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Abstract: In order to clarify the effects of water conditions on the apparent quality of tomato fruit and the nutritional
quality and flavor quality of pulp and placenta at different development stages (green ripening stage, veraison stage and ma-
ture stage) , tomato variety 184 was used as the material in this study. The effects of water conditions on the apparent quality

of tomato fruit at different development stages ( green

5 B #1:2023-11-13 ripening stage, veraison stage and mature stage) and the
EEWA AN A FHUTER G 515114 (22CX8NA045) s Tl 4 nutritional quality and volatile flavor substance content of
BT EES I H (2021CYZC-45) 5 th e 5| Sy
B % &% 5 ( ZCYD-2021-08) . .
N o experiment, and the relative water contents of the substrate
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PR T 5 P O BESE. (E-mail) moiwht] 1 @ were 85.1%-100.0% (T1), 70.1%-85.0% (T2) and
163.com 55.1%-70.0% (T3). The results showed that with the de-

placenta and pulp were analyzed through potted cultivation
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gle fruit weight and yield per plant of tomato increased first and then decreased, while the water use efficiency increased.

With the development of fruit, the hardness of tomato fruit showed a decreasing trend, while the color light value showed an

increasing trend. At mature stage, the fruit hardness, color light value, soluble sugar content and organic acid content of pulp

and placenta of T2 treatment were higher than those of other treatments, while the nitrate content was lower than those of other

treatments,, which was significantly different from those of T1 and T3 treatments. At mature stage, the contents of glucose,

fructose,, malic acid, oxalic acid and tartaric acid in tomato pulp and placenta of T2 treatment were higher than those of T1

and T3 treatments. The results of electronic nose monitoring showed that the response values of aromatic compound sensor

(WI1C), nitrogen oxide sensor (W5S) , aromatic compound and organic sulfide sensor (W2W) to volatile substances in to-

mato pulp and placenta were relatively high, and the response values of T2 treated pulp and placenta were relatively high. In

summary , under the treatment of relative water content of 70.1%~-85. 0%, the apparent quality, fruit hardness, soluble sugar

content and organic acid content of tomato fruit were high, the nitrate content was low, and the flavor quality was good. The

results of this study can provide a basis and reference for high-quality cultivation and precise water management of tomato.
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Table 1 Irrigation water for different treatments

wf o wmmarekm TR HREILKR
T1 85.1% ~100.0% 0.346 32.524
T2 70.19% ~85.0% 0.346 25.258
T3 55.1% ~70.0% 0.346 18.338
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Table 2 Sensitive substances of PEN3 electronic nose sensor
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ACFFN T2 AbBR2E S A 35 5 T € B9 RN St T2 4k
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T3 AbRH, FERSIR B 3 BB, BRI T2 AbsEAR
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Table 3 Effects of different irrigation levels on fruit yield and wa-

ter use efficiency of tomato

LIPS i BARR T TEWEAK 5 R RCR
AbFR 2
(2) (g) (g/m*)
T1 45.92+0.81b 741.57+8.47b 22.97+0.27¢
T2 48.79+1.07a 834.78+7.27a 33.18+0.29b
T3 37.60+£0.97¢ 647.00+8.83¢ 35.43+£0.49a

T1~T3 W 1, [F—F4E 5 AR /NG T8 R Ak 3 ) 22 5 ) 3%
(P<0.05) ,

Bt S S Y %20 B, 3 A A 3 b SR S A
JEYZERAR, LRI ET 3 A Ab 3R] A B B 22 S AN
B35 B AN T1 AL R 5 A RE 0 5 s T T2 Ab R
T3 AbBH, BT T1 ARFEFD T2 Ab B AY SRS
S T T3 AbH,

SR 3 4 B AR S OGS AU,
ALBREITC B 2 5 S AR T1 AR FEAT T2 Zb B
G 2 9 FE T3 LB 55 22.97% .26. 13% , 3411
35 5 AT T2 b3 5 (A i, SR SR 4L, 43 )
b T1 ALEEFN T3 AbEEERE R 7. 06% F1 18. 73%,

Table 4 Effects of different water conditions on the appearance quality of tomato fruit

i b A I (k§§2> ot

i) Tl 44.29+1.24he 0.84:+0.02ab 5.260.3% -5.05+1.14f
T2 45.2120.92bc 0.83+0.03ab 5.27+0.31a -4.12+1.23f
T3 39.35+1.63d 0.79+0.03b 5.26+0.25a -4.93+1.28f

Lgary| Tl 43.39+0.26¢ 0.87+0.02ab 4.23+0.24b 42.50£1.73cd
T2 46.23%1.40b 0.88+0.02ab 3.53+0.24cd 43.59+1.41bc
T3 37.1120.61e 0.84+0.03ab 3.46+0.16cd 34.56+1.39

A Tl 45.92+0.81b 0.89+0.02ab 3.02+0.18e 45.30£1.53b
T2 48.79%1.07a 0.90+0.06a 3.12£0.17de 48.50+0.99a
T3 37.60+0.97¢ 0.87+0.02ab 2.56+0.16f 40.85+3.24d

T1~T3 W3 1, 8405 AN F/NG FREFR R AL H) 22 5 8 % (P<0.05)

2.3 ARKG FHEXIEMREE FmBEIR0
LRI | Bt 00 R S A 2 T 4% Ak B
P A LR & A R s nlva PR & AN L
g e S SNl Y < AN Reay é i - S Wikt O SRL b
BRI (R S) o ERIRTR 3 A, T2 Ak
PR R A DL & 4 2 = T T1 F0 T3 AP 4%

B T2 AR & iR, 38 2. 19%, SR T2
T3 AbFEZ AR R PRSI ER o i o = T T1 AbHE 7
SRR T2 b FRZih 5 SR A AR R 7 i 1o
fIKF T1 RT3 b3, LRI AEE (3 S b EE Y
AT RS R e 25 5, U T1 &b
FRAGIR P AT TR A i = T T2 R T3 AR,



BT KT SRS R B B B i R SO 78 37 B KU i B A5

1705

SR T1 1 T2 AEFEIR PR Y RO A T B 2
ST T3 A B B T2 AR P Al A R
HMEE T1 A1 T3 PR B4R 5 14. 47% 1 21. 85%,
BN T2 AbFELR R AT RS 5 1 00 bE T1 T3 Ab
PR 26. 729% 1 19. 12% .,

L IS | BEAE T R 52 A A0 e SRS
FHLIR & ik 52 T R R 4 WS R 3k 2 i RN AT IS M E
AR AR AT R AR R e N
JERRE A S R AR U T1 A

K5 ARKGEHMBFEHRLEFRRHIZM

TSR SR AR A LR 5 it = T T2 A1 T3 Ab B, T AR
B T2 AFEFT T3 A B G E BA PLIR & e T T
AOFR AR T2 FT3 Ab RS G HE R R R A R
T T1 A3 T € 301 0 A0 T2 A 385K 52 6 B i
MRER & HHIRT T1 A T3 Ab¥E, 783K FW, T2 1
T3 AP RG RE AT PR R F R S 2 T T 4
B, SR T3 Ab PRI SR AT A M T T2
FUTT A3 T2 € 301 F0 BB T2 b AT s M
e, HkOh T3 AbBR T1 AbBRERAR

Table 5 Effects of different water conditions on the nutritional quality of tomato fruit

AR E (%) AR St (pg/mg)  FIEMEEAR T (mg/g)  ATEPERES it (mg/g)
KE WY Ak
KA i 3E KA A KA Jfs 1A KA i3
LA T1 1.81£0.08b  2.51x0.04a 32.54+0.81h 32.51+0.81h 0.18+0.04c  0.16+0.03d 2.01x0.07g  1.92+0.09i
T2 2.19:0.07a  2.20£0.04b 39.06+1.76g 39.00x1.72g 0.15£0.02c  0.28+0.06c  1.90+0.12g  2.460.06h
T3 1.57+0.06c  2.160.03b 37.21x0.42g 37.23+0.41g 0.21+0.04bc 0.28+0.04c  1.56+0.04h  4.02+0.08d
Ligal Yy T1 1.2840.08de  1.52+0.08c  90.62+2.25e¢ 93.21x1.76e 0.28+0.04ab 0.33+0.03c  3.80x0.05¢  2.59+0.05g
T2 1.71£0.11b  1.36x0.04d  82.74x1.12f 85.18+0.79f 0.30+0.03a  0.45x0.04b 4.35:0.06d  3.49=0.04e
T3 1.27£0.07de  1.35£0.05d 96.76+0.85d 99.78x1.13d 0.34x0.03a  0.50+0.05b  3.57x0.04f  3.31x0.06f
A T1 1.21+0.05¢  1.13x0.03f 149.11+4.59h 150.58+2.36b 0.28+0.05ab 0.31£0.04c  5.80£0.10c  5.81x0.04c
T2 1.35£0.06d  1.27+0.06e 137.28+2.86c 143.71x0.76c 0.16+0.04c  0.48+0.05b  7.35£0.05a  7.50:0.04a
T3 1.17+0.08¢  1.22+0.04e 158.53x1.46a 171.34+0.77a 0.18+0.05¢  0.59£0.07a  6.17+0.05b  6.30+0.07h

7] — B Hdlit 5 AN R /N B 3o b 3R] 22 57 % (P<0. 05)

24 ARAKSEGRNBEHNRIBRASRSEN
=21

SRS W SRS R, T ALFEAT T2 4b
PSR PR v 88 25 o 0 SRR i AR R B s
T3 RhFRIR PR A0 o AR B R
NS A 2 2 € SR DAY AR P PR S kA T
NG a3 25 s SR R RERE o e R B SR
IR (Y] T1 ACEEAN T3 AZbFEI PR 20 5 e AR
T T T2 AbBE T BCAA T2 Kb R AR i
FSRBE S T T1 ARFRAN T3 ZbBH, Sahdh) T2 b3
SR TR O B T T RT3 b3 726 €2 300 R o 10
T1 AP P RERE & 55 T T2 A T3 AbBR(3KR 6) o

L5 5L TR A O RN S A R A — K
Bl TSI A B, T1 ALBEAN T2 Ah B3 it fif e
HEIE O R o AR R kA, T3 AP
A P R S R R A e T i SRR i SR AR
TFREREF, T1 AL BRI T2 A3 G HE Y R e M 2k
AU 3] R 5 SR S TR R A T T3 AR A 1Y
FERE O RO b, SRR 0] T3 Ab G 8

HIAE O R, T2 AL BRR 2, T1 AR BRIRAIG, A
T2 AbHEAG R A AR o i B R T TR T3 b 4%
B T3 AbFRAG RS RN B B = T TR T2 Ab P,
TG B BRI S2U0) T1 F0 T2 AbFRAA 3 S0 2 B 3
T T3 AbBE LR T1 AL PR AR HE R & B, T3
ARFRAIG e (3 T3 AbFRAG 1AL I & 2 B T T
T2 AR FR T BTG R B U DL T2 Ak 3 A
T3 AR T1 A BN (2 6) .
ANFIZR G S5 X T i R SEAN [R) & 5 B B TR A
G RER L S S AR IR AN R 7 BiR . NRPTLLE
RS | BEE T RS B A I, T2 A EE P
TR R A PR 5 AN g, T T AR SR T3 Ak B
BRI RRERR T EAER S ERETEN
AT AL BRI BUIR MR 7 2 2 e, 1 T2
F1 T3 AbFRHTIR MR 7% £ St ek /D 35 T1 AL BRI T3
Ab PR R AT R O A ks A 1 T2 AR I
B S IR B ARAE . SR T3 Ab PR N AR S R BT
IR i R 1 i FIAT I IR & B ¥ ey, T2 Ab
R Z , T1 AbBRA AR, T1 AL FEAN T3 403 IR Y SE R
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TR EST T2 A, Fal T2 ARG
fig & e R B MR IR 1 b fe , T3 AR Z
T1 AEBRAAR , T1 ALFEAT T3 &b 3 A% 5 P SR R & i
WEEE T T2 ACHE T A HUR PRI R & B

T T2 A1 T3 ARER Y] T2 AR BRI A R
PR R RIS R R S T TR T3 b B,

T1 AR B N HTIR LR 7

=)

B

e T T2 F1 13 4k

BT T3 AbBATERRR & B E T T2 AT Ab#

K6 ATRKSFHMEHRIEAS S BRI
Table 6 Effects of different water conditions on the sugar content of tomato fruits
J— - AR (py/s) A (pe/e) FERE ST (ng/g)
KA i RA Jifs e KA Jify
L Tl 12.21+0.03f 7.02+0.06i 15.03+0.05d 7.76+0.03f 0.71£0.03d 2.28+0.04a
T2 8.85+0.06i 8.18+0.04h 12.11+0.03f 7.27+0.04g 1.26+0.03b 1.39+0.04b
T3 15.93+0.07b 9.07+0.03¢ 18.20+0.04b 10.81+0.04¢ 1.02+0.05¢ 0.91+0.03d
i Tl 13.29+0.02e 10.39+0.03f 15.43+0.04¢ 10.09+0.04d 1.56+0.04a 0.50£0.04e
T2 10.22+0.06h 11.07+0.04e 11.21+0.03g 10.32+0.05d 1.18+0.03b 0.57+0.04e
T3 15.70+0.03¢ 13.04£1.22¢ 14.41+0.04¢ 8.70+0.08¢ 1.19+0.04b 1.11£0.05¢d
A Tl 13.64+0.03d 13.90+0.04b 17.92+0.03b 12.54+0.03b 1.27+0.03b 0.62+0.03e
T2 18.93+0.02a 18.64+0.03a 18.93+0.04a 15.83+0.04a 0.85+0.04d 1.15£0.03¢
T3 11.34+0.03¢ 11.36+0.06d 9.20+0.05h 7.61+0.04f 0.73+£0.06d 0.89+0.04d
7] — B Edfi 5 AN R /N B 3OS b B A] 22 57 % (P<0.05)
KT TRKSFHEMNERRIBAS S ERN
Table 7 Effects of different water conditions on the content of acid components in tomato fruits
- TOMEE(ny/s) PRMEOE(py/y) AR EE(ng/g)  HRE&E(uy/g) FPREIR it (ng/g)
R f RA i R Jify RA i R i
2R T1 0.059i 0.103g 0.058f 0.096f 0.206f 0.315¢ 0.167i 0.337i 0.047i 0.054h
T2 0.097g 0.133f 0.022¢g 0.05%h 0.274d 0.371d 0.283h 0.537h 0.241f 0.230e
T3 0.480a 0.141e 0.054f 0.068g 0.313¢ 0.445b 0.428f 0.842¢ 0.279¢ 0.382d
el Tl 0.115¢ 0.137ef 0.130d 0.219¢ 0.525b 0.388¢ 0.316g 0.648g 0.108h 0.094g
T2 0.191d 0.271c 0.112¢ 0.127e 0.217e 0.188f 0.450d 0.762f 0.392b 0.232¢
T3 0.175¢ 0.156d 0.132d 0.235b 0.224¢ 0.108h 0.441e 1.046¢ 0.385¢ 0.461c
e8] Tl 0.067h 0.078h 0.245b 0.156d 0.578a 0.594a 0.560c¢ 0.899d 0.115g 0.129f
T2 0.284b 0.525a 0.263a 0.247a 0.141g 0.190f 0.951a 1.518a 0.361d 0.586b
T3 0.216¢ 0.373b 0.236¢ 0.102f 0.122h 0.165g 0.671b 1.383b 0.444a 0.691a

Bl 5 AN R/NG FRE SR Ab B E] 22 57 8.2 (P<0. 05)
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Fig.1 Effects of different water conditions on volatile substances in tomato fruits
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