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i EEE T ERAE, W e F S E e B Ca Mg Fe Mn . Cu.Zn & &, BERIFENS BT FTE M
W, SER R AR R E A # AT, B Mg RISk, FaR R BN S BN AR B EHER, T AP
i Ca LR B K 240 T Bm ol A/ %, B SRS 180 d, 29 18.410 1 mg - g~ B (K BLLERS
FJE 60 d, N 4.789 8 mg - g™'; Mg LR S RAEW P BT, B e AT 180 d, 2 30.515 1 mg - g™, AL H B
FEBHR R 60 d, 2 12.637 8 mg « g ™' ;Fe B E A%, B BIFERS R /G 240 d, 24 0.478 7 mg - ¢ ™' AR H BUER BT
60 d,40.193 8 mg - g™ ;Mn LE GRS LA, B HAFEBEIG 240 d, 0 65.9429 pg - g7, RACHE B
J&i,040.928 6 pg - g~ Cu JLR Bl T W, GVl B F, B BZERS AT 300 d, K7 13.785 7 pg - g 7' BRI
PAERS ARG 240 4,29 5.3143 pg - g7 Zn TR S B ELTE JERE S X AR OBSE SR ARG 120 4,28
116.8 pg + g™, BAKHIRERE RS 240 4,24 26.357 pg - g™'s
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The Trend of Inorganic Nourishment of Tomato in Soilless Culture
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( Department of Plant Science & Technology, Beijing University of Agriculture, Beijing 102206, China)

Abstract: In order to discover the law of absorbing of inorganic nourishment of tomato growth in soilless culture, the Ca, Mg,
Fe,Mn,Cu and Zn concentration on tomato leaf were measured in different stages. The consequence was that there was no obvi-
ous variation of these elements in different stage, except Mg. The result was that the accumulative trend of Ca was decreased,
then increasing quickly. The highest content of Ca was 18.410 1 mg - g™" after plant out 180 days; the lowest was 4. 789 8
mg - g~ " after plant out 60 days. The accumulative trend of Mg was increased fluctuant. The highest content of Mg was
30.515 1 mg - g~" afier plant out 180 days; the lowest was 12.637 8 mg - g™ after plant out 60 days. The accumulative trend
of Fe was increased. The highest content of Fe was 0.478 7 mg + g™" afier plant out 240 days; the lowest was 0. 193 8 mg -
g " after plant out 60 days. The accumulative trend of Mn was increased fluctuantly. The highest content of Mn was 65.942 9
mg - g™" after plant out 240 days; the lowest was 40.928 6 mg - g™" after plant out. The accumulative trend of Cu was de-
creased quickly, and then increasing quickly. The highest content of Cu was 13.785 7 mg - g~ after plant out 300 days; the
lowest was 5.314 3 mg - g~ after plant out 240 days. The accumulative trend of Zn was increased, then decreasing, and final-
ly raised. The highest content of Zn was 116. 8 mg - g™ after plant out 120 days; the lowest was 26.357 mg - g™ after plant
out 240 days.
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BB BT B, 7 B, ™ 2 P B R 3 AR
PR R R

FHE LS BRI Z —, FOM R X
WRFEERERRT EBRME IETE . EE &
R AR, R TR H B4 2, S /Frs du H
R o MRX — R 7 ¥ 2 — LR A G 158
FHBOR , BRI Z B K 85 3 A TR AR B 7 5K,
REME TREHRGRATRE &K BN, &
oAk s 222 (1SOSC) f8 i, LA KRR K,
o PN P 8 B, T B SR VR A A AR 2R,
FAHARRAE T 2CRAAEA I T R SRR A e R o
T EARFEEA  EREEY LR EH R Z AR
— PR BT o R X AR 7 S S B A
PR, 1B AR RBP4, L8 48 B, A A
TEAL) feFda M ar= , RARKRIIT & #
J1o UAESR, o RIH TR AR I LR SR 2
RIEHER , 2E ST IR A2 7 L R A I 0 mi 2D R 2
Ff AP RAFRIE ARSI, B LR
B T HA Rt

A58 I L A [R) B A 7R B ok B EE O 52 A (R
AR R A R LR TR IR 00 Sh LR
BL, 4 Jim it I A8 5 i 2 B 2 B o ) 0 B M R
VB IR IR B LB R I

1 #EMAE

RAHAMMES . T 2007 4£7 A 27 BB
2007 429 A 1 BE#E.

Fnti o L RIE B IR EC T 15 IR = A A R4, B
FEBAEWCR IR =278 O JE R & . BRI
KETLR A N.P.K Ca Mg 71 S; B ITLERALSE Co.
CuMn M Zn; Btk EMHE(KZE) 7. &H
8:00—18: 00, & /NEHHE W 1 ¥k, FEIK 25 mL( £
B s WIRIMN (& Z) o7/ B 8: 00—16: 00, &
K 60 mL, BRI (FFMEF) 4 H 8:00—18:00,
& 45 min 5 1 3K, K 90 mL(BNHED) o

ke b BUBOR I 1E] MBS J5 146 , B 2007 4 9
H 1 HITh4h 60 d BURE 1 3R, 45 BUK If1E1 4N T - It
1 ARG s P 2 9B RS 60 ds B 3 AR
J5 120 d; B8 4 RS 180 d; A 5 A8 ak 5 240

d; B3 6 MEEHRUS 300 d

BIRR A BRI PBACO 4.2,

AL BT R FE AL T7 : CKOCAHR) s A (R
A =1:2);B(FR: Bk =1:2) ;C(FiR: EA:
Bion =1:1:1);D(EA: Bos =2:1);E( T
BY®A FExrR=111);F(RER B BKRE =
1:2:1), CK.A.B.C.D.E F1 F & 15 % (30 §) ;
CK.A.B.C.E %AL2H 90 FANA 1.8 kg F1K (A
A ERERK pH H) o

WEX — 1C B 57 Wi o D' 6 BE 3, B i B2 4%
Sakata SP —1000 #, FIA2400 BU3shiE Y,

2 HREHSH

2.1 BFtHFH Ca EEN

Ca R AMMEEWEESTR, E5ER RS T
&, 2 BRI T2 4 BUR) 5 Ca 2 5 SO 16 1k
F, PR R e AR A R A AR, B X A A TR AR
BB EAA R IR DI RE . A R AL B R it
i Ca EEIEK 1o AFRIRHA LB F 5 Ca iy
HEALILE 1,

*1 FEEBRLEXFMAI A Ca SEM

Table 1 Effect of different substrates on leaf Ca

concentration of tomato plant

ERDENE

4b 3R mh i Ca B /mg - g7

0.05 0.01

CK 6.846 8 b A
A 7.867 5 ab A
B 8.962 9 ab A
C 9.703 3 ab A
D 10.415 3 a A
E 10.465 3 a A
F 7.113 0 b A

MFE 1 ALUE W, 4B E it Ca SRR, N
10.465 3 mg « ¢!, X BA RS HHIK, J6.846 8
mg - g, BAFRZ AT BEER, X T FhibHE
FIF A o Ca JTTR R E I NEF R : E>D >
C>B>A>F>CK,

ME 1 AT LUE 45 Ak 30 R I SR, ¥ 7E
BFHA 4 B IR AR 0

ME2 W LLE S, BHH 4 0 Ca FE&E, N
18.410 1 mg-g " Wi 2 & ERK, F 4. 78 8
mg:*g o
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Figure 1  Effect of compositions of substrates on leal Ca
nourishment of different stages of tomato plant

x2 FEAHEPIEAEERTH G Ca TESEIBRMNNIT

Table 2 Effect of compositions of substrates on leal

Ca nourishment of different stages of tomato plant

BB S Ca dit/mg - g FRRER
0.05 0.01

1 9.9770 b B
2 4.789 8 d C
3 4.8371 d C
4 18.410 1 a A
5 8.1915 be BC
6 6.400 8 cd BC

2.2 /A Mg 22K
BRI R WA R A, WRF £ RIS 46T,
ok wa A B E R R AR X R 5
Yl ARFERALBT FHiM A Mg SR ILE 3,
MR 3 AT UL, X B TR o R 09 & B
5, R33.0174mg - g7 AL, H14. 4467

®3 TREERLEXNFM AR Mg §ERIR A
Table 3 Effect of different substrates on leal Mg

concentration of tomato plant

LR B
gii%:: HHH Mg & R/mg - g7t

0.05 0.01

CK 33.017 4 a A

A 14.446 7 c C

B 23.554 2 b B
C 19.864 6 be BC
D 19.107 3 be BC
E 20.029 7 b BC
F 22.029 7 b BC

mg - g ,3X 7 FRALBRAGFE AT A Mg SR IR
BR/NNFHRN:CK>B>F>E>C>D>A, XBALE
19% 2 EKF EAFTER B3 22 7, Ab B B 5 HifthAb
FRIRIFEAE W35 22 57, HAb b R Z A1 TE 22 572
ME 2 ATLUE L, BRACEE A S, At 45 Ak 2 AE 3

B, B 1 B Mg & &2 T 8 2, T Ab 2 A
AL TEAR R o

M4 BTLIEH NS 4 7 Mg &R, 2 30.515 1
g EHI 2 1 Mg SrRIRAR, M12.637 8 me - g7

mg

45
- 40
0 35k -—-CK
£ 30} ah
ﬂfﬂ 25 C
2 20 F :][E)
Jfﬂ\({- 15F ——F
15 10}
= 51

0 1 1 1 1 1 J

1 2 3 4 5 6
A A

2 FRNSNEERLEN D M @EHEM
Figure 2 Effect of compositions of substrates on leaf Mg

nourishment of different stages of tomato plant

F4 TEBAMELEHERM R Mg TRESEERARNE
Table 4 Effect of compositions of substrates on leal Mg

nourishment of different stages of tomato plant

2R BEM
b WA Mg B /mg - g7t
0.05 0.01
1 18.842 1 b BC
2 12.637 8 b C
3 18.957 4 b BC
4 30.5151 a A
5 21.204 6 b
6 28.629 0 a A

2.3 B H Fe BT

KEMYITPREEAZ MW TYENTHZ
JU, AARIE MR R T FT W . AR T H
At Fe 82K S,

M S WL, &AL B Jr o Fe JUER B ICEAH
ERL  H PR RARE, 70.3549mg - g~ 4bFEA
A%, 0.277 mg - g7 ,3X 7 FRALFRAGF A Fe
TLERRIE K /NIFHRH:CK>A>B>E>D>F >
Co XTREZHSD S T M Ak 3, FoAh A AL T 2 M) %A
WEEER,
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Table 5 Effect of different substrates on leaf Fe

concentration of tomato plant

ERDENE
AEFR iR Fe & f/mg - g7

0.05 0.01

CK 0.354 9 a A
A 0.3209 ab AB
B 0.309 5 b AB

C 0.277 0 b B

D 0.2919 b B
E 0.298 4 b AB

F 0.289 9 b B

M 3 AT LA M, 45 4h B A W IGE S5 AR AR ]
FACERIFE Y S I Bl RHE , B0 T B A R IR (E
.I:Hﬂ_l-lo

0.61

0.5¢
oo - CK
;00.4- - A
g B
1 0.3} S’
4t =D
& 0.2f <K
< ~F

0.1r

0 1 1 1 1 1 J
1 2 3 4 5 6
B A

3 AR EERLEMNFH Fe SENHM
Figure 3 Effect of compositions of substrates on leaf

Fe nourishment of different stages of tomato plant

MR 6 AL A Fr rf Fe JUER iU B A A i 1
HEAETS 5 , AR ARt BLAEAT30 2, H3f) 4 0K i
1 AR, I 5.6 B e T AR 4

x6 AR ZAEHERFH i Fe TR S ERRAORM
Table 6 Effect of compositions of substrates on leaf Fe

nourishment of different stages of tomato plant

=R BEN
b3 M H o Fe frft/mg - g
0.05 0.01
1 0.258 8 b B
2 0.193 8 d C
3 0.245 1 be BC
4 0.2157 ed BC
5 0.478 7 a
6 0.444 4 a

2.4 Bt H Mn S BT

o i PR A B E bR E A LY AL
(SOD) WEEHMIPH T, ExHEY A BERZEZ
T o AFEEBAC BT Falimt Forh Mo S8R 7,

MR T W LAE W, 42 C g R Mo STR K
W, 54.066 7 pg g~ AREE DRI I B &
%, 549.716 7 pg - g ', X 7 Fab B F AHnt )
Mn SR B i R /MF 5 :C >B > A >F > CK >
E>D, ZABZHEABEEER.

®7 AEERLEMFMIT AR Mo EEHRIE

Table 7  Effect of different substrates on leaf Mn

concentration of tomato plant

ERBEN
Ah3 TSR s VAT
0.05 0.01
CK 52.116 7 a
A 53.066 7 a A
B 53.600 0 a A
C 54.066 7 a A
D 49,716 7 a A
E 50.316 7 a A
F 52.483 3 a A

ME 4 WTLIE A3 EF Bl i 2k B A —
B ALHE BC B 2R LU B, B BT AR
A ZEINHH 3.5 H BN A e e

80
'.ap 70' +CK
w 60 | -A
= 5ot B
I —C
1 40 -]
£ 30t -F
.3 —+F
1= 20
o
= 10}
0 1 1 1 1 1 ]
1 2 3 4 5 6
By BA

4 AEE&ERLEN P Mn §EHZW
Figure 4 Effect of compositions of substrates on leal

Mn nourishment of different stages of tomato plant

MR 8 ATHN, FERNT B A Mn SRR ICE B
BRI 5,0 65.942 9 pg - g™, B AR AE HBUAE T
H1,440.9286 pg-g's RIS MOMBERT
AT, B 1 AR T A
2.5 FmltAd Cu 2T WK

L EAE RN 2R EACEE R A RS, R 4R
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Table 8 Effect of compositions of substrates on leaf Mn o 12F —x—g
nourishment of different stages of tomato plant o 10T =D
g 8r -
L +F
EFHHE B ol
b FR HRH Mo S ug e g7 3
0.05 0.01 2F
1 40.928 6 d C 0 1 2 3 4 5 6
2 46.685 7 ed BC Rk
\ 0.586 . " BS5 FEMMANEEROE b G S EHTMA
4 50.128 6 . B Figure 5 Effect of compositions of substrates on leaf Cu
nourishment of different stages of tomato plant
5 65.942 9 a A
10 RERHEAXT&4bE h
6 59 657 1 b A F 10 AEKAXELAEHFRMAFH

£9 ARERLEMNERTFH Cu FEHNEM
Table 9 Effect of different substrates on leaf Cu

concentration of tomato plant

ERBEN

b3 HRH CufrE/pg 57"

0.05 0.01

CK 7.666 7 ab A
A 7.183 3 b A
B 8.416 7 ab A
C 8.1500 ab A
D 9.283 3 ab A
E 8.083 3 ab A
F 10.050 0 a A

M9 AL, A0 F i Co STRRINE RS,
$10.050 0 pg - g ', 403 A K, 7. 183 3 pg -
g X 7 FRAEEFE AT A Cu JGE BWRBCER KNI
FR:F>D>B>C>E>CK>A, X7 fAbBAE 1%
BEKF LM TREEER

IS ATLUE H & A0 3 0 RS th £ 28 S5 AR L,
A C AR T HAMA B Z AR 1 1 Cu S &
i 2,

MR 10 FTLAE 7R Cu STRWCE A
1= (ELH BUAEIH) 6, BRI AE H BUAE IR 4, 53 St 30 4
WARME . B 6 R R T AR
2.6 BT HH Zn FEEN
PERAEYFLRNABITR, PR — L
WL o AN FZEFRAL BT F i A Zn S &
W11,

Cu TEEBIEFRHIRIT
Table 10  Effect of compositions of substrates on leaf

Cu nourishment of different stages of tomato plant

ERDEN
bz HRF Cu BB/ pg 57"
0.05 0.01
1 7.857 1 c BC
2 9.957 1 b B
3 7.328 6 cd BC
4 6.1857 cd C
5 5.314 3 d
6 13.785 7 a A

x11 AREFRAEXNEMAT AT Zn 2RI

Table 11  Effect of different substrates on leaf Zn
concentration of tomato plant

1 ERBEH

GUib:x] WhHZnF8/pg - g~

0.05 0.01

CK 64.700 0 a A
A 72.383 3 a A
B 81.300 0 a A
C 74.533 3 a A
D 78.333 3 a A
E 77.783 3 a A
F 78.950 0 a A

MR 11 ATLIE 403 B FEMF o Zn STR K
Wk B %5, o 81.300 0 pg - g, X RRARAL,
64.700 0 pg - ¢~ ,3X 7 FRALBEEAHH A Zn LR
WIKE /MR R :B>F>D>E>C>A >CK, &4k
HZ R EEEER,

M 6 FIE ), &AL FR R E AR, YZERTE 1.5
L B B ARAE, 235 3.6 HBLEH B 1Y S .
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Figure 6  Effect of compositions of substrates on leaf Zn

nourishment of different stages of tomato plant
M 12 B[, AR Zn JEE RCEL Y B i
HHIRTE 5 3, 4T S BT e ia g, TEm ) 5 Y A
&8, WS e 6 ]I T — MK R
x12 AEFEXELEFRMMR P In TE
=3 tictzy:0pA
Table 12 Effect of compositions of substrates on leaf Zn

nourishment of different stages of tomato plant

P e
st W Zn SR pg - g7
0.05 0.01
1 36.2857 c C
2 94,585 7 b AB
3 116.800 0 a A
4 84.042 9 b
5 26.3857 c C
6 94,800 0 b AB

3 Gt

3.1 538k

Ca NURHEY LRI REITCR, 1 B AR 5%
fAME S SR AE B B 2R — A5, B 2 S a5
S0 SN ANAE T, 708 AR Y 20 M X R R S £
SHEIERTEEERNEN. EYR Ca i, Mtk
BN RBRREAR, MM RARRA I EH A Z 8,
FEEGR Ca AW S i, B il R 2R
B AR EEBL S, M IR G R B sl AR IR AL, AR R
AMUEIZICT . PR, B Ca AR
1T SRS, TR AE Y A Ca 4 TR WSO 12 6 45 A1 21
AR FZR I BT i 18 o

Mg BERE(CFEM SRR ML AL, R RO AR, M BE
fEses KSR, 12 5T A R A, 42

PRI AERKE . Yok Mg B IARIR B JeR IR
Bt o RN, I B A 3 M0 P 2 Bk AR 8. PR IR
FHIRERAR B AR 58, B 1) W R0 o e 3 g, {H it
BB ORFRER 0, 2T F T8 BLIR MAR B4 ROIR Jik 05 7™ 2
B AR 2 B, SR R B 2 BN, AR
INER GG, R R AR B AR

TEA IR 7, A [F) e Jo Ak B 2 7 o - P £ Ca
Mg G EBAREENZR AR HERH
HEg Ca #1 Mg & BARALE AR, BVERAE B 30
LIRS TR X W TIEA KA, Ca FI Mg
WE& Z& S A e, FFREE I T AR PR3 O & 3
m,BEARL LTS, BT RIEWRELT, X Ca
1 Mg FY3E 53458, M EE B It Jr sP Y Ca R0 Mg FEAR
MEHEA ERESHEE Y, S e
W& AR AL S R BTIE b, AR A Ca 71 Mg
(AR S LT R K G S B A TR
3.2 gkHsE

Fe SHELH0 1A 4 ) B 2% Rl AL BE 1 5%, SRk I i
FRAESREYE , T ERE O, B2 hEH O, kikZ S
AP AR A A0 PP R A P, B R — SRR
BT LR I, BRI AR A A AR
Mo ST R SR/, 2T BB B
[ A 2 A P RS, DT AN REBC A BE R T PRI
BRI, TR A BEAR BT AR 1, T O 22 B AR AR AE

Mn H5FZRETEHA R BRSNS
&AL, BefR BEaRK AL & W RO ARI A R AR, S 1
WERKABAFBEAEVXRR. RESSKOHEYEL
BRI OLE ) FFURAR T LR RBRIE 5 A
WTRIR R, GRER I, L 065 1 F B . 32 B4 il
i REANER 5 A AR BRI S (4 3k o BREDAE
WRE e BELh 1, SRBUG ik 6] 35 4k, A7 i B
—RIIH R PR 2R A LR LA S R
1R PRI R R AT

AR b, A ] BE A BR8] F Al i - Fe #1 Mn
SERBEAREEZSR, Fe Fl Mo K2 ALE AU, B
HRIEFS) P BT, HiTF Fe 1 Mn ZEARY IR N 2B
FERBRBADENRE,, I LRETFAASE
i, B LAREE I T BRG0P T 3R A & B R
BN, A58 5 B RE SRR R, 155k
SRS RARI , A R F BRI R, A R
BICA KA 2B, B 2T BB 3, mik K71
WA F SA KA
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HEATEEVER . BRI, FH4% 2m b , i F o B S 43
PG, Sl B 4 PR R4 T 2 AL 0 b, SR I
. BBl ERSTHRTZRNR

X T 2 LR R ANTE B K AL 2 D 2 b AR ]
Y, R SREEE TR E R AL T YA BT, B A 2k 4
SN AERAR Y BN NS B . FR /i
o TEEBRRSETS, R T, TEAL TR A
SRR BB, TR R RS B LS R,
A, B 2 7 ABHE AT R R AR B, KRG SR
BERBUN R, B A N R B T B i
(. TS BN EAITULE B LT 5, 4 5t 1 1
W DR TIES SR, % T8 pH A5, B
Wi K A R R A . B R T TR B I R I A
I ok ] S £ 12 B AT A9 8 4R 8. 46 280, IR B B
Hh k5 I 2 ], TR SR I B 0 A R IR FE 4
2 2 R P K S TR R R

TEAIRB P, Cu F1 Zn 75 (LR S AH L, BN 26 TH
B LRERR, RSB, 2 NER., FmEr2l
TET M Cu STERTER 2 B BT T e, 1
Zn TLE M 3 T T .

RS HEARES ZigMHA, S EEY B
T SR MBS 2 5 E EBRLSIE T,

In LR GHEE MES MTEAERKFH&E T B, X
REJE th T AU M A A i v Z BT 77 0 1m0 3 B 2 vt o e
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M Zn TR G EBRE TR

B E Tk
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