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Rational Manuring Management of Greenhouse
Tomatoes Based on Real-time Nutritional
Diagnosis of Plants and Soil 1I

Methods of Rational Fertilizer Application for
Sustainable Production

Ryozou YAMADA, Toshihiro KATO, Minoru SEKI and Iwao HAYAKAWA

Abstract: We investigated the actual manuring practices and the relation.betweeen the
yield and nitrate concentration of the petiole juice in the main tomato-producing
districts of Atsumi and Toyohasi.

It became clear that the nutrient excess and inbalance in soil were proceeded, as
decisions regarding fertilizer application depend on each cultivator’s feeling or
experience.

It was therefore suggested that it was necessary to use a rational method of fertilizer
application at each greenhouse culture, as the range of yields and nitrate concentration
of the petiole juice varied widely.

Ve then examined a rational method of fertilizer application based on a real-time
nutritional diagnosis of the optimum nitrate concentration of the petiole juice.

It was possible to get good yield by combining controled release fertilizer
in correspondence with nutrient absorption by tomato plants and liquid fertilizer.

In addition, as the recovery rate of the liquid fertilizer was high and the stress to
the tomato roots was small, we could get good yield results and rate of fruit sales even
if the amount of nitrogen decreased by 20%.

There fore, the rational method of fertizer application based on the optxmum
concentration of the petiole juice was considered to be a useful method in view of
sustainable production and maintainance of low EC (0.2~0.4mS/cm) in the soil by
successive fertilizer applications.

Key words: Field survey, Standard nutritional diagnosis, Controled release fertlizer,
Liquid fertilizer, Sustainable production
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1. RitRERE
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- % < BE ¥ &k 5

2 £ YUoEmMB

GRES +IB{LAHIIE | 10-10-5 20 20-5

HHEES +07770 f10-15 20 25
CDUfLAL+LPSO+i&HE | 10-10-5 20  20-5
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1. £ERBICEITIREEROERE
BT, MH. HREBGRIEOERNH 0. MA
T3A~TRICA 0 yEEEAAAN TV AHERLIE W,
T A & $2500~26008k/10aT. 5~ 6 B
THBH, HEERORIC A0 VX ERT HBE8133~
4 BROBRIE L 185, BISHEIIEBEMKIIBAR R
UNng ZRABT—HR7 » - A M RbEON S, BEM
RE2ToiEgsir7 7 - bR (R—7%—, VF 1 —,
=ig) Thot,

(1) ERERUVIRE

(BAkEEIc B s R ICREE S 2RISR LT,
AP B I B X TR EI. 8~28. 5kg. ) ~ERi313. 5~
16.5kg. % Y I311. 8~25.5kg/10aTHh » =, HALIZRE

EHRRERGHABRGMARER 8T

&, vy (140). BHEDA. FOVERA )., BIEEE
ELTHRBAERT I RENEM -1,

BEMX CIZRET 0~24. 8kg, ) ES. 4~28. Okg.
#1137, 0~51. 1kg/10a T EHEHX & Bl AR E I K
xUELB LN, BHOBREIERE LT MEA.
ory, ENLIE. HWEEA Y., BIEE LTERRY Y
b BIETH -1z, EIX E b HERXRBHTIRELA
(BEBAK). B8YE L TREIAEPOBALNS
hot,
NERBASMHRTIO — V%120 T7.6~9.6t, 77—
A FRIZEEHX 9. 4~9.6t . BEHX TIZ10. 1~
1.6t /10aTh -1, NEELKEIZ—EHIRHGY
Ah% —HiCINE. REEHBRFLEFED LN,
EAPRERETIRRIES 5 WILEEA AL LW IS
NREL, BHR. VUK. A Y OBRER D EBEREICHE
LTH1L ., BEHORGbH -1z, NBREIEMTD
7.3t HO{h27.9~9.7t /10aDHEEETH - 12,

(2) ERHROMERE A

ERHBROWEBREBE IIEEROENFEFTICKZL, &
IR 1 2B IRE 2. 3FJICRTLOC(E

Bek  EEASECEY 2 MERL IR ERONRRE (102 24£:0)
: 2 % ) B m B
# X 1335 - - - Ng EE 2 BE HReEE
EiE 1Y o} HEIE . BB e e :
kg - kg kg kg kg kg t % ppm
1 19.5 9.0 16.5 0.0 12.5 6.0 7.6 7.0 0.37 3200
& 2 12.5 8.0 15.5 0.0 18.5 7.0 9.4 5.1 0.33 3600
3 5.1 1.2 13.9 0.0 12.3 6.4 9.6 5.2 0.29 980
4 6.3 7.2 14.9 0.0 5.3 - 6.5 —-* 1.3 0.31 1700
% 5 6.5 12.0 13.5 0.0 12.5 10.5 8.0* 5.8 0.13 510
: 6 7.8 2.0 13.8 0.0 14.6 4.0 9.6* 4.8 0. 26 1700
7 12, 5 1.2 15.5 0.0 18.5 5.8 8.8 5.2 0.28 2300
1 0.0 7.0 0.0 8.4 0.0 7.0 10. 7 6.0 0.45 2300
B 2 12.0 10.0 14.4 0.0 9.6 6.4 11.2 4.9 0. 47 1600
. 3 15.2 9.6 15. 2 12. 8 14. 4 8.0 11.6 5.3 0. 42 1500
4 10.0 8.0 14.0 3.1 10.0 6.0 10.6 5.3 0. 42 3200
ES 5 12.4 6.8 16. 4 7.6 19.6 8.8 10.8 5.1 0.56 2600
6 8.0 11.3 11.2 11.0 40.0 11. 4 10. 1 5.0 0.35 2900
& ¥BEKBR, 377 -+ R
¥k NEIAMIIC B 5 ESE
FI&Zx  FEAEBCBIIBEREFCNE S EROWREE (10a%47:-b)
2 % ) R m B
H X E$:2 NE BE BE wERage
HAE PEY: ot HAD PLEY: ok e B E
kg kg kg kg kg kg t % ppm
=2 1 - 6.0 - 2.2 - 4.5 8.5 5.9 0.43 2500
2 . 4.8 9.4 6.8 10.7 4.8 9.4 7.3 6.1 0.35 2300
3 10.9 - 10.7 - 10.7 - 8.5 5.9 0.43 2500
E ] 4 - - - - - - 7.3 6.1 0.35 2300
) - 2.4 - 3.4 - 2.4 1.9 6.5 0.41 1000
tas
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Bkt (AR - 1, 500~3, 000ppn) TEHEHIK A0
~3600ppm. BFEHXIZ1500~3200ppBTdH - 120 F{TH
i (U 1, 000~2, 000ppn) T b1, 000~4, 150
pon®FEFRICH 0 BREOHIEEROZVWHNBONTH -1,

(3) TiEDR{LPH

THEOB{¥HAESE 4 ERICR L., pHIZ6.3~7.3T
POEWVEGEICH D . GIKSRFENI00%%EA 535
DB 12, EC (1:2.5) oW TIZ0.20~1. 850
S/ cmDEEHICH O ML EDIZBH. mSLLEE L -
T, RUDERSB TR /R VT LNRECH
{y MY LHBBEWBRE{EDShI, 2. BY
BE Y LR 6 ZILL LD 13543000,/ 100g5 2 THED |

Fi4k LTHoOoOBEFH

100wl FOIRFIREMTH 2, S TRAREYRY V&
SRTRLINIT~ lOBmg/lO()gé: §b\—) 12

M & SREOCHEIERRUCERYEHRSN O 2R -
BTEHWZEHIEES IBRIRICEL TWW
2. $HIEHR

() {@nk#ig

IBAERARARE 04 1 3 ik h O IEBE & 13260~460ppa
TH -1, BEHEEDIEW I T4ppn. HWRHT
173ppmD FEF T, ZEE#EM (200~300ppn) & &L
L, —h. ERHEDOHBRER BRI
135, 500~6, 300ppn T - 7253, ERERIGIL 1, 670~2, 860
ppnd M H#EE (1, 500~3, 000ppm) DOFEETHS L1,

(%1 100g27-9)

pH.EC Ex-Cation K tt-
M X 135 — CEC - Cafiafups
(1:5) Ca0 Ng0 K-0 P.0s
_ nS me me me me % ng
1 6.5 0. 96 12.0 15.4 2.8 1.13 128 54.9
8 2 6.4 1.25 14.0 11.5 7.3 2.31 82 64. 2
3 6.8 0.51 11.0 7.4 5.3 1.10 69 45.9
4 7.3 0.60 9.0 7.4 3.2 2.10 82 37.9
& 5 6.5 1. 10 29.5 21.1 15.9 0.07 12 103. 4
6 6.8 0. 85 10.5 9.7 6.0 1.11 92 56. 8
7 6.5 0.20 13.2 10. 1 4.8 0.49 171 43.3
1 6.3 1. 85 13.3 14. 4 5.4 1.32 108 40.5
B2 2 6.9 1. 80 14.6 17. 4 7.3 1.49 119 37.3
3 6.9 0.99 30. 4 28.6 11.4 1.50 94 54.5
% 4 6.5 1. 48 14.0 18.3 5.7 2.01 131 70.2
5 6.7 1. 06 32.6 34.0 11.6 1.33 104 67.3
o CEGE v
BHHE TR HE c ERHEDOHBBE L b< FONE — ERBRE — 108k %47-0)
B AERALSEY BRI
= B2 K BN g FH ARER FLFE
t  Em 0 HE EW -
ppm ppm ppm ppm 1] kg 3 %
8+ 1B+ &R 320 5,500 106 1, 670 224 36.0 (100) 83 8.8
B +os970 440 5, 800 167 2,280 210 33.9 ( 94) 84 7.8
CDU+LP50+ #& AR 290 6, 300 84 2, 860 216  32.1 ( 89) 77 8.3
CDU+ LP70+ #& AR 460 6, 000 173 2, 280 218 32.9 (9D 78 4.8
CDU+LP504-LPS100 260 5, 900 148 2, 700 197 29.8 ( 83) 82 6.9
FHXK TR - EHHERDOWEBRBES b FONE — HERERE — (108 %47-9)
BAERE 0 L ub ] [e ek
Y B X B g Al TUREE FHE
i ®R 0 HE W -
ppm ppm ppm . ppm {i&l kg X X
B+ IB+&IE 104 4, 800 32 980 226  25.1 (100) 79 40.0
B +o070 220 6, 100 86 1, 180 246  27.9 (111 7 34.8
CDU-+LP50+ #& AR 80 5, 200 50 1, 250 248  28.4 (113) 11 35.2
CDU+LPTO+ #&hE 36 4,550 66 1, 030 238 27.8 (111) 11 31.1
CDU+LP50+LPS100 79 4, 900 45 980 231  29.5 (117 82 35.17
CDU+LP50+LP70 180 6, 900 63 1, 080 222  34.9 (139) 86 40.1
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137 FHNRRERSERBHAAREHELS
BT NEAEEZR - (108kH7-9)
2V o RN & AR RINE BE BE
— A&k ————— [EEk TREX 121371 S
A B K ¥ HE ¥ HE (4 ~5EK8)
. ] ke ke ppm
e |® B 2z 321 (e 163 263 (13 8L8 ] 1 b4 e
B’ R 223 26.5 (100) 142 19.7 (100D 74.0 7.2 0.46 1648
G |BE_19 282 () 18 5 1y 83 |83 oM L
B X R 210 27.3  (100) 134 20.8  (100) 76. 2 6.5 0.44 1538
& : T EESEPOERH RO FEHNBER
R B oL EH (EERKE) (#1t100g H7:0)
i Ex—cation Truog
A& X pH EC T-C T-N CEC
CaoO MgO K:0 P:0;s
. mS ¥ % me ng ng mg mg
e 1.2 0. 26 2.04 0.112 11.2 292.6 50.5 10. 4 46.4
5 B 1.2 0.34 2.20 0.119 12.5 302.4 60. 1 5.9 56.9

(R IBIRME TR R IOEWVEREIRE & 1 BibR%E
FEiI U7X (36. 0Kg,/1088) B 6D . RO TIES)
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HECHB LI, PTHLERERME [ BibkE &
I LN 320 TR HIERETH - 72,
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ppeT. EREMARSIL], 000ppaRT# THB L. 2326
HAedh (1, 000~2, 000ppm) IC&B L7,

PR ARZH SRR % F ki L TEIED £ kB THE
HURD, HHBTHEERKcEL 2 8BETHOX L
D10 EEOHNED oz, £/, COULRLEIES
HANENEEASDEL2BEEX T HINEHRTILT
~139% L FHELHMMEH S, 2BEBIROBE.
SEEHORBEWT0HE 7 4 T2 BV - AP
Boln8 74 72RAVWER IO NE., IJRERELE
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(3) MRHein :

RS TORENRITHEX I RE &L T
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ERH OB E I RRX O, 648ppaTH 5 DTkt
L THIEXIE1, 952ppa s OO EBETHB L 1.

FEAFIE TO O BRENR I BX i B L THRX
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0.44%) EEIRE (&6.2, 0.44~0.44%) Th-1,
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¢ ¥EIN
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