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STUDY ON MECHANISMS OF IMPROVEMENT OF
IRON NUTRITION OF PEANUT BY INTERCROPPING
WITH MAIZE OR WHEAT

Zuo Yuanmei Li Xiaolin Wang Chujie Cao Yiping Zhang Fusuo
(Department of Plant Nutrition,China Agricultural University, Beijing, 100094 ,China)

Abstraet A soil culture experiment was carried out to test the effects of peanut-maize or
peanut-wheat intercropping on iron nutrition of peanut. The results showed that intercrop-
ping improved iron nutrition of peanut significantly. If peanut was intercropped with maize
or wheat.the young leaves of peanut had no iron deficiency symptom,but peanut plants in
monocropping showed severe iron deficiency chlorosis on young leaves. For intercropping
peanut,the active Fe content and chlorophyll content of young leaves were about two times
of thit of monocropping plants. The two kinds of intercropping not only increased iron
concentration of different ovgans of peanut and iron uptake of peanut, but also promoted

iron translocation from the root to the shoot. The Fe actumulation in root apoplast of
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monocropping peanut plants was only 52% ~ 80% of that in peanut plants intercropped
with maize or wheat. At the beginning of iron deficiency ,the root Fe{ I } reducing capacity
of monccropping peanut increased dramatically and reached its maximum in § days,after
then, it decreased quickly. But root Fe( I ) reducing capacity of peanut intercropped with
maize or wheat maintained high for a long time. The possible mechenism of it is that root
exudation(phytosideraphores) from wheat or maize could maintain the Fe pocls in the root

apoplast and higher root Fe( 1) reducing capacity of peanut in intexcropping systems.

Key words: monocropping ,intercropping .iron nuirition of peanut,maize ,wheat ,root ex-

wdate (photosiderophores ).
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EETEEAT EASEERRENRAMAERREMED TR/ R P S EHF BXHE/
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%1 XA
Table 1 The properiles of the used soil

AR &M AN AEE  pH  RNANE IRAENEE  TEWEN 1EENE
OM Total N OLsen-P NHAc-K CsCl:  DTPA-Fe  DTPA-Ma  DTPA-Cu DTPA-Zn

%) () {(mg/kg) (mg/kg (mg/kg) (mg/kg? {mg/kg) {mg/kg)
Q.39 0. 027 3.9 60.4 7.8 7-63 3. 57 .75 Q.63
1.2 #RfEw

ERNEAPEHAREN YRR EXAAE 13,849 8130/ hENBE F KERASE R
AKX o5 AR BERRNE D BERT K,
1.3 BRHFTETE

AR s MR RSNEERE.ERRE MERE. IR/ BENE. DR/ EERE
Wy 3RS 5 WREE L TS 2. BT REFANWELENA WA RL me/ke 1.4 5124 N15o
(Ga(NO;2,),P 150(KH,PO,),K 100(KCl), Mg 50(MgS0,>,Fe 5B ,Zn 5(ZnS0, » TH,01,Cu 5
(CuSO, » 5H:O). ¥R T LB 2. Smm I FEM S L MASRIEHEAE 1L 3g/cn’ BARR . HHE
+ skg. RAEEESL 10 R EFEREGR St MEEEE SREREN LN 1 2, 5 HEEXE
&t AFERSRFEERMGEFY 1 LAWK AEMEGH 20 3 FF BEMERMAY 1: 1,EfE
REPEE . EXRMEAY 1 1. AFRHEAR 1 4.
L4 HESRS
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EmER 2 PAR EES RS BN E BEEDE E KRR R BT KR, A HRER
Fr TG
1.5 HRREERHNR
1.5.1 EHESKSRMRAE SRR EETESUCHHSH L. BB S B 2. 00g SFFE 1 2
FHBIIMA Lmol/L #2h8E . 3 & Sh.adid)E B FRES EXFETHPE- IR W E KSR,
1.5.2 HYL2ESRTH. SERMNE HR-FBREREIMHETHESES £ 5500 SEPSFHT
F A ALEE T~8h, K4 H 1 30 HNO, B8RS AR FREAEARETRE,
1.5.3 HEERXERMME FRELO. 20 FEFAIH M FIE W WRISH 20ml 1+ 1 HZ BT AWRMIE S
LBRIEHE 24 h 51 663.645.654nm MK FHA.
1.5.4 WEFNFETENWEY HYATRFTREE, HKESETHEEET 0. lmmol/L # CaSO,
EHAEE O Sh.BRENRERNE ASHEGKSFEASE CaSO lmmol /L. Fe( I MESH 2,2 -8
MERE 1. Smmol /L #E-S W B A N; Smin & AAE Z WHELS (Na.S, 008 W . AR SR RR%K
B 7. 5mol /L . B EEEE A N, Smin 5 HEBEHE, BER A 5200m T LRLETE,2.2"- BRI H BT
W ¥e{H K B.65 Lm/mol + cm., WIEH K, FRHE FHMBERSEE. A FERTHE.
1.5.5 HESEFEIHHE HEYALIRIEREE HKEFETEERTHEY CaSO, B P EM
0.5h . AEBT AR FHEEER - RENHEEEAT lem WEE . ST 0ENEHESINAEREMNE
PR R 15min 5 BB E DA 2,2 - BENEIR F1 EDTA-Fe 5 W 2,2°- KRB #1 ED-
TA-Fe MBS 5128 0. 4mmol/L I 0. lmmol/L, B 0. 5h 5 520nm T H & B EE I E YR rEEm
R« R A — A W R BB E 0. dmmol/L A 0. lmmol /LEDTA-Fe 895 5 W A, B R
IhfEs2inm THA MK EENEHZ RSB EZES.2.2- "Bl M B TR EN 8 65Lm/
mol * cm, .
2 SRS
2.1 EE/EXREENFRMEMEEEENER

HRER SEEERKEFENBR(EAL KN EN  REREFHRA~ENRERALER. T2
HEAF . ERAENEEFHHEEY R FEERSEAR -EHEIEDEREH AELE S SHE
EEHEES PR RREERMNER MAMEE AR B REWMER. EFUEETHEERESN
EEMHMENTEHEENRBEENNBELENRENRE. 5 TR I FAEREBRETHESHNERIEN
1.83 f5f0 2.1 f5(% 2),

%2 TRBERESEENTHRMEEE g/ 5plants)
Table 2 The dry welght of peanut In different cropping systems

b iAok 8 O B Monocrapping [A{E Intercropping
Parts of peanut # 4 Peanut £/ EH Peanut/Maze  {E4 /2[v3F Peanue/ Wheat
# I &K Shoat 18.0242. 15 21. 76+ 4. 28 20.32+2. 32
¥ F & Root 2,6541.07 ' 4. 854047 5. 460, 42

¥ Plant 20.6743. 22 26.6114.75 25.78+2.74

2.2 ERSEE PEACERE G £ BRI A B

B 1RUBFEEEZHERES BRI 2HER . WE/ME. ERAEGHEERLTF . EHNE
HETERARAWEMER HERATREATARNSE (H ). AR EER e ERAWBTmE
MRk AR . |3 U THEMREFEWAENEEREPEMESRABRE TRIE. S TR EY
EEMS ) RREMEEHL . —FHn X A& RREHBNER SO FRAELEEHESRE
THEKRMEGIEE. FHFF R AT 54 W gk i i I B2 T 080 1E AR08 R385 5/ B (51 3
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FERERAEEEREHNRUARHER TS EXR (G BEZERBEEENELE .
¥3 EMEREETRATHRSRYER (ng/kg. DW)
Table 3 The effects of intercropping on iron content in different organs of peanut

HEFRASY B 4¥ Monccropping [ Intercropping
Organs of pesnut 4 Peanut H/H % Peanut/Maize 4/ Feanut/Wheat
;M Young leaves 102.9x+11. 2 143.816. 58 130, 5+9. 02
# 1 Primary leaves 158. 41 6. 55 168. 21 8. 89 222.51+26.3
Z Steam 2187+ 17. 3 349.31+40.1 335.8+37.1
## Root B78. 0% 33.0 1023.8143.5 1108.5%29. 5

¥4 FEESER.REEKEBEES SIS S (mg/5Plants)
Table 4 The lron uptake of peanut in different cropplog systems

pi g PNk 04 B¢ Monocropping [6 £ Tntercropping
Parts of peanut 4 Peanut 4 /¥ Peanut/Maize {E4= /¥ Peanut/Wheat
M 38 Shoot 3.27+0.40 5.81+0.12 B.§5%0.12
HT# Root 2.33+0.18 4. 97 +0. 20 6.05+40.12
B # Flant 5. 60+0. 38 10.78+0. 32 14. 70+0. 24
o 50 \lr::vn; B Young leaves B
E 24 Primaty g -~ ‘_2-5 Primary leavesi
Ty leaves E =
e -
=53 w E
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Edizs A=l
e wE
nEl du 2
10 ;%n. !
= .
% £ 3 ] | g o o
MP M rPW
Bl FE#HETATFHEETAFEEETR Hz FRAREFTATEETATERTE
Fig.1 The active Fe content of peanut leaves in differ- Fig.2 The chlorophyil content of peanut leaves in dif-
ent cropping systems ferent cropping systems
MPF:Monocropping Peanut PM :Feanut/Maize MP Monocropping Peanut  PM :Peanut/Maize
PW ,Peanut/Wheat h PW.Peanut/ Wheat

2.3 [ERfEER R RIMES A R Foy

BWERRE B EEERAEE. FHESTHEAYHEM I ERETEFS TEEME T
Y62 —FREET S R A R M 0, 4 b F R B R e R R L L T B P M L B AR
HEWER LA A TRRT MM REHARES] . RiRP, 50K, ERAENEERE F A ke
ARERENELMLRETHEAN, B 3 30, BAEEE RS X R0 R R R hg s 1
AR FEBE 0~6d MHEMEG S RN BTRE, T EER/EE S RS GER 0~ 14d et EEE RN,
RAEEEREN AN RYUERFESER MERMENBERE B/IMES S KB R F ISR
REIE] fEAY 5296 ~B0 Y, 8 B Tk /N FE48 B 5 M 40y 7 A 4R AT AL AR R I b g e e, B TR 4R 4R
FRNERESEWRINT EEX AR PENRE K FURIMSEES REEAEEENRE.
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Fig. 3 Apoplast Fe content of peanut root in different Fig. 4 The reducing capacity of peanut root in differ-
cropping systems ent CIOpping SysteIns
MP  Monocropping Peanut  PM Peanut/Maize MP: Monocropping Peanut PM: Pesnut/
PW.Peanut/Wheat Maize PW;Pesnut/Wheat

4, R EFEREMTEREAAERMBREERELHER . ERAMBGIERT 6 REHE KA XD
BXEHEEEEHEE OB ALEILE VR EXAMEERSE 4 KN . ARELRAKT
HEMEMERM TS EX A ERENEEREREIESFLERANGCERT _ERE2R.E
BPETE R F B B AE AR 0~ 14d PR R 76 S 4R 2 0 IR J1 38 Ao B BB B A B PR 7 R SR B SE R 0~ 6d
it MEEERBERAETREEE . ERAFEERIGEIER 10~14d FAFEEBRALIR DM
BTREEEREZE A MEER DEREGEEEBREEN EZMBEFHBHER.

3 ik

EXIRSEEEEARBNET LEMEERRNE FERERER AN ESEERER I RE
THEERMEE, TTHEH T S - Ms e mETEESSUES BNG TR &l P 6T 81
(#3.0.X—EZREHTAEEEFTHERTRURE T RERE(H 2 RE RFEEER ERTH
BRAHBNERGE 2. ZEHEREH T AEEEHEHFRAFSEERENEYRWERM ™ M
B TR hTHEERIMIER.

EERTHUE 1EY A BByt 20 F B R (R 5 4 o 7 DR E A I pH A R
REHEMEETRUENEE ISR FER AL AELREHEARRS AR
WG R T R B B T A etk H e (Y pH {H .CaCO, JHCO, - S EHI S & AT SR sl i B LT i
A AR EERIENS, TN PHEFHER SRR RE AT AR SHEEFHE
SR et MELEYER DEETHAEMARAEHEGIE 1 L0, SEYERBEERE
HWAEMERZAHRERATENEAFTENEGR NERBREEYEES . CcSRFE I MT EER
Fe " BHEHREMREE NS - HRENRER. Mo RELHXBRFEN G M REFSH
pH AMEHSEHEANTERS P MESREFRDT B pHERWARELI R ET X A E0AEH
TP EBERAETAREARER AR,

ERFEWEGRELIB ELSFERAEE D F/AEEMER . DEERFLESE N WK EE
MERERESERNRE.EAERENRECVBHNET BEMEERRR. XEERG TRk I F
BETHED IR FERERBAEPSHTENBEERERPETEEMNIEA.

REEAKEREFT IEEREHN T HEET WL IFELRHERAM R B R RBmELDL
R E A WSS BN AR A T, A8 R B 0 8 40 (azospirillum strains ) 1] B
TR BB R0 BT I LM W T ke A B 3 R MA ) Fn s 38 3 4R 0 (DMLAD R 98 A 0 3 A ad vt
DEFBEEFRBOMAIMBRE S HHEEHFEPE EXAKEARS Tkt EEBE ity
BEEFEREAEAEFM BEISESHT EHYHEE BR. . TEBRENEN HYRES B Y. M
EHRBAFEIRARESE. IR ES R ERUBERNEN T RRABEINE
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WO A B ER N EREF R — B AR AR R L EE R RSB R
FRE NSRRI ERTE RN VYRR 6 PSF MMM E RS E AR E
TRPERSBHERBRERS PES B LCRORACHAEL L BLERERET  REBEDE
X PFEREEEERRR T ARAF SR ERE PS-Fet,

HRCUER, KEFHTHE . ERMESRHEREES R ITEEMBARETR BT HE
VAR FHEYBRWH A FARTEREE R RERREESNENTRER S35
R, BEFIREGT EKRAREREY SRMERT T EYEEFLENFHEDEERNHLR
L. RPFFEVREREYER I EERERUBELEHRER A TEIRTHE. T FEBES
BV EEPSHERMEERERZNER A E OB RANMEENRBRE D=L TRENEW,
ERFEMEHFRRBEDERESHRE LN FOEEE HEELEERERUH LRIMEKEE
AXBRUELERE. W PS-Fe(DFETRBRT EARN . ERHETRFH Fe'* B T REEER
A 5 (] e B4 B 9E S FE I & BF 1B Py S0k 4o 0 G 00 i R L A (BB R AR O 76 S 3R SR 4R ik PS-Fe
CU) TG EL IR {76 He 4 4o B0 3 64 0 SR M i 2 3 B (R PS-Fe( X )RR H A BT E R & T
EHEHRMAHHATRRRARE.
 BZ.ERTEEERTER. I EFRREENGABERNABAAAHIZES FRTARE T Ek
BRERENEEEHERGTIE, OB/ L ENFEALHNETREARALFEFARETE SR
. LR R R BIE REE PR (R4 ) 6 S 30 A M X, R T FE 4 048 1Y () 78 £ 38 4 by W bR 1R
X F RV B S 0 SR R R bR NP IR 4 BE I Y R R R e R IR R 2
B ER/MEEAETR ERARBEERHE TR SN, SRR ENRALE EEHE
RMILERE L.
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