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mg * kg . B (P,05) 2838 mg « kg LA
(K;0) 8321 mg - kg, A #HLJKE 1140 g - kg™, pH
6.71. AR 16.12 mg - kg™ 4h 14.37 mg - kg™
B 0.50 mg * kg'. 5% 7.02 mg - kg AL 1.77
g kg, 027 g - kg B SN ON TR
“T101” , JEZFF T8 A 19 HEH, 10 A 21 HAT
T, RRREEE 5 AR, AR 4 NRSC. 178 50 em,
FREF 30 emo /DX IR 67.7 m*, A 3 K.

0[S T R SR R/ S g i N
N 800 kg * hm™, P,05157.2 kg * hm™, K,O
797 kg + hm™?. CaO 473.2 kg * hm™, MgO 189.4
kg - hm™, Frfi Rk IR F . R — A4, B
OB, MR, RBUEMEM L, HICE
TG, BEKTERE R R, 35 14 it
M, Horboe i - FFAE G 1, o Bl A .
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15%. 5% . 5% T 5%, FWOWHEH 12 %, 55l
A 80%. 75%. 90% . 85% M195%., M & & H |7
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R1 AEEEHEMERINR. B, SFRREEE

W AR

Wi

AR A

-V 5
EEW () (kg +hm” - d™) (kg * hm™) (%) W H )
N : P05 : K,0
N P,0; K,0 N P,0, K,0 N P,0, K,0
T - FFAE (45d) 0.6 0.2 0.8 28.1 7.5 345 10.9 8.8 8.5 38:1.0:4.6
FAE - A (29d) 1.6 0.4 2.8 46.1 123 79.8 17.8 14.2 19.7 3.9:1.0:6.5
ARSI - AR RS (26 d) 47 1.5 6.7 63.4 27.4 115.6 24.5 31.8 28.5 23:1.0:42
AREIH - BN (31d) 3.9 1.3 5.7 121.1 39.0 175.2 46.8 452 433 3.1:1.0:45
EFW (131d) 2.0 0.7 3.1 258.7 86.2 405.1 100.0 100.0 100.0 3.0:1.0:47

222 FEAASFEIAT WIS | BRSO
M2 AT, Foan i - JFAE TS R . B
WG R A, H A X = 43 B K 6.64%
717%; SRR - AR B A AR T A5 2R L B
F W ORI X B, RO 43 R 2097, 2.72
kg + hm™; ARSI - BBUHF AT R | BE

RS R — D3N, W53 58 37.66. 4.20
kg« hm™, B AL TR 852 | B Z a9l
FEBIB AR, FEAE - AL AT A5 2 . BER AR
WA, AR 6.5 01, TTEAR B — izt
BE BRI LA A 9.0 11, B4 T WX E
PR S TR, I 8.1 1,

R2 TEEBHEMEHRXTEE. SFHREEE

Wz ik % U AR IR A
EE (REO (kg = hm™ - d™) (kg - hm™) (%) WEHg L1
Ca Mg
Ca Mg Ca Mg Ca Mg
T - FFAER (454d) 0.11 0.01 481 0.64 6.64 7.17 75:1
THAE — ARt (29d) 0.31 0.05 8.98 1.39 12.40 15.54 65:1
AR - ARSI (26 d) 1.45 0.16 20.97 272 28.95 30.39 771
ATRJEIH - BN (31d) 121 0.14 37.66 4.20 52.00 46.90 9.0 :1
2AEFEM (131d) 0.55 0.07 72.42 8.95 100.00 100.00 8.1:1
223 FHAAFATEIXE., B, 8. Sl e E R ETRER, BR. mEKRZ, @

A

M 3 AT, A - FRAE IR ER R .
R.OBER. BRI, HATX IR
S0 R 6.4%., 7.8% . 93%. 15.9%; JT 4k — Ak
WA MR R . B . B . AR R
B peshn, HARXT R 7300 R 15.2% . 11.1%
25.9%. 19.0%; A& J5 I — B 2 30 7 it AR AR o) B
R.OHR. WR. PERWGERGE P, ik
9 6251.5, 486.0, 1229, 2819 ¢+ hm™~, &
IANFEAE TR E | 4R WE . BRIk
LLBAAAR], FEAE - A RATIXT R  HR .
. BRI FI AR, (U227 :1.2:1:1.5, &
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23 FHhEMRAFSE A, B W AP TR
1) o BRI
231 FAMMEMEAFEGE R . B S0 HcRE
FARY], TR R . #ER . o
RN B oieRgm, 2Kz, Remd, LH
RAEN B2 B R 3k 77.02%; T bEE 4K 1
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FHMARER., iR, RS RIFFE TR, M 44.89%. 56.73%. 54.25%. WHRHAERK
WAL REE, R, AESIRSGEE S, 2F L FUEBRE R EOR B,
AR SRR B R B E SRR 008

BRUN, &

R3 TEEBHEMERIIK. . 0. FORKEE

W ik UTle A W i
I
EEW (R (g-hm?-d") (g+hm?) (%) i H
Fe:Mn:Cu:Zn
Fe Mn Cu 7n Fe Mn Cu Zn Fe Mn Cu 7n
T - FFAE

(45d) 198 1.8 07 26 8893 814 334 1154 6.4 7.8 93 159  267:24:1:35

AL - AR
(29d) 727 40 32 48 21075 1154 928 1382 152 111 25.9 190  227:12:1:15

AT - ARSI

(26d) 2404 187 47 108 4589.5 3605 109.5 1904 332 346 30.5 262  419:33:1:1.7

ARE I - Bl
(31d) 2017 157 40 9.1 6251.5 4860 1229 2819 452 466 343 388  50.9:4.0:1:2.3

2EE W
(131d) 1056 80 27 55 138377 10433 3586 7259 100.0 100.0  100.0 100.0 38.6:29:1:2.0
F4 TEEEPEMERESHEXR. Bi. ANOEESE
R ES nf 5= etk
LR o
(g %) (%) (g% (%) (g- %) (%) (g% (%) (g-8™") (%)
FEAEH N 0.03 3.05 0.22 19.93 0.86 77.02 — — 1.11 100.00
P,0; 0.01 6.80 0.06 27.72 0.14 65.49 — — 0.21 100.00
K,0 0.03 331 0.40 41.18 0.54 55.51 — — 0.97 100.00
AT N 0.05 2.70 0.29 15.67 1.14 61.62 0.37 20.00 1.85 100.00
P,0, 0.01 3.02 0.07 19.15 0.18 53.57 0.08 2427 0.35 100.00
K,0 0.05 2.13 0.59 25.99 1.14 50.22 0.49 21.67 227 100.00
AR A N 0.05 1.87 0.33 12.31 1.36 50.75 0.94 35.07 2.68 100.00
P,0, 0.01 1.82 0.15 18.94 0.35 44.88 0.27 3437 0.78 100.00
K,0 0.05 1.40 0.62 17.96 1.39 40.70 1.37 39.94 3.43 100.00
TR N 0.07 2.04 0.39 11.37 1.43 41.69 1.54 44.89 3.43 100.00
P,0, 0.02 1.92 0.17 16.34 0.26 25.00 0.59 56.73 1.04 100.00
K,0 0.06 1.28 0.68 14.47 1.41 30.00 2.55 5425 470 100.00
232 FAEMEA IR EES . BER BRI AR 3.1% . 16.8%; SIFACHWIFALRYIBIAHLL, &

5 RW, BAUTEMPEL R . SRR A RS R A, RAR L B R RS
FroyBeRisey, Bk, RARD, JTHASEMN R BEREARYEM, mRSPAR, thR /0
Frh B e R 1k 80.9%; REA AL MHEAT, £ ROBCRWEER, ZFRAMBAIPRICHE R 3R
TR, RAR . ZEAE AR SR D ECRININ 19.9% . 53.9%. MRAFA KB,
BCRIJA P PR, MEPRTHESER | SR IER Dy T R | BRI BRI,
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RS TREEBHEMERESREE., SFHIEFHE

R E n R ik

EBEH R
(mg-#™") (%) (mg-#") (%) (mg - #™) (%) (mg-®™") (%) (mg-t™) (%)
T Ca 7.0 43 24.0 14.7 131.8 80.9 — — 162.8 100.0
Mg 1.3 7.2 43 24.8 11.9 68.0 — — 17.5 100.0
AP Ca 9.7 32 40.7 132 2474 80.5 9.6 3.1 307.5 100.0
Mg 1.7 4.4 7.1 18.6 22.8 60.2 6.4 16.8 379 100.0
ARIEW] Ca 13.1 22 95.8 16.0 436.4 72.9 53.0 8.9 598.3 100.0
Mg 1.9 27 13.6 19.3 337 477 214 30.3 70.6 100.0
WY Ca 15.0 1.5 150.5 14.9 647.7 63.9 202.1 19.9 1013.3 100.0
Mg 2.0 1.9 17.7 17.1 28.0 27.0 55.7 53.9 103.4 100.0

233 FHEMEAFSER. B 8. B o
Rk

KoL FY, FF AWK WER. &
2. WR. BRUMF IR, BRIk
41.0%. 87.4%. 72.9%. 70.5% (P<0.05); Bi# H
MAERKEIHTT, EFmLRYIW, WK, £
TR . HR . BER . BRI ECR SR L
VIR RS, o R BRERR BN A A,
MoCR P ECRI A FTREIR, REhERR . #ER . W
2. BRI R NN 12.0%. 6.7%. 18.4%.

T1%; FhiREH, RER . 2. iR PR,
HE . BER . FER IS RCER S T AL I A AL S A
FE XA PREAR, RSP EER . MR MR, HRW
IR Ay B N 22.7% . 12.8% . 26.0% . 8.8%; T
TS, RAPREK., HER. WER. BRI
R PREAL, 2B RS, 8RR WK, 5
R BRI AR, AR R. MR, 0
2. BERMDTCRBA FTRER, 20 R
HERR. HR. R, BRSBCRSIN 31.8%.
19.0% . 27.8%. 9.0%.

Fo TARELEBFHEMERERENHK. &, 1. FHIEHFE

R E i R ik
HEFW
(mg-#™") (%) (mg-#%") (%) (mg-#H™") (%) (mg-#") (%) (mg-®™") (%)
TFAEL Fe 7.0 33.9 52 25.1 8.5 41.0 — — 20.7 100.0
Mn 0.2 79 0.1 4.7 22 87.4 — — 25 100.0
Cu 0.1 6.5 0.2 20.6 0.7 72.9 — — 1.0 100.0
Zn 0.2 5.8 0.8 23.6 23 70.5 — — 33 100.0
A A7) Fe 12.2 213 10.1 17.6 28.2 49.1 6.9 12.0 57.4 100.0
Mn 0.2 6.6 0.3 94 24 773 0.2 6.7 32 100.0
Cu 0.1 5.6 0.5 20.0 1.3 56.1 0.4 184 23 100.0
Zn 0.2 53 0.9 227 25 64.8 0.3 7.1 39 100.0
AU Fe 16.9 16.9 16.0 16.0 445 44.4 22.7 227 100.1 100.0
Mn 0.3 3.9 1.0 8.9 75 74.4 13 12.8 10.0 100.0
Cu 0.1 4.7 0.5 15.4 1.7 54.0 0.8 26.0 3.1 100.0
Zn 0.2 4.6 1.6 31.2 2.9 55.4 0.5 8.8 52 100.0
A Fe 18.7 14.0 26.4 19.8 45.9 34.4 425 31.8 133.5 100.0
Mn 0.4 3.1 12 10.2 8.0 67.7 23 19.0 11.9 100.0
Cu 0.2 44 0.5 14.6 1.9 532 1.0 27.8 3.6 100.0
Zn 03 3.8 2.9 39.4 35 47.7 0.7 9.0 7.4 100.0
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Study on the absorption law of nitrogen, phosphorus, potassium and trace elements of tomatoes

CHU Yu, LUO Hong-yi', LIN Ju-mei, ZUO Shi-fu, ZHANG Xi-qi, CHEN Tang-xin, XU Zhen, WANG Zhi—-yuan
(' School of Resources and Environment, Shandong Agricultural University, Taian Shandong 271018 )

Abstract: The growth characteristics of tomatoes and the absorption and distribution of N, P, K and trace elements among
different parts of tomato plant were studied through field experiments. The root system, stalks, leaves, fruits of tomatoes N,
P, K, Ca, Mg, Fe, Mn, Cu, Zn contents were tested in order to find the absorption of mineral elements in each period
of tomatoes. With the growth of tomato, the distribution rate of N, P, K and trace elements in roots, stalks and leaves
decreased, while the distribution rate of all elements in fruits continued to increase. The distribution rates of N, P and K were
44.89%, 56.73% and 54.25%, Ca and Mg were 19.9% and 53.9%, Fe, Mn, Cu and Zn were 31.8%, 19.0%, 27.8%
and 9.0%, respectively, at the mature period of tomatoes. The N, P and K absorption ratio of tomatoes was 3.0:1.0 :4.7;
the absorption ratio of Ca and Mg was 8.1 : 1; the absorption ratio of Fe, Zn, Mn and Cu was 38.6 :2.9 : 1 :2.0.

Key words: tomatoes; nitrogen, phosphorus, potassium; calcium, magnesium; iron, manganese, copper, zinc;

absorption distribution
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