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CerhREXFHHERMRE, M, 510642)

HWE ABs@a il kS S5k 900,28, 5.6.84, 11.2 fl 14.0 mgFe/L # 6
AKFHHEAERIFR, LRI REEERRERE TH AR RIS HYRSREURLNR
FREAEBmAGEALOMISENER. S REBWH, AXRIFESHIE 2.8 # 5.6 mgFe/L &
FRER. ELEGEKEU T, EERENEHE, B FEFRS, HEREET T XNKF,
ERFAHEPEER, FREE, FXEARIATHETHEFR. BEFBOBRET. &
EHEREKET. A THESREETH LM ITFESREEMBR. B ERNEPRHE, R
Z HMTHESRMETH EHMERMAS MG, HY BB KP R ERFLETHE T
FB,HANEEREAYT REATELYBASEAIBESHTBEEHIT R, L K&
J1 BT W kAR B IR S T R M A B B i A 3, FUWH IR B ) BRI T B AR BB D B
E.KPEHFBAERB XM IEERMK.

XRE K KB AR I IEAEN SHLYE
hPESES  S317

WELLBRFEP, FEERFNER AR EERKEEFR pHEAS
T ek B R, 7= L% F M & 8 (I EDTA —Fe) M1 X A5 & 55 8 pH {H K ##
RETHYEERTETR EBHINEA KM LB EEYB&MNREMB L (Romera, 1991), i
10 BEX, SRR EYHMEMAEREASEER HH MR BHEL Mellytle et al,
1991; Rodriguez, 1991), HEHREY AL BRI AR B D, Al BHEEE (1992)
MAKERRT MAREMERARGEZRMAE/AER, RIS EAY A ML H
B EEN R, A SCER KT RERE KPS EREMFENE R MR R A
FRAARARER B2, DU DR 38 00 B B A 7= 00 8 3% o D O o kR BE O B S DA B A
SEMBABEE FEHKEDNAERTR FNERRERBKE.
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L1 #l{E

% + F LBl #9373 (Brassica  juncea Coss.) H135 Bl #) B M 4 3 (Lactuca  sative
L).
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RAEEAVKFEYEFRFRETA N 100cm x 150 cm, K 100 L # ¥ K
FHEEAKEN T (ERES,1994) . BFFBACH H:N8.0,P0.74,K4.74,Ca2.0,Mg 1.0,
S 2.0mmol/L MBEAMBTE 3.88 mg/L. &K EFRO, 2.8, 5.6, 8.4, 11.2 1 14.0 mgFe/L
6K, LEDTA-Fe %W, LAR KNI KBERMEFR K Fe &8RN 017
mgFe/L.4 REXE.

MFEARE/ O (VV=LDREERF. KE2~3FEMHEBAEHEAA, B
HMACEFERBHOHPEE S, SEME 3. SRXTRERAEBF 2 ~3h A KtBER
MA TRESFR.Z:3 30d EKIGEHYRED.

1.3 S MBRAE

MRS EMEATRA - Bubse bk (FEEHF, 1984), BEALAHLEHNE
MBI ARB ek (B A S, 1988), T EEMEHNEH HO,- MEX (LWEK
#BEZ, 1980).
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ARIGRIEE AT EXRMIFZHERFRAKMHEL M, IFRAEAL gkt (0 mgFe/L),
M B E SRR LA AE R, BEE BOR SR I, BALAERZB W, {E7E 2.8 mgFe/L
B Bk B Z AR, A E IR 35 5.6 mgFe/L BYSER A W 5. (B0 /5 B & %Kk B 10
M. ZHHIABRARTHEH. 2ERBELPNEPRER MTHARTHABRIER
SLHAEITEMEPELER.

EREAMEKE (0 mgFe/L, BAME TR HEABEFRBAIELN 0.17 mgFe/L), R
RALKRRZER EEREREN M, ZHRAERREH, THREE. R EK A,
THFEMGPFAER.E 140mgFe/LE, ZHAEH A EARBAFTH BETERK
FE.MRER, N EKE TN H &S EER.

MERMIFEEARGRE K TFHERBERE, TS TRERBHBRHG, A
DZZRWEENR MAERMEENEIRR,BERGHAETHE. B, AL L RIFA
FPHRNMREEDR O AR RERES SHEKKRE.

22 ARSREAFENEXMFTR=ERARMN

#1 AERSEREKFERERMNXTRNEE" (THE.g/H)
¥ FE /mgFe L™ 0 2.8 5.6 8.4 11.2 14.0
U 5.32° 7.09* 6.85° 6.04° 5.89° 5.27°
A3
# 1.63° 1.05° 1.05 0.83° 0.41° 0.32°
i 8.47° 9.18" 11.45° 8.43° 8.73° 6.40°
¥

i 136 1.3 1.52* 1.28°* 1.28° 0.92

DAFPEBEHCATLPHE. FHRAR, FHXEL LAFTTHRAGEATERARE (P=0.05)
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¥k B fmgFe L' &% /mgFe- L™
B1 ARSEREKRFHEXTBYY W B2 ARGREKEFFE=RYE R

MFITAE 2R, REEKPSFARMIF R LR TR ERKER
WK.ERE OmgFe/LEBEARARIAB S, B HH =R HEAK, M £2.8mgFe/LH
AERBAER.HEE&REENEN. AR EN=ENE ERK, XEHTES
BAEIAME 2, E&EEN S6mgFe/L LT .BEGEREMNHE A, FEZH#
X 5.6mgFe/L B, W A MR R = R A P B K, B 8% F 7 8.4 mgFe/L A L
B, MBRERER MR, H-BEEHRER. X2 A TERS KPP EARSEMER K
- B 7= A gk P HE BT LR

B b, K 35 o F A B o A2 SEET B S A gk SR BE R 8 2.8 mgFe/L, T 70 4 3% 3€ B & &
YW BERL N 5.6 mgFe/L.

23 AESGREAKEMEXRNFXESHRORIE
%2 FTREREAEHERARRESROLE" (mgFe/l, T%)

&k B /mgFe - L' 0 2.8 5.6 8.4 11.2 14.0
e 750.2* 673.3* 541.0° 515.8° 641.7° 676.3"°
E3X
# 207.5¢ 480.6¢ 569.6° 568.5¢ 901.4° 822.6°
n 370.3¢ 426.2° 489.9° 480.1° 499.0° 547.7°
%
1 515.3¢ 892.2* 897.0° 540.2¢ 647.7° 889.9°

MATHBAIRELFHUE, BRFREAR AT ST ERBL LAFABRATEGRATLRTER
# (P=0.05)

ME2MEITUER, ERMH K EE N (0 mgFe/L B EFFWEK KB N 0.17
mgFe/L), £ 3£ ¢k REEDRHE, A 750.2 mgFe/kg, LR RK T R EAK. HE
RAFFEAGRGAER, XTHREERERKHWKMRE S LR ERTE
MER. HEEEFRBEWRERTE 5.6 mgFe/L i, 3 E KSR FHRMT T, MR
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W H /mg Fe L™ & /mg Fe L
3 BREREAKRFNAERSERNER B4 SR E KX IR A BRI

RS RNAZER . EREHRE#—SRE. THEST BN —HETH T . Xl 6
RERKEGCERBNREAZLEMEN L REZHREANBRL IR B&KER
it 8.4 mgFe/L B, REMMH WSR2 MMM, XS & P BIEE™H, HKE
AT AL TR

MF 2 FE 4387 LUE B, IF AR R0 8k 3 BUAE 45 Fh 8k W B /K B 30 5 3 b Lo ot
FHE XRARERRKSEHEEN LR IEEMAERRE B, BWIreK s Hal
BREAL  BENUZZEAREENEE. A XA ETRBEEEFRBERENIE I,
£ 5.6 mgFe/L B ik & KM, /R BRI £ 8.4 mgFe/L B X 2 B f& %, {5 7 1 K &
WEETREERN B M. X - BB ERE.

ST BT Bkt b IR T SR k& B K, AT R T DA 4 O ) b5 M Bk 3t g% B 3R UR
W — AR, BNEER B &P BN EF KT, R0 ERKEER T T HRHOEY,
HMEERENER. ASBE ABMEARFRIRE . RZ. URBMTHRH&ESIEHE T L
WY, RSB E,. S ERg, AWAERIRB. XTRSEDENERN
BB A XK.
24 ARHREKFMERMFAERZAIENSENIEHYE TR G

£3 SREAPHERNFAXRRAIEHLEBRIELHBEENTZR'

B /mgFe L~ 0 2.8 5.6 8.4 11.2 14.0
AW 3% 3.45° 414 4.78° 7.76" 8.69" 8.95*
(4 #% mg H,0,/g.min) 33K 7.63° 7.71° 7.78° 8.06™ 7.52° 8.85"
R ALY BT H 3 2.76° 3.39° 3.25 387> 439 4.50°

(821 & 8l B B ug/g.min) IF 3£ 39.50¢ 44.80° 43.20° 44.90° 46.70° 53.40°
MATHFEBELSLALAABRAFEHEFT X, FH KR %, P=0.05.

MEIHE S, 6 TUEH, BRBEPARGREKEMEXAFTEREALEALEH
MY BEENERBR. XFHAEEEHRGEERKTIHNBEEERARKE

FERELHHRE TR (0 mgFe/L), A4 3 037 360 X P 0 B 89 35 tE M BUR, R AU R L A
MBS, EREERRTHEMNEEFNAE, A BE GRE KN InmER
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M3 SRIREAT HERAITRRA e HWEARKFAERMIERE
HENAEBIEENE R ) -
it A Ak o W T A0 R

RyRa %, 1B A B B T4 5 A o i 76 5 o B I 7= A 8k o 7 T o 33X %G A O K
PRI (REES.1992) B R4, E&KE D 8.4 mgFe/L B E H B ™H
Mgk BER, XNFEREAESBERRLRK. MALABAB (LA S) . RERH 4
FEERN, AEE— SR,

MR EXFHBNEE T, ERTETEE PR A0SR &K
Bk (5.6 mgFe/L), B R HAEMRE S EALYBHES, BEFXMNEEFETT
ERN.EHNEFEREANSTAYBESESRREMN —FEREKFESKAE
ERIEE L 10 £5. 53X 34 FT LUAE 2 2 7 4 0 3t A JR ob 8k 9% 9 SRR 89 — N M xR AR,
BE—RBEEARET GREEGEN), ME—REYRANIEALEBNTI ALY
BRI TS LS — R E AR, ML TR Sk B8 82, 5t B BR B R, T 35 Bk Bk
BB XEETEESEY LRI EH—SHE.
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THE EFFECTS OF Fe ON THE GROWTH AND THE
ACTIVITIES OF SOME ENZYMES IN THE ROOTS OF
LETTUCE AND MUSTARD IN HYDROPONIC CULTURE

Liu Shizhe Luo Jian Luo Qinyun Arbu
(Lab.of Plant. Nutrition, South China Agr. Univ.,, Guangzhou, 510642)

Abstract

This study reported the effects of Fe in the nutrient solutions with various levels,
0,28,56,84,112 and 14.4 mgFe/L on the growth, yield, Fe content in plants and
the activities of catalase and peroxidase in the roots of lettuce and mustard in
a hydroponic system. The results showed that the yields of the two crops were
the highest when Fe concentration were 2.8 and 5.6 mgFe/L, respectively. The yields
of both crops decreased if Fe increased further. Moreover, when the Fe levels
were above 2.8 and 5.6 mgFe/L for lettuce and mustard, respectively, lettuce
showed severe Fe toxic symtoms, but mustard only showed reduce yield. Below
the optimum Fe level, the vegetable (mustard) with higher Fe content in the shoot
than in the root was sensitive to Fe deficiency, but could tolerate Fe toxicity.
The vegetable (lettuce) with higher Fe content in the root than in the shoot was
sensitive to Fe toxicity but unlikely to show Fe deficient symtoms. Under the same
Fe level at which plants did not show severe Fe toxic symptom, the vegetable
(mustard) with higher activities of peroxidase and catalase in the root seemed to
show poor tolerence to low Fe,but could tolerate high Fe. Lettuce with lower
activities of both two enzymes in the root could tolerence to low Fe and likely
show Fe toxic symptoms. The activities of the two enzymes, however, did not
decrease with Fe toxicity.

Key words hydroponics; Fe nutrition; lettuce; mustard; peroxidase; catalase



