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Abstract: To explore the optimum soil water content and fertilizer amount during the fruiting stage of tomato, three
soil water treatments ( W1, 90%-100% ; W2, 70%-80% and W3, 50%-60% of field capacity) and three fertil-
izer levels (F1, NO. 187 g/kg + P,0,0. 131 g/kg; F2, N 0.267 g/kg + P,0,0. 187g/kg; F3, N 0.347 g/kg +
P,0,0. 243 g/kg) were set to study fruit quality, leaf protective enzyme system and chlorophyll content of potted
tomato at the stage. The results show that in the whole fruiting stages, the fruit quality is improved under the W1F2
treatment, and the penetrant (as free amino acid) level in fruits and activities of leaf protecting enzymes are high
under the W2F2 treatment, while the MDA content is low. Chlorophyll content of leaves is high under the W2F3,
and tomato fruit yield per plant is higher under the W2F2. Correlation analysis indicates there are positive correla-
tions between fruit quality and SOD activity and chlorophyll content at the fruiting stages, while there is a negative
correlation between fruit quality and MDA content. There are significant positive correlations between free amino
acid contents and SOD activity and Pro content, while there is a significant negative correlation of between free ami-
no acid and MDA content. In general, combining N 0. 267 g/kg, P,0,0. 187 g/kg and 70% -80% soil relative wa-

ter content is the optimum condition for tomato development during the fruiting stage.
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Table 1 Responses of soil water and fertilization to fruit quality of tomato during the fruiting stage
i3 HEE R C(my/ke, FW) AT (o/kg, FW) AR (% ) EHIR(%)
Treatment Ve Soluble protein Soluble sugar Organic acid
4L RETH Early fruiting stage
W1F1 284.8x8.1¢ 15.18 £0.32 b 1.85 +0. 08 be 0.34+£0.02 b
W1F2 312.0+12.5 ab 19.15 £0.60 a 2.05+0.40 a 0.41+0.01 a
W1F3 226.2 £14.7 of 18.98 +0.57 a 1.98 +0.03 ab 0.40+0.02 a
W2F1 271.0+£17.2 ¢d 11.64 +0.72 d 1.52 +0.09 f 0.30+0.01 ¢
W2F2 289.3+1.1 be 19.81 £1.57 a 1.82 £0. 04 bed 0.28£0.02 ¢
W2F3 321.2+8.3 a 19.49 +0.36 a 1.76 +0. 06 cd 0.29+0.01 ¢
W3F1 247.1+21.3 de 10.22 +0. 44 e 1.45+0.02 f 0.21+0.02 d
W3F2 204.9+9.4 f 14.16 +0. 56 be 1.75+0.03 cd 0.36+0.02 b
W3F3 177.8 £22.2 ¢ 13.52 £0.96 ¢ 1.65 £0.06 de 0.20+0.01d
25 AR Fruit flourish stage
W1F1 231.4+13.2 ¢ 6.66 =0.45 de 2.16£0.11 a 0.30+0.01 ¢
W1F2 203.2+22.1b 8.31+0.35¢ 2.30+0.56 a 0.43+0.00 a
W1F3 34.90£21.4 a 7.38+0.12 d 1.91+0.08 b 0.36£0.02 b
W2F1 300.7£16.8 b 8.82+£0.18 be 1.54 +£0.01 cd 0.24£0.03 d
W2F2 293.2+6.7b 9.41+1.12 b 1.63+0.14 ¢ 0.23£0.02d
W2F3 249.1+17.3 ¢ 10.36 +0.35 a 1.55+0.13 cd 0.25+0.03 d
W3F1 173.0+13.2d 5.67+0.13 1.42+0.01d 0.19+0.02 e
W3F2 187.4+18.1d 5.89 +0.31 ef 1.50 £0. 11 ed 0.33+0.02 ¢
W3F3 236.2+23. 4 ¢ 9.70 £0.55 ab 1.44+£0.10 ed 0.20+0.01 e
#E LKA Tater fruiting stage
W1F1 241.1+£23.1 be 7.22+0.11 g 1.83+0.11 b 0.39+0.01 a
W1F2 262.3 5.3 ab 8.80+0.21 f 2.09+0.44 a 0.31 0. 01 be
W1F3 267.8 £32.1 ab 12.74 £0.72 e 1.86+0.16 b 0.25£0.02 ¢
W2F1 190.8 +£23. 4 de 19.80 +0.11 ¢ 1.67 0. 15 ¢ 0.32+0.02 b
W2F2 212.4 £13.6 cd 25.58«1.11 a 1.37+0.02 d 0.28 £0.02 d
W2F3 280.0+28.1a 23.52+£1.25b 0.78+0.02 0.27£0.02 d
W3F1 178.6 +4.7 e 16.54 £1.31d 1.10+£0.09 e 0.22+0.01 f
W3F2 204.3 £14.2 de 25.07 £0.56 a 1.13+0.14 ¢ 0.28 £0.02 d
W3F3 187.6 +17.5 de 20.50 £0.27 ¢ 0.74 +£0.03 £ 0.23 £0.00 f

HE(Note) : [MFIEEIG AEFEFRRLTEFE 0. 05 KF¥ F2Z K B3 Values followed by different small letters in the same column mean signif-

icant difference at 0. 05 level.
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Fig.1 Responses of soil water and fertilization to free amino acid of tomato during the fruiting stage
[H(Note) : B EA[E FHE-FREPEELE 0. 05 /K 225 1 3 Different letters above the bars mean significant difference at 0. 05 level. ]
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Table 2 Responses of soil water and fertilization to leaf protective enzyme systems
and chlorophyll content of tomato during the fruiting stage
phaE i EACIAE R BT RN HERE a 4R b
Treatment POD SOD Proline Chlorophyll a Chlorophyll b
(bg/e, FW)  [U/(g-h), FW] (ng/g, DW) (mg/g, FW) (mg/g, FW)
ZE B HH Early fruiting stage
WI1F1 7.91£0.92f 233.2+6.9 be 178.3 +£13.4 de 0.51£0.02 e 0.21£0.02 cd
WI1F2 9.78+0.85 ¢ 242.4 +18.2 be 187.8 +14.2 ¢d 0.51£0.01 e 0.22+0.03 cd
WI1F3 11.55+0.80 d 281.6+21.0 a 161.5+9.5 ¢ 0.61 £0.02 d 0.26 £0.01 ab
W2F1 11.69 +0.45 d 237.8+12.4 he 255.4+13.8b 0.62+0.01d 0.27 +0.01 ab
W2F2 15.46 +0.51 b 248.7 0.9 be 326.7+2.7 a 0.66 +0.03 ¢ 0.28+£0.02 a
W2F3 13.40 0. 89 ¢ 208.8x11.4 a 203.9+12.9 ¢ 0.73£0.02 a 0.29+0.03 a
W3F1 13.44 +0.63 ¢ 228.4+7.6 ¢ 133.3+2.5f 0.62+0.01d 0.20£0.01 d
W32 19.60 +1.17 a 245.2 +14.7 be 245.0+8.5b 0.66 +0.03 ¢ 0.24 +0. 02 be
W3F3 15.66 +0.10 b 256.1+13.7b 264.3+16.8 b 0.71 =0.01b 0.27 +0.01 ab
45 B Fruit flourish stage
WI1F1 15.43 +0.67 { 308.6£7.3 b 117.4 £10.2 ¢ 1.17 £0. 06 bed 0.39 £0.02 bed
W1F2 24.18 £0.05 cd 337.5+9.8 a 129.1+8.9 ¢ 1.28 0. 09 abe 0.43 +0. 03 abc
WI1F3 19.75+1.02 ¢ 317.4+9.5b 131.9+17.0 e 1.25 +0. 04 abe 0.42 +0. 01 abe
W2F1 27.98 £0.07 a 334.6+£4.1a 180.5+8.8 d 1.16 0. 06 bed 0.39 £0.02 bed
W2F2 26.78 £0.92 ab 344.6 £4.5 a 367.7+7.8 a 1.34 +0.15 ad 0.45 +0.05 ab
W2F3 22.92+0.17 d 339.0+£7.6 a 296.0+26.7 b 1.39+0.27 a 0.46 £0.09 a
W3F1 19.67 +1.23 ¢ 290.6 2.5 ¢ 238.1+6.8 ¢ 1.01 +£0.06 d 0.34+£0.024d
W3F2 25.45 +0.51 be 339.2+6.4a 281.4+20.5b 1.09+0.09 cd 0.36 +£0.03 cd
W3F3 16. 64 +0.96 { 319.0£8.1b 293.9+23.4 b 1.20 =0. 01 abed 0.40 £0. 01 abed
#E LKA Tater fruiting stage
WI1F1 23.99 £0.55 de 279.2 +£8.5 de 101.7 5.2 ¢ 1.07 £0.08 ab 0.35x0.01 e
WI1F2 27.29+1.55 ¢ 296.4 +£2.5 be 108.7 4.4 de 1.13+0.07 a 0.49£0.04 a
WI1F3 28.20 +0.58 ¢ 309.0£6.6 a 124.6 +2.5 bed 1.10+0.08 a 0.43+0.01b
W2F1 28.47+1.95 ¢ 287.9+10.0 cd 117.3 £5.9 cde 1.12+0.03 a 0.37 £0.02 de
W2F2 33.80+1.52 b 283.9 +4.9 de 130.9 +10.2 be 1.07 £0.03 ab 0.40 +0. 02 be
W2F3 36.89+£0.72 a 304.7 £3.2 ab 108.2 +£7.5 de 0.90+0.04 d 0.32+0.02 f
W3F1 22.07+1.63 ¢ 274.1 5.4 ¢ 134.1 £18.4 abe 0.92+0.02 cd 0.37 £0.01 de
W32 26.72 £0.39 cd 275.2+8.8 e 151.8 +23.5 a 1.00 +0.02 be 0.39+0.01 cd
W3F3 29.30x1.51 ¢ 296.3 +8.4 be 140.8 +7. 4 ab 0.76 £0.04 e 0.31£0.02 f

HE(Note) ; [W3NEIEIG A BB R EFEEZE 0. 05 KF 227 B3 Values followed by different small letters in the same column are signifi-

cant at 0. 05 level.
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Early fruiting stage Fruit flourish stage Later fruiting stage
a (2009/07/20) (2009/08/11) (2009/09/02) a
a

a ab

ab

ab ab

MDA 4 ‘fi£ (mmol/g, FW)

WI1F1 WI1F2 WI1F3 W2F1 W2F2 W2F3 W3F1 W3F2 W3F3
AbTE Treatments
2 HmEGREM )RR EBSE5KAEKT B0

Yield =& (kg/plant)

Fig.2 Responses of soil water and fertilization to leaf MDA of tomato during the fruiting stage
[#:(Note) : Bl BRI FREFRRALBEFIZE 0. 05 KV LERBH

Different letters above the bars mean significant difference at 0. 05 level. ]

201
0 ab

WIF1

WIF2 WIF3 W2F1 W2F2 W2F3 W3F1 W3F2 W3F3

AbFR Treatments
3 BB HEkFEEITKIEK TR

Fig.3 Responses of soil water and fertilization to yield per tomato fruit
[ (Note) : B BN [FIFEEFRRALBAEILE 0. 05 K 25 R H

Different letters above the bars mean significant difference at 0. 05 level. ]

3.2 FEKEKFEXERM A ERPERERM
FESENHM

AR A R R TE AR R S B R
BAHBRMEGEEZYWMAMEY = EHEE, W
SOD ,POD SR EZS ARV ER N EIVE T , BI85
Brit & TSR, RS R BRI, A RS
NS E ™ RS &ET, MER
ERT AR SRR SR EA RS T,
INE BT RIK G, BRrE 6 18 LU AE i
MEMIERF Y . AP EN, KA T E LR
f#y SOD . POD 754k B & K", BERBMAE TR E
THEEM th LB ALBEE o , 4P FOBapLeE™ . A&
R R R U], SR AT AR, W2 f1 F2 Ah P 4R
= T i/ POD . SOD JEHERIEA MR S &; &R K

1, TEAR R B AT SR BT, iR & B InaE R
i A (¥ SOD .\ POD 35 4 Fil i & AR & /5 764 [R] AL
BKF T, W2 43 POD 5 #% & , SOD {5 178
W1 AR, T 2 & B IR W3 AL 8w, H
JEH AT R B T 45 R AR B MRAR R K BB ) 2259,
IR SR A W3 b3 R R, BEMA SR,
ERH R~ BWR . AN EREANGEIIA, T F
SOD ¥ i &R & B2 SETHE BB, it i
POD {EPEZRH TR o # MW SOD 7E45 RATHR I
B 1 T, POD 55 1R A i 2R % R U7 45 R
TG TR R S5 K ], SOD & 4T [, i POD i
PEARSETHR , AROBIAER T B AME R M 52,
HYITEESE (BEE) T EZE SiEEAMR
RiF R BN FAEHE VARG . MDA R R
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Table 3 Correlation (r) analysis of fruit quality and leaf protective enzyme systems, chlorophyll
of tomato during the fruiting stage
H# Date mH WEMAYEE  EEAYEAE  HER MigkERa  MHEERD 0 NZE
(m-d) Item POD SOD Proline Chl. a Chl. b MDA
07 =20 #HAERC Ve -0.52"" 0.08 -0.10 -0.29 -0. 05 0.15
n NS P
FIEER -0.22 0.47" -0.07 -0.20 0.14 -0.29
Soluble sugar
5] e
FIEEER -0. 16 0.55*" 0.15 0.02 0.38 -0.36
Soluble protein
ke -0.32 0.14 -0.21 -0.53"" -0.13 -0.05
Organic acid
e S
{ﬂ?%% e . 0.43" 0.18 0.65™" 0.49"" 0.43" -0.50" "
Free amino acid
08 -11 #HE C Ve 0.27 0.34 -0.30 0.61"" 0.40" 0.22
5] e
Al -0.19 0.02 -0.68" " 0.35 0.09 0.41"
Soluble sugar
n NS
FIEEER 0.20 0.28 0.07 0.18 0.04 -0.01
Soluble protein
A 0.11 0.30 -0.59"* 0.32 0.10 0.15
Organic acid
WS
{ﬂ?%% e . 0.87"" 0.56™" 0.59*" 0.02 0. 00 -0.66" "
Free amino acid
09 -02 HeAF C Ve 0.40" 0.56° " -0.57"" 0.27 0.22 -0.29
5] e
AR -0.35 0.08 -0.42" 0.82°" 0.62™" 0.05
Soluble sugar
A
FIEE . 0.56°" -0.08 0.49*" -0.37 -0.52*" -0.50""
Soluble protein
ke -0. 14 -0.17 -0.50"" 0.58"" -0.01 -0.03
Organic acid
HRAER 0.74** 0.09 -0.06 0.11 -0.27 -0.84""

Free amino acid

H(Note) : * % FRMBEFEAL(P <0.01) Indicates highly significant correlation at a level of P <0.01; * FrnBFMIE(P <0.05) Indi-

cates significant correlation at a level of P <0. 05.

HAMERERNT Y Z—, ARER AR T A
WA RIRT BB 3RES ™ o PAEEAEE R,
M- MDA 5B AW R, BRHE 1 A A2 B2 2 i
I, W2F2 A3 R MR i) MDA 5 248 T H A4k 28,
AR I RACRE BE e, SE G A e AR IE
AR

MHSREEBRRCEIERYRE, HRR TR
/T —ERE LR BR T AEYL SRR AR
TR, TR A 1 A K, b R R R

PN R WEEL R, R KT iRk
EYWREMTFERTERT , AHRERER,
F2 & TR SR, FRAERED i ak;
TELS R ATV BEE IR AR 57K 8 593 I, i
LR TERIUNIGCTHG RS, T BB TEAK b
8T, RIS SRR AR B, Bk R JE M R R S
1, SRR TNIH- SR (A R ANTE SR, R R W)
AR PR R TR, SRR, mT
TR TR KIPRET  RRE I, HaR
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SRR VI AERMERTFREHSE SR,
3.3 EMREMREMRRPERMEENEX
a2y

SRS W R B TR R S R AR P
FEAF M AR MAE 4L, R &R S50 SOD i
PESR L2 IEAHDE, T 5 POD JEETE LS SR AT 2 71
AHE , 7EE LB AR B R A L B IEAH O X AT R
BT SOD £ 45 AT HA FRIAE 1= , T POD £E %5
SRR AN A G PR3 = , PO AH B RS ik P i
ZITE PR, ERPAEAR 5 B A 3R (23 T AL
it RSz RS MDA SR E AR, T
HHERSEE AR, AT SEME T, 5 i
REMRZR, FBURS ™Y MDA & &3, gt 4
WREWE, AR THEF NI NET; MR
SR, AR TERREALEE 20, 2
EGE AR, NG Y B A e B R s L 1R
FREME. REPHWHFBSEERTRESH
POD .SOD 75 PE HARA M R & B2 EHX,
M5 MDA & & 2k B 2% fAH K, RUR L r
BEERSM R EE R SR B ERER, i
Bl FAEMRIE R AR K e R R,

LA U EER IEARI AT B A R
BRE G B MK ILH G R 70% ~ 80% [t L 3BAHXT %
JKEFMI N 0.267 g/kg &% P,0, 0. 187 g/kg MM IR & ,
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