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Relations between Auxin(IAA) in Shoot Apex and Root
Fe*' Reductase Activity of Bean Plants under Iron Starvation

Chen Zhenggang Li Chunjian Zhang Fusuo Mao Daru
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Abstract With nutrient solution culture, the ferric reductase activity in root of iron-defi-
cient bean (Phaseolus vulgaris L. ) plants was investigated. The plants were treated either
by decapitation, or smearing with CFM, an inhibitor of auxin polar transport, or with naph-
thalene acefic acid (NAA), an auxin-like substance. Furthermore, the diffusible IAA and
endogeneous auxin in shoot apex of iron-deficient bean plants were determined as well. The
results showed that, on the 4th day after treatment, the root ferric reductase activity of iron-
deficient bean plants without treatment increased slightly, and was enhanced significantly on
the 6th a-nd 8th day; and was inhibited by both decapitation and smearing with CFM. The
promotion effect of smearing NAA against the surpress effect of decapitation was observed.
On the 7th day after iron-deficiency, the root ferric reductase activity of decapitated bean

plants on different days after iron-deficient treatment was inhibited completely by decapita-
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tion on the days 0~2, and less inhibition effects were demonstrated gradually by the decapi-
tation on the days 4~6. Since the first day of the iron-deficient treatment, the amount of en-
dogenous TAA in the shoot apex was significantly higher than that of the control plants, de-
creased slightly on the 2nd day, and increased rapidly again on the 4th and 6th day. And the
amount of diffusible IAA in shoot apex of iron-deficient plants was varied in the same pat-
tern. Based on these observations, it is suggested that auxin synthesized in shoot apex play a
role in the regulation of the ferric reductase activity in iron-deficient bean plant the roots.
Key words bean (Phaseolus vulgaris L. ); iron deficiency; Fe*' reductase activity; endoge-
nous-TAA; diffusible IAA

BREREVEFABERBALTHORBERTRZ - EREBEFZHT . FEZHAESHEY
M E—RIEBMESTAMBEMNERN. KON FHEY RESRERREARE
WEREBREEBARELSENTURRERTF SN . BEYRBBABRR Fe' & JH 8
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FERARRAMBHARE, BRA XX TEOFRERTAEOR S ANORE 7%, 2%
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PR, R R B b RHE B3t L3N Mt BT AR, AEYRAE Rk HERE
i) BAL . Bienfait FM " ARR R Fe*' B IRME FKFZRP fer EHMIRE ,FER BAE
9 V8 35 4R T M SR LR K F . Romera %01 B4R BOA B o 5 B SR BKE I M RS IO A 5
AL, BT EE—RINL R HREEFRBPMARRZBERMERY R, AT Z
WRAEREHYREMEREMN. Maas FVET T LRGN ER REX T BRI LR
WRFENEE  EUBRREREEERKA AP BEREBUHR M LR ADELHED
BREBPEWBERBYRAMBEN RN .. BRIEZS, IR EBEASHREEFRESAY,
PR ERRERERARKWER P LEMEA. Landsberg" il if 3 S8 ) B 3%
HITERERRBEALD U MHER, Zhang" T RE M REK T AP HTEMMERBHRAEK
RiRths s A BHN WXB, R EABYFBORME 7T HRER REEEMEE, AT
ERTX—RA
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1 BR5FE

1.1 ghEYEsF

A i 88 %k B 3 § (Phaseolus vulgaris L. B H F), #F % H s%H,0, ﬁﬁfﬁﬁ
30 min, &5 AR A CaSO, B# 5 h, R FRSRK. BT 28CEREFHF REHKE
EREF TR/ THRAEEIHHEN CaSO, BHNAXDD AU BGENER,. BT 25CTF
AR FFHKEAXRDE BEZER. XSGR ETHRHBCHEBEM M RBFN, K48
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MNARDHRE B RESRBAPH 2 M 1/2EHHB P, 1dEHRILEFRB., BEFREAR
0 F (mol+L ") :K,SO, 7. 5x 10 *,KH,PO, 2. 5X 107 *,KCl 1.0X 107*,Ca(NO;),+*5H,0 2.0
X 107%,MgSO, +7H,0 6.5x107*,Fe( I )-EDTA 1.0Xx 10 *.H;BO; 1. 0X 10 *,MnSO, -H,0
1. 0X107%,CuS0,-5H,0 5. 0X10°7,ZnSO,-7H,0 1. 0X 107%, (NH,);Mo;0,, 5. 0X 1078,

HEBHEH T 2L BEABHNAP. BH K AKEALERER, ZHNE/REBE R 25/
18'C, Y638 % 100 pmolem™2+s™ ', Y BBt [d] 14h/d, BEFB AR EEEZER,. B3dEH 1
WEFRE.

1.2 EEigit

RXIYHEZTLEFRBAPERA IR HHB 1 AZHHEZLRF, 2 NHFTUTL
H.

LK1 O+Fe(fit4k Fe-EDTA 1.0X10 *mol-L™');@—Fe(ré); @btk =R (M &%
ER, R EHME) Oe AN T HZE LR REHEEH Chlorfurenolmeter (CFM)
MEERG.5g ¥FEBRETCFM 10 mg); OB LR . EWOLARUE NAA KEEJRG. 5
g ¥EJ8E NAA 37 mg).

KK 2 O+Fe; @—Fe; QBREKFM XMW OBRKGH 2 RETHORKESH ¢ RET;
OBRZKEE 6 XET,

1.3 REFS EEBRBHHORNE

FA B3 Y Bienfait £ AU M T B H T b, BB R REMM CaSO, BR TR E
S5min 5, AEETANEKIR. B8 1 LEH 2 HHEYBRRERET 50 mL &% 0.1 mmol-L!
Fe(@ )-EDTA #10.4 mmol-L™' 2,2-BX Mt e M B EK BB . BN HER 3R, EXET
HEEESIM 2h, 2,2-BMtiES Fe(IDERAKH AR Fe(IHKBRESN,2,2-BltiE 5
Fe(I1)EAME Fe( 1)-BEM IR AW 2 A 6, AR5 b 57 23 @ 77 1 E A8 R 40 M R A R g
St Fe(H)REIR N, R LR GH KM BKTE 520 nm b B (E A K MBE KK IES W, Fe
(I)-BRmtBERIEE/RBOL R EN 8 650 mol-L ™" "scm™),

1.4 THHE AL BHigE SBR 440

WE - BEBEITEE 1l cm ZHZLRDHNEA 2.5ml HEN 0.1 mol L' HIBEERZE sh ¥ b
(pH6. 2) , 7ER B 25 C . HXTR BE 100 % 89 BB EE &4 T W4 8 h(14:00~22:00), R )5 ¥ [F— 4t
B3N ERIIKENBRAFEN —ITLHEN I KEL . BAESIKELZ.EF-20CH
KEEHREE,

Bl B EPHREREZETRMASEPH £ 3. 0. WEBRMAFELEH C18 &
(PA8mL FZ8 0.1 mol-L'"M 100 FEER 8§ mLKEN 0.1 mol L' ZBRHEFFIELL),
REWRKRA A mLEENO 1 mol'L7'Z8,4mL & 0.1 mol-L'ZMH 204 F 8 K 40%
AR PE A ISCAE 40 % I R BEUE I MR BP S A 9 3 B R TAA SR
1.5 NEEKEREMERLE

RENHEHERERR 1 g AL . BLEES3IKREL . BAR KGR A —20CHKAD
R, LEERN HSH X FHEBKRRGUER, MA 5mL 80%HEFE(NE 1 mmol-L™!
BHT, “ R TEMNFEBEKBTHAEIR. FTACTIHRBR, ZSEL4CTF 20000 g B
15 min, R EER, H S CI8 - Sdh RAEHESTH LINEFERET, B pH?. 5 H#
mHRBRER.
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AP ER IAA R IAA #9F ELISA B4 i,

2 GBRESW

2.1 XTR.% CFM 5 NAA M BRHFER A Fe' EEHRBEMNER

Bl1RA BRELEF LI XXCHERAFS RREESHEFRE,IE6 XCHEL KT
BEA. MREFRMFTEZNEEBGBBREFS ERMERNBME, SR EEF S HEKHE
Y, RARKEREZT, MEEWEH U THERAREBEERERESHWH A CFM(2-
chloro-9-hydroxy fluorene carboxylic acid-(9)-methyleser) 438 , HIBR E X F B IE L Z 3R
AKEEOMS ERAREKVFAN T EZHEL(ETDEHEY DA% U NAAEEERRE
B SRR LI MR LR EEAEMNRSE.

ERAREKHFEN, RZENE 2,4,6 RFFTETAHE,F 7 X5 MESLERELER
B, BB 2R BERNETRE 2 XET . HEBBR AN FS SEBER SR
(+Fe)—H, BHEF A XRH#ATEZNMHKRAFS ' CRBEEEEE TP 6 XETHHK
Hk ARSI SRR .

g . < 0.4
= #
i o Eo.z
e 2 4 6 8 ;ﬁ 0 z 4 6 +Fe —Fe
Bk b B X W ¢/d = BR4% 4 K W 0/d
B1 #TW.%CFM & NAA 4 % xt bk 4% B2 4T TR BE £
RERF Fe'm ZRBE MO B AR Fe¥* & JR B 35 b o1 B W

2.2 BREVEBEXNFETEHRELHE IAA BRFH#HE IAA SRR IE

B3 hees bR, ZRNEIAA SEMRLER., TRRKLHMBEERTIAA WS
BHRABETFWEHEAK. S 1 XRRERKEN IAA SRL.F8 2 REBE.UEAREBENE S
W,

BRECHEKZERLATREEEH IAAAI TV HE IAMTFTEES 2 RUNABRANE
HEUEHLRXT . CHABESHRAFEFHEHKBYRARKE 4,

3 itig

RELHARMNDAXIHENER KRR FS REBEERENZRH B MEH (E
D AR ERRARATREEN RN EM. X% T Langsberg™ # Mass Z£f
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Wi, Mt dEAMTREREERFNYESSTEAY. HE 2 MEREW, R T HKREE 3
RAEZERTENRRABREFS CERMEENRE, ERES 4 XUBHETETLE, R
AP " R FMERARERIERRERPHAYYRCS FHRREEH  XRIEHRAE—
ERENEDS2dUDRERRBREERNESEA BB AN RA.
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00 | T m oy} —@— +Fe
o , . , ,
0 ! 0 1 2 4 6
0 1 2 4 6
RS EERY ¢/d SRR e /d
B3 BRHRAEXNETIERAR M4 REABXEZTZRTT #H A
IA A2 BWET A ASEWEM

MY WERMGH R IAA T ESRIAYY,IAA GRS M T RHYIE% 2 EH A
AT REERRZFARBES.CFM 2 —# A %M IAA BESHME R, HEFRRE HHE
GREE . EREZMH IAA BERE TEHERAD, EREFELEBSHEE, &S
REREEMHE D, KBERENEEREHELARAN A A X ENTEHAARE.
NAA (naphthalene acetic acid) & TAA MEAXLY . HEBEARERNEELELYN, &
VIOAE®R NAA, ERAMAREBENRE IAA BHIER. LR RV TX— A, DAk 38 3 40 1F 5
THREMEHERNIAA BEATHREHYRELFEBENESYHE. S Langsberg™ 451
A,

MREKTERMAT IAA RATY BB IAA MEREZR, S BEMEL. AEE 1 XG5
BKROEBEMERRCHAREGE T KEN IAA, RN, BXRETREZH A AWELEFHE
., THEA RERCHBENEN RN ERKLCEENE 5.6 RAEHNRERE
R EXRBRAE 24 h LA EREL TR, B ZERNIAA AREFRATEHHNET
FBoORBABRMRK WEHEZERARIAA BN ZEEE M, mERE TREZH MR hthg
M.BR M EEFE AR 2 REBAAA AR R ERANEIE SN RO E TR
MAAEL HRERARRBMAERTHTETLERNE R BESN 2 XNXBERBLEE
SR PR AE IE B FEAR R A SRR IE I R R B A B

2 £ x W
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