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Table 1 Elements formula of nutrient solution in tomato
Eﬁm%fm NO; -N NHf-N P K Ca Mg S Fe B Mn  Zn Cu Mo
JREWE/(mg e L)
Mass 400 40 40 280 60 40 40 3 0.5 0.5 0.05 0.02 0.01

concentration

R2 EFRHEKESHRME

Table 2 Design of supply amounts and frequency of nutrient solution

B (W) /(mL « d™1)

4 T BB (T /(R + d™D)

Supply amount of nutrient solution

At nd 2]

Treatment Supply frequency

Time of fluid supply

of nutrient solution HFRERKW FF 18 45 5 1)
Vegetative growth period Flowering period

WITI1 1(TD 150(W1) 300(W1) 8:00

W2T1 1(TD 210(W2) 420(W2) 8:00

W3Tl1 1(TD 270(W3) 540(W3) 8:00
Wi1T2 2(T2) 150(W1) 300(W1) 8:00,16:00
W2T2 2(T2) 210(W2) 420(W2) 8:00,16:00
W3T2 2(T2) 270(W3) 540(W3) 8:00,16:00
WI1T3 3(T3) 150(W1) 300(W1) 8:00,11:00,16:00
W2T3 3(T3) 210(W2) 420(W2) 8:00,11:00,16:00
W3T3 3(T3) 270(W3) 540(W3) 8:00,11:00,16:00

£33

Nutrient solution pool

ﬁB\. K5

Water pump

MR

KE
Water pump

I 18] 2 1 4%

Time controller

Residential quarters

B1 HBekETHEE

Fig. 1

The plan of experiment equipment
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Table 3 Effect of supply amounts and frequencies of nutrient solution on shoot of tomato

T HIBE S/ cm Y2/ mm

bk BT Y B /g

Toenment  Average of Averzge of Dry mass eyt of toot.© Koy oot
plant height stem diameter of shoot
WI1T1 65.84+6.89 a 6.11+1.07 a 59.7044.90 ¢ 1.974+0.32 a 0.05340.005 a
W2T1 72.46+7.96 a 6.43+1.53 a 61.43+4.24 ¢ 2.60%+0.16 a 0.032+£0.005 ¢
W3T1 79.41%7.15 a 6.59+1.46 a 64.13+5.13 ¢ 2.57+0.44 a 0.02340.004 ¢
WI1T2 68.68+5.68 a 6.08+1.41 a 65.2242.58 be 2.51+0.11 a 0.03440.012 be
W2T2 73.97+7.85 a 6.84+1.61 a 71.7042. 66 ab 2.2340.52 a 0.0324+0.004 ¢
W3T2 76.21+7.48 a 7.24+1.72 a 72.70%3.41 ab 2.8340.37 a 0.023+0.007 ¢
WI1T3 72.33+6.38 a 7.27+1.84 a 75.1042. 66 ab 1.87+0.23 a 0.0504+0.019 ab
W2T3 85.96+8.83 a 7.70+2.42 a 90.56+5.60 a 2.9340.59 a 0.035%0.010 be
W3T3 80.2748.08 a 7.58+2.05a 88.89+5.63 a 2.8540.34 a 0.02140.007 ¢

T AR 5 A /NG P i R 225 B3 (P<<0.05) . TR,

Note: Different lowercase letters in each column indicate significant difference (P<Z0.05). The same below.
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Table 4 Effect of supply amounts and frequencies of nutrient solution on root of each tomato plant
Ab 3 K /em B/ cm? HLEHT AR/ em? WRFPHEAE/ mm
Treatment Root length Root volume Root area Root diameter
Wi1T1 466.11448.80 ¢ 4.87+0.76 ¢ 145.42425.92 ¢ 0.91+0.15b
W2T1 480. 50446, 02 ¢ 5.11+0.85 ¢ 156.49414. 12 be 0.96+0.09 ab
W3T1 494,32+39.26 ¢ 6.21+1.19 b 159. 08415.58 be 1.2540.06 ab
Wi1T2 510.68+58.29 ¢ 5.25+0.68 ¢ 153.04=417. 29 be 0.98=+0. 08 ab
Ww2T2 521.194+55. 10 be 6.19+1.45b 166.33419. 68 abc 1.454+0.15 a
W3T2 575.89+62.56 ab 6.52+0.81 b 197. 46 £16. 44 abc 1.194+0. 08 ab
WI1T3 576.07+45.48 ab 6.65+0. 54 ab 207.40420.13 ab 0.97+0.08 ab
W2T3 615.58+32.15 a 7.29+0.45 a 228.784+21.63 a 1.2940. 16 ab
W3T3 618.11+35.30 a 7.20£0.63 a 221.86424.12 a 1.234+0. 16 ab
2.3 EFRURESMBEMENEMAGIER LI 61.9%.123.5%.68. 9%, 7EH R K
sk T ) A B B 2K O3 RO AT T B B A VA
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Table 5 Effect of supply amounts and frequencies of nutrient solution on photosynthesis index of tomato
ik B T./ G/ G/ P,/
Treatment (mmol e m™2 « s~ 1) (mmol e m™2 « s~ 1) (pmol « mol™") (pmol » m™% « s71)

WIT1 4,207£0.91 a 132.49417.41 ¢ 371.68+30.27 a 5.45%+0.26 ¢
W2T1 5.0340.59 a 140.74421.56 ¢ 383.88+54.11 a 6.5240.60 ¢
W3T1 6.06+0.73 a 206.30+20. 64 be 383.82+61.72 a 8.59+0.57 ab
WI1T2 4,51£0.34 a 208.61423.53 be 332.50+41.43 a 6.64+0.36 ¢
W2T2 5.21%£1.01 a 224.134+19.45 b 315.24+41.83 a 7.707+0. 58 be
W3T2 6.67+0.95 a 240.85420. 74 ab 353.25+38.46 a 8.67+0.20 ab
WIT3 5.43+1.03 a 225.404+24,36 b 337.06+32.34 a 7.74+0. 68 be
W2T3 6.80+1.19 a 296.23+30.58 a 331.80+37.31 a 9.2140.57 a
W3T3 6.75+1.08 a 290.16+32.11 a 315.404+49.74 a 9.11+0.85 a
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Table 6 Effect of supply amounts and frequencies of nutrient solution on mass fraction of membrane

permeability , conductivity, MDA and root activity of tomato

ik 5 A A e V] A (S - em D) R Gumol < g ) AW Gug-g - h D
Treatment Membrane permeability Conductivity MDA molality Root activity
WIT1 47.44+3.57 a 130.90413.29 a 1.6740.16 a 21.51+1.17 e
W2T1 46,845.77 a 129.6349.85 a 1.414+0.06 a 25.0442. 28 de
W3T1 42.6+2.13 ab 116.97411.76 a 1.344+0.13 a 29.04=+3.01d
WI1T2 45.1+£5.07 ab 124.23412.79 a 1.2740.03 a 35.00+4.05 ¢
W2T2 44,042.94 ab 120.334+11.55 a 1.2740.04 a 40.27+4.35 b
W3T2 40.6+4.13 ab 109. 60410. 47 a 1.264+0.04 a 47.484+4.01 a
WIT3 39.8+2.92 ab 115.30412.13 a 1.1740.02 a 45.654+3.88 a
W2T3 35.743.05b 109.1049.01 a 1.084+0.05 a 49.21+4.15 a
W3T3 30.6+2.72 ab 102.5048.96 a 1.034+0.04 a 48.09+5.26 a

KT FTEAERRUBESHEAELBETEMRR xL

Table 7 Effect of supply amounts and frequencies of nutrient solution on quality of tomato

AT 1 SR / (HEEFE O/ e " " _
4 g (TR WO O WY /% AL/ (mol + g )
pg e pg D (mg -+ kg™ 1) o A
Treatment ; A Soluble solid Organic acid
Soluble sugar Vitamin C
WIT1 3.19-+0.09d 190.3+1.75 b 7.234+0.10 be 0.35%40.002 ¢
W2T1 2.75+0.21d 195.5+1.10 be 6.93+0.15 ¢ 0.34740.002 ¢
W3T1 2.41+0.07d 198.5+1.05 be 6.67+0.09 ¢ 0.33740.004 ¢
WI1T2 3.76+0.17 d 199.140. 09 be 7.4340.23 be 0.40+0.012 b
W2T2 3.43+0.13d 196.7+1. 32 be 7.0740.10 ¢ 0.3640.016 ¢
W3T2 2.90+0.09 d 188.2+1. 21 be 6.73+0.10 ¢ 0.34740.006 c
WI1T3 4.2140.09 b 219.440.81 a 8.3740.19 a 0.434+0.010 a
W2T3 4,414+0.22 a 215.040.67 b 8.33+0.25 a 0.4440.021 a
W3T3 3.90+0.10 ¢ 200.74+1.07 b 7.374+0.18 be 0.39740.003 b
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Table 8 Effect of supply amounts and frequencies of nutrient solution on yield and water use efficiency

P! IR kg PR 25 R e/ (kg » hm™ %) BEW &/ (m® « hm™2) KA R R/ (kg « m— %)
Treatment Fruit mass Fruit number per plant Yield Amount of liquid Water use efficiency
WIT1 0.1540.004 ¢ 14.7140.26 b 44 938. 7844 450.05 d 1118.97 40. 16
W2T1 0.1540.003 ¢ 15.7240.87 b 62 339.38+2 230. 15 be 1 566.47 39. 80
W3Tl1 0.16740.002 be 15.754+0.31 b 63 525.47+2 936. 34 be 2 013.98 31. 54
Wi1T2 0.16+0.002 b 14.28+0.80 b 59 269.51+5 222.38 ¢ 1118.97 52.97
W2T2 0.1740.003 b 15.764+0.41 b 68 409. 36+6 886. 04 bc 1 566.47 43.67
W3T2 0.17+0.003 b 15.95+0.51 b 83 863.39+6 612.43 a 2 013.98 41. 64
WIT3 0.16=40. 004 be 18.254+0.47 a 61 467.26+4 024. 23 be 1118.97 54.93
W2T3 0.20740.006 a 19.49+0.14 a 83 968.04+6 077.04 a 1566.47 53.06
W3T3 0.20740.005 a 18.86+0.37 a 75 421, 2344 193.75 ab 2 013.98 37.45
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Effects of Supply Amounts and Frequencies of Nutrient Solution on
Plant Growth and Fruit Quality of Highly Sugary Tomato

HA Ting,ZHANG Xiangmei, .1 Jianshe and GAO Yanming

(College of Agriculture of Ningxia University, Yinchuan 750021,China)

Abstract In order to explore effects of supply amounts and frequencies of nutrient solution on growth
and fruit quality of highly sugary tomato,two factors of supply amount and frequency were considered
in the experiment. Supply amount was 150 mL per plant (W1),210 mL per plant (W2),270 mL per
plant (W3) and supply frequency was 1 times everyday (T1),2 times everyday (T2),3 times everyday
(T3) in the growth period. During the flowering period ,the amount of nutrient solution was doub-
led. The results showed that the fruit quality of tomato decreased with the increase of the supply
amount, the mass fraction of soluble sugar and organic acid in the treatment of W2 and W1 was signifi-
cantly higher than W3. The mass fraction of vitamin C and soluble solid in T3 treatment was higher
than that in T1 and T2. The mass fraction of soluble solid of W1T3 and W2T3 treatments were
8.37% and 8. 33% , respectively. Compared with W1T1, the value of plant height, stem diameter and
photosynthetic rate in W2T3 was the best and increased by 30. 6% ,26% ,68. 9% respectively; when
the frequency of nutrition solution was T3,the yield, fruit mass,and per plant of W2T3 treatment was
the largest,and compared with W3T3 ,yield increased by 11. 3%. However,the water use efficiencies
of W1 and W2 were significantly higher than W3; therefore, W2T3 was the best option for improving
growth and fruit quality of highly sugary tomato, which the supply amount was 210 mL per plant in
the vegetative growth period and 420 mL per plant in the flowering period, while the supply frequency
was 3 times every day.

Key words Highly sugary tomato; Supply amounts of nutrient solution; Supply frequency of nutrient
solution; Yield; Quality
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