A7
EFXR BRI =(1987) Wik,

2 HRESWH

21 ZHERMREIHAHERSBRNHREBRERNEIG
LAY Rk, HAEZPIRZWKRERBEROBAMEH, FHESEENRD
HAREKMERAR, FARERME, #A NO, -NHUREHHHAHEHELAR,
NH, -NAbZ 89 3 S A7t 410k WLGR 8k BALAE R, T B At ™ — 2 B EE % NO, NE
FREFHHGRBRI, BRELEE.
®1 REFHPHOHERSR

Table 1 Chlorophyll contents in young leaves of bean plants

M5 K 5 & (mg/dm’)
4t s chlorophyll content
Treatment NO; -N NH; -N
—Fe &N 2.13f° 3.63bcd
bii$ 332 3.88ab
+Fe X 3.54cde 3.78abc

B 3.48de 3.98a
*ARAXRNTEURRAFELERE, FANTEXFHERFEREBS%HAF (FHE).

NEELHFHHRESRBOMNESRRIA R, B NO; -Nof, SR AEBRFT
FRTEEEMRM, HN NH-N, ZHENIHRESENEWANHE., TRREEH
%, NH -NOGHEWEEIHFHHEERSBYWER THRSKMET NO, Nk, H
i, EAERKEOLT, ZEME 4%, BRER, b3 44 NH, -NISEE H ot
KEATREWAK, HE NO, -NAHEFHHFREIBIBE T 35%, HETHE&R KK
.

EMHERAEZERINFPHRESE, WA REBMGEHEAHEBHE M,
(A 1, a b, o) B/R, EREFRMT, HE NO, NI ST H A0 4% 0 45 4 B B
W, RBESHWARE, BERAED, REAR, EREJLPREEAHRE, Al
B, MEREEWREE, RRERLD, ENAEEE. WEMRS NH N, Tiewant
REEE, HrRARKALEHTE, BRIENERELEREEHRERT, ZRAE
FEHEFENARATRE. —BREkEe, FALETRENSEHEYT, SAER
BHEHERMESR. AT, NH-NWHFELEEE - S RE LR BRI H g4
KGR, #RFTBOTRESH, RIELEERNYERH#HT, XEBERGTHHHKER
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EHERERMNREM HPERKSRARW

EAMBR LR, BREN, NH -NOSEAF TRAXIH M PEEE, ME
figknt, MMEARESENESAEREY. HTEHABRAZMHBTRHESRZHE
HAKERROAKERE, WETHMHPEEEKER (R, WESERKYW, Sk,
NH," -NALHESE G H7 ih iE e k& B HE NO; -NAL R 38% A4, Hi8kef, NH-NALHE
5NO;, -NAHEzEBIXRFEER, AIEWKESTEE, HP NO, NEFHNAELKIHRE
HHRITETEFRTHELAE, REA—MEARBERE, #5 NO, -N&F, BREHE R 6
MEEERS BRE T 37% 54%; 0S4 NH -NBY, XMBRAHAT. Mt
SFHEEESBEERRMNEN, Bk NH, -NGCEM R TIH, EE|EFH T PE

TSRS BN 18—30% £ 4.

K2 RIFHFEHS%SE

Table 2 Active Fe contents in young leaves of bean plants

HHESREE (mg/kg « FW)

4t B} Active Fe content
Treatment NO;-N NO; -N
—Fe VNS 8.71d 15.02¢
i) 14.30¢ 23.93a
+Fe K& 18.86b 24.27a
i 22.89a 26.13a

SR I MR 2E4RTH, XEFH P EHSSESHTSRESENAEFNIEM
*XM@ED, HEPHFER: y(MEETE)=191 + 0.080x(EHZKEFR), r=0851"",
HS528H58HWHAERE, HEXREARHNA 0250, AR, EHESEHLESEESE
FRER MM AHANKERRE, Hit, BRB8EHOHREAEEESERBEM
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Fig.1 The correlation between active Fe content
and chlorophyll content in young

leaves of bean plants
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PR IE S B E L R F Ok 32 M AR
MEEBEFRROABAE —EBEWEM, £
ERERTAEE R THEKEKNENE
FIA.

PR ERESE AR E T HY &
e BFR ABE (R 3)., GREY, B
SHERESTENEAARR, LB X
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a: NOT =N, AR b NOT-N, X% o NH-N, Rk
BH 1 RURTE A MO b xR kS o ot of 8 U i B £S H 04 B 1 ( < 500000

Photo | Effect of nitrogen forms and shading on chloroplast ulirastructure 1n young

leaves of bean plants under Fe—deficient conditiongs ( % 500000)

R H 7 373 HIS.08 DAS M. CREMFE&ER T, NH -NGS I NO; -NLAE
ARNTERRLUANEOBHTAZOE. EREEGET, £33 XHFRBRRESHER
ARBEE, 4bFE 6 KA 10 KBF, NH;-NE 3% 2 6679 0 15 A B B e NO -NAL#E 51 51
WEG rR2MATI A EA S AT, GB3IX. 6 XK. 10Kt NH -NEFX
RN BN H R BRI NO, -NAE S RIR R T 182, 391 M2 MESA. TRE
BRBEROEAEG T, A EXSERDAANBENBARREATRS. R&K, NO,
~NEhEE R G R AR AR SR e AR 3 X 7 Red 4 BIR A 1 6.40 1531, NH;
) ZHERNRE A SR AR M (%)
Table 3 Effect of Fe supply, mtrogen forms and shading on the reutihzaton efficiency
of Fe 1n bean plants (%)

NO;-N NH-N
2+ 7 b4 ] i3 ] R X -3, ik oA
Treatment bme treatment unshading shading unshading shading
EIE ~te §4la K27a
+Fe 5.52b 7 3da
WEK ~Fe 11.50cd 17.90b 1%71b 2387
+Fe 9. 38%d 1381c 13,29 14.68c
i3 B -Fe 15.99¢ 21.30b ) 20.76b 25.18a
+Fe 12,26cd 15.95b 1 5.6k 21.22b

o EFATRE-F DRSS RS R R SR,
CNYEFRWSr 5 416 #1448 HEEEET. AT E BN 4.43 f16.69, kG &4 B A 1,39 fil 5.54,
BOEET I, $RERE. 4 NH, NEAMM A EXSHIERIRFEAGY HAHBEE
FiRE.
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n-nr-a-d pH EEH KR
TR T T 25 UG 1 5152 4R U 3 S 0
.| o = (R AR B AANARERAFRBERAER, H
- M Qiﬁiiiiiii fEREREARRE, RHZ - RENSRTE
it R “ RMEpHEEANER AR, B2 2RI
T MR pl R Lt AR, R &0,
3

0 2 4 6 § 15 12 14 16 18 20 23 29 EWRBERHMG, I H pH HELRR, SR
] € ofsith ) mf, 4b3 1B, NO; -Nfl NH, -N4b#

& pHEST B FBET 0.4 # 1.4 4 pH #.4i;

B2 RO AR pH BRI SRR  (ieknf, NO, -NLLBEA EA) pHE R FRET
(&4 pH % 6.5) 0.2 AN fr, i NH N4 8 4 5 pH 0y

Fig.2 Effect of Fe and nitrogen forms on pH chang EH M FiE. 23 /05, R NH:
-Nif, @REMIMEKLE pH AL FRT 2.7

Time thours)

n nuinent solution of bean plants (imnal pH of 6.5)

a NO-N, HHHEB b NH-N, 0H M
¢ NOT-N, REEWE  d NH -N, RRASN
B2 MPBEAER R G AR R ATPase SR K
(a,b,d x B300; ¢ x 13000)
Photo 2 Effect of mirogen forms on the ATPasc activity on plasma membrane of bean
plants under Fe-deficient conditons (a b,d x 8300; ¢ x 13000)
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23 A4 THERL NO; -NEF, SREKLGCHEN R pHIE TEBEMHLTHET 0.5 N A,
HELBERKEMRLRARTT 02 M40, BE5REEHELUNABTT 0.5 MaA, o
W, BMEZEHER NO, -NBY, SREETE AR pH E IR FK.
25 BREFHT, AHEARESHRIAMELERB L ATPase SR IE

PR R RSN KELH M+ ATPase R W EE (B 2, a,b,c,d). #5 NO; N
MISEE, MAHMEA R L ATPase IR, BAAEMMR N, HRENHAR
s TIHLR NH,-NiF, JLPERANHEE B AH S MR, ATPase iGHERE. &
R A R R B NO, -NALHE 3 T MR % 5 40 M A R A B A R R 8855, T NH, N
ST

3 i i

Mass ¥ A7E 1988 “FER MR, SPAKKERREMDER P RO BAEERK
M., SRS AEREEY ERERTEN, EEKANBHHEHEEMN, R
ZREB RN, AR IR R R, BB AT R T A P ki A R R
16 NES R, XERAERERAT, HYTEIRIEAKHBEHERT L BHRE
MERZ., XREN, ERERGT, AYWRABELENTEYEHILE, N FHHEY
BB WREBENBRULSYRE MK B, BWRFEIMEEFERFHEED, &Y
AR R E AR FSMEF RN K ARAREH, MARERNITER, XEEMLH Y
ERIERMBEER LWL, AL %0 E R 5K pH E AR R pH E S K I,
EREFMAT, REREAATHRE, XREYERLBEMIEZ —, Hit, £
FUT, TRHEE NO, -NE £ NH, -N, REAHNRREMNEMNAREEHERE, B
AN TR EAK, RAAMAGHNRROXBOoEAEHELERERNTE. M
o FIEW SR, SAFENERTLTURIERERMATNEE, MATEEL
BERE R R B EREHEAR, SR, KAGKKBHR - NS R, BIHEER
BRUT, AARLAITHEREKERGHSAEEMA, IR LR,

HTHMRRESERK. KANZHE RAAFHFESFE-ESHER", HIK,
BN ERNENBERNHNEREARRE. HYRE NH -NE—-BRRS 4B bSWHET,
BERER pH KiEBE RS, MRE NO, -NiE, KARE 1/3# HCO, 5 OH-4 i 7
B, FHERE pH AR EER/D, B TRESFEEERANEE™, RSP
X pH AT KERMHT, FTERWIMEARTHOLABRAMNERS, L, #R
NO; -Nif, BAMRTRAKNGHNBEER T NH, -NLE, 8—H5NFE ek, FHn
B HEL, P NRERRENERZHE, ANEHBEMARERR. AXLBYE
REW, B NO; -Nif, REA KN pHERART 0.5 &4, NH, -NLHENTFRET
25N pH B AER, SZHEANRMNELEYBEXEIHTHIAT &k, SHEHEAE.

[ B, X A R R TE A8 x40 MR A U b ATPase BEMIEHEA R M B m, X
SH—E MBI AL f R KKHFR A, Marschner (1991) 32 i —F R, N
FEAH M SE S B 77 7E ATPase B8, SRAMA HY WRBEA I M S WOIBE L 89 ATPase, 3
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W H BB FESMEF, R E&EMEFHEAARA, WHH #FARIMEEE Z#HE—F
BRSO EE LR, ERAMTER". AARERRY, NH -NK R
Bk 3% S5 40 M A JRUBE b ATPase OTE PESE 3R (B A 2), XBUAMUSMA S RBI KR
T HABMBRANEIE S, FE, Bt NH, N 405 AE U B ATPase #975 ¥ BH
EET NO, -NAE (FRRID, ®#E THASMEP R AR, FRXEXFEH /L
AHTHRAEA#HMREEA, WEIMESTEARMNIE—SHIE. ARERRH, FIME
pH b3t T REGX L FHB SR R R m. M F B SR EX BEsME pH
B EWA AR, AHREH, NO; -Ni R Y k4 i SMA pH FH &, T
NH,”—N{ 15 97 40 ffd BT 41 Ak pH R, BisM&k pH i FRAR (8 Sk B Stk 38 o, (R EAR
s B SMAR A B A KR R O 18] LB S R B R AT B S K, BB
AEREROHS, NH -NOEERA A TR B Ko B AR, —MIEER T A f#
B BE(E FSMA pH EFE{K.

AT L, NH, N9 HER (A B pH #1 B SMA pH FEK. 40 HIBE b ATPase BETE 74
W, EEXTARNENEMAREL NO,-NLBERET -5 MNEFRES, &AH
ATk 8 ANESF LA, X3 T AU SRR A PR ULt R A AT AT

AR 300 @ 3 TR A T AR B AR RN RS, ARAR
B, R THAMEEY, FBGRERE, KOTFURSBERNS TR, B
WEZHSEAHEN BRI TR, FHTERIEMES: RN, HrEtE, K
HERERRKBE, BELEES, BOT 5HHESRSHRKLEWHENLS, &
BEZHNEESEAREHEAMERERKEANTE. AXNRARBRLERNERBIIET
X, REMAENAE 10 RE, A RESHERERE, LPRAZBHE
Y, ERENGNEANAREDLRERLERRT 6 MESSES, XATRAERK
PR R R A A R E X

g EETR, MYERIRS R R ME DB, XER AR EYIE AT TH
RERE., ALRFTEHEZAEMER. SOEERE. WHERESURT B
SRR BN AR RBARRYOERE. ERERMGT, NH -NOHEAHERE
ERENEANRARRER -SMES A, MAEWTMEFEHATEEEMT SR TEY
T, EERETHHMEERRE, @ERGHEERERETHTOALARL
HR, X—SRETREELATHEEAFTHE - PHLRKBIE, HEAEIXELDH
DB B — Lo 2 SR, 7 E IE) 456 S A 30 4 500 56 P 4 AN SR BE T BB 2 A R AL R K )
M —&FERZE, ELREFFEATERREZEECNEARERENAAZER, R
FABESATYRMELRARNFE, HELFHFIRERBIEKERYA
A, HBRGFKFFEE - E L.

28 £ X W

1. =, £:9%F, 1987, HYBERFEHRR. SRt

1) S8%3, 1995, REEKRMECSEERPENERLHIE, MHRx. RRLAF.
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FACTORS AFFECTING REUTILIZATION EFFICIENCY OF
IRON IN BEAN PLANTS AND THEIR MECHANISM

Zou Chungin Zhang Fusuo and Mao Daru
(Department of Plant Nutrition in CAU, Beijing 100094)

Summary

The effects of iron supply, nitrogen forms (NO, -N and NH; -N) and
primary—leaves —shading on reutilization efficiency of Fe in bean plants and their
mechanism were studied in nutrient solutions under controlled conditions. The * Fe
isotopic method was also used to identify the iron reutilization efficiency. The results
showed that Fe deficiency could enhance Fe translocation to young leaves from roots
and primary—fteaves, thus increasing Fe reutilization efficiency. The plants added with
NH, -N had a much higher content of active Fe, more chlorophyll in young leaves
and high Fe reutilization efficiency, much better uitrastructure chioroplast than those
fed with NO,; -N,and these were true both in Fe—sufficient and deficient treatments.
No chlorosis occurred in young leaves of bean plants fed with NH -N under
Fe—deficient condition. More active Fe and 6 percent enhancement in Fe reutilization
efficiency were found in the primary-leaves —shading treatment, which improved Fe
nutrition in young leaves of Fe—deficient plants fed with NO, -N. All these results
demonstrated that both NH,”-N and primary—leaves—shading had a beneficial effect on
increasing Fe reutilization efficiency, improving Fe nutrition in young Ileaves and
depressing chlorosis symptom in bean plants.

Key words Bean plant, Nitrogen form, Primary—leaves—shading Fe supply,
Fe reutilization efficiency



