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Research on the decision method of supplying nutrient solution
of tomatoes with substrate culture in greenhouse
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Abstract: To research the decision method of supplying nutrient solution of tomatoes with sub-
strate culture in greenhouse, using the substrate water content monitored by moisture sensor as
decision index of the amount and time for supplying nutrient solution, three experiments are con-
ducted, which set the threshold ranges of upper and lower limit of substrate water content in the
each growth periods of tomatoes to supply solution, and set the substrate water capacity as upper
limit and those as lower limits which the known thresholds of substrate water content and the
substrate water contents by monitoring every 1 hour to supply solution with off-time and fixed
timing. Appropriate decision method of supplying nutrient solution is determined, through com-
paring effects of amount and time for supplying nutrient solution, available nutrient content, e-
lectrical conductivity and pH in the substrate, plant growth, fruit quality and yield in the three
experiments. The results show three points. The first, the amount and time for supplying nutri-
ent solution can not meet the requirements of plants for nutrients under the condition of the dif-
ferent threshold ranges of upper and lower limit of substrate water content in each growth period
of tomatoes, so that it gets poorer plant growth, [ruit quality and lower yield. The second,

though the demand of plants for nutrients is met under the condition that the substrate water ca-
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pacity and the known thresholds of substrate water content respectively as upper and lower lim-

its, plant growth are affected by the bad root environments. The third, under the condition that

the substrate water capacity and the substrate water contents by monitoring every 1 hour respec-

tively as upper limit and lower limits, the demand of plants for nutrients are met, thus it gets the

normal plant growth, better fruit quality and the higher yield. The third decision method can re-

alize the efficient decision management of nutrient solution with substrate culture, according to

the daily water demand regulation of tomatoes.
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Tab.1 Upper and lower limits threshold ranges of substrate water content with experiment T, and T,
) PR R/ (cm® /em®) A PR PR/ (cm® /em®)
R EER=R 1] Rk
R TR R TR
% i 7 A~ TF AL 90%SC  65%SC A, 0. 620 0.590
A, 0. 620 0. 600
TFAE ~ 5 — RE AL AL R 90%SC  75%SC
T, T, As 0.620 0.610
A, 0.620 0.618
ML AR~ RIS 90%4SC 8506SC
As 0. 630 0.618
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Tab. 2 Amounts and times of supplying nutrient solution in growth periods with experiment T, ., T, and T;
-2 SR /(L CBR - 1R)) PR B/ ) SR/ (L
g A il & AL~ 5 —hiAE il & FFAE~55 5 — T4 5 —Hi Ak
Bi~JF  —HEA AR~ R Bi~JF  HEA AR R A~ R
AE T P Lle] AE T B W2 3R e
T, — 2.83 2.45 2.06 1 2 14 28.90
A, — — 0. 81 — — 39 31.50
A, — — 0. 69 — — 47 32. 36
T, A, — — 0.62 — — 50 31.03
A, — — 0.45 — — 73 32. 85
As — — 0.51 — — 41 20.91
T, — 0.22 0.12 0.14 216 228 624 86. 38
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Tab. 3 The available amounts and the nutrient contents of supplying nutrient solution

in growthperiods with experiment T, and T,

i il 2 A~ — S — R AR A R o
g ~FF AL TR AL A8 HL ~ R gEH -
Tl T% Tl T3 Tl T3 Tl TS
af f I EFE R R/ (L/) 2,83 5.18 4.9 9.05 28.9 54.11 36. 63 68. 34
Al A SR SR/ (e/B) 469 9.11 11.03 20. 86 82.15 154. 2 97. 87 184.18
NH, -N  2.91E-03 5.65E-03 6.84E-03 1.29E-02 5.09E-02 9.56E-02 6.07E-02 1.14E-01
NO;-N  3.04E-02 5.90E-02 7.14E-02 1.35E-01 5.32E-01 9.99E-01 6.34E-01 1.19E+00
NEILFH P 2.91E-03 5.65E-03 6.84E-03 1.29E-02 5.09E-02 9.56E-02 6.07E-02 1.14E-01
LEEN
TE K 1. 74E-02 3. 37E-02 4, 08E-02 7.72E-02 3.04E-01 5.71E-01 3.62E-01 6. 82E-01
PR =N
[E=ER
(mol/#k) Ca 6.51E-03 1.26E-02 1.53E-02 2.89E-02 1. 14E-01 2. 14E-01 1.36E-01 2.56E-01
Mg 4.34E-03 8.43E-03 1.02E-02 1.93E-02 7.60E-02 1.43E-01 9.05E-02 1.70E-01
S 4.34E-03 8.43E-03 1. 02E-02 1.93E-02 7.60E-02 1.43E-01 9.05E-02 1.70E-01
Fe 1. 82E-02 3.54E-02 4.28E-02 8.11E-02 3.19E-01 5.99E-01 3.80E-01 7.16E-01
B 2.17E-03 4. 22E-03 5.10E-03 9.65E-03 3.80E-02 7.13E-02 4.53E-02 8.52E-02
] F)
i Mn 2.17E-03 4. 22E-03 5.10E-03 9.65E-03 3.80E-02 7.13E-02 4.53E-02 8.52E-02
TLE
&/ Zn 2.17E-04 4. 22E-04 5.10E-04 9. 65E-04 3.80E-03 7.13E-03 4.53E-03  8.52E-03
(g/#)
Cu 8.69E-05 1.69E-04 2.04E-04 3.86E-04 1.52E-03 2.85E-03 1.81E-03 3.41E-03
Mo 4.34E-05 8.43E-05 1. 02E-04 1.93E-04 7.60E-04 1.43E-03 9.05E-04 1.08E-03
0.3
mETH W wE
0.2}
£
= 0.1
=
% | , ]
0.0
~odoS <t CINH NS <th g NS < cdo~tedS < O <t r~od oy
FIR 2R HIR AR SR
ik J)

T Ty 58 — R AR A 2R ~ SR W 48 o A T b A 914k vk o A2 Ak it 72
Fig.1 The change processes of supplying amounts of nutrient solution at early, middle and late

stages in the first cluster until the end of the harvest with experiment T
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T.2% M 0.3% ~2. 7% ; 5 — R AL AR IR ~ Rl 4%
A7, 3888 T, ) pH RS T4 m 7 12. 0%, ik

% Tzrl—' Al NAS %**@%%%N%qﬁéﬁﬂiﬁﬁfﬁﬂ E]/‘J
I pH 7E 5. 06~5. 24 JE 1Y .

F4 WK T T M Ta%’ﬂfﬁ%ﬁ%ﬁﬁ%%%ﬂ pH 1

Tab.4 The electrical conductivity and pH in substrate in growth periods with experiment T, ,T; and T;

F P SR/ (mS/cm) pH i

Wi R mans A~ AR B T~ H AR
~TFAERT MAEARET ~ Rk “FFAERT BN Rk

T, 1.60+0.05 2.2040.06 4,85+0.05 5.9040.13 5.5840.15 5.1840. 15
Ay — — 5.2340.58 — — 5.224+0.21

A, — — 5.344+0.62 — — 5.2440.17

T A, — — 5.58+0.56 — — 5.1840. 14
A, — — 5.65+0.76 — — 5.0640.19

A; — — 4,9740.68 — — 5.2040.16

T, — 1.50+0.02 2.0540.03 3.511+0.03 5.9840.08 5.8240.12 5.80+0.11

2.3 MNEMEKRKBE REIRRRFENZI
M2 5 Al B R T, Tl bk 78 55 — A A6 2k
R~ RIS R B B B AL BL A L IR AE RR
AR RE R R Z A VS B ST
ESPR e S W RN S S B
WIS T, HF MM 280, N IEwH A KRS A
B — TR AR A 2R~ SR WS 5 o e S R S e B R e L 3R
TRIES S T, T AR R R AR N IE AR
AR TR T 3086 T8 7 b - R PR,
T A A~ A RS SR T 4
AHRE T 9.9%.7.0%.8.7%.2. 3% 1 12. 2%, ik

5 Torp B R T BR 19 2 5 A0 B AL~ ALY SR T2
A TR X 57 R 1 A B L R ALY
pHEFZm e, S48 AL 8 A ~A
PR IR T 2. 7% 1. 1% F0 6. 9% 5 1 Ak 2
ARSI T 2. 1% X B A 3 g
TR A~ AR AR DT BN T X = Y
YEH

Hilge ToAH b w5 Ts 2R 50 vl % 1 W2 9 &
O R R R R T 39,89,
131.9%.45.2% .34. 8% F1 71.5% , ik T, (kb
A ~AD MR T iRm0 4w T
56.1% .60.3%.57. 8% .67. 6% F11 52. 9%,

5 I Ty T H T iy I (0, R S8, BT R ™ 1
Tab.5 The leaf color .fruit quality and yield with experiment T, ,T, and T;

T 5E $8 b7

ﬁ? fﬁ i s R STE] g E A SH] T A5 R Ly ka9
i, BT EYERE/% ER AR/ % WERR L W42/ cm A% /cm (kg/ M)
T, — L H 3.6740.12 0.8740.01  4.2340.12 6.5740.14 5.6440.13 1.7240.11
A, £ H — — 7.0440.21 6.500.25 1.8940.21
A, S H — — — 7.0240.19 6.1440.27 1.84+0.28
T, A, S H — — — 7.2540.25 6.1940.22 1.87+0.19
A, 5 el — — — 6.7240.23 5.80+0.24 1.76+0.23
A £ H — — — 7.3840.27 6.56+£0.29 1.93%0.21
T, — 5 J 5.1340.06 0.5274-0.01  9.814-0.19 9.544-0.24 7.604-0.26 2.9540.18
WEFEARXT R i, 35 5T Bl 3 i i IR ) B Al

3 iesER

AR EE SR WAL 2 R R WSR3 ) i T
AT ARYE S B KR L R B SR Tk

P25 7K 5 5 St FH & 97 180 R0 7 it AR B BOR L R
(P 20 7K B SR W T 1 R T Ay b R B
AT FH R KA 5 AEAE AN [R) 22 B B E AR R R i
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