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Fig.1 Matrix mass moisture content under alternate drip
irrigation nutrient solution in root division area
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Table 1  Chlorophyll fluorescence parameters of tomato under alternate drip irrigation nutrient solution in root division area

4B Treatments W9t Fo K9 Fn PSITE R F R Fym HAFRK FZHQp FEAAFE K R ENPQ

CK 181.4045.71 be 950.2042.82 ab 0.8140.01a 0.5020.04 a 1.7140.10 ab
TiC3 274.20426.88 a 836.20+18.36 ab 0.6740.04 b 0.2330.14a 1.6240.09 ab
T2C3 270.20456.83 a 934.00495.32 ab 0.7240.04 ab 0.3940.17a 1.4340.15b
T3C3 206.20420.77 abc 861.00434.22 ab 0.760.03 ab 0.660.08 a 1.600.15 ab
TiC2 228.00423.36 abc 912.6055.16 ab 0.7520.03 ab 0.4430.20 a 2.0120.07 a
T2C2 259.00424.35 ab 990.40441.94 a 0.7320.03 ab 0.4740.20 a 1.8940.12a
T3C2 230.80419.28 abc 1015.6035.46 a 0.7740.02a 0.4740.16 a 1.830.15 ab
TiC1 218.60422.25 ahc 967.60457.24 a 0.7740.02 a 0.4040.19 a 1.8740.08 a
T2C1 191.00+10.15 abc 879.80+108.63 ab 0.7920.01a 0.5140.13a 1.9340.17a
T3C1 151.6047.97 ¢ 736.20498.63 b 0.7840.03 a 0.6040.07 a 1.4249.21b

& B I F/NG TR AL LR 22 705 5 0.05 BEMERIKT, R

Note Different lowercase letters indicate significant difference at 0.05 level between treatments, the same as below.
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Fig.2 TTC in tomato root under alternate drip irrigation
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Table 2  Effects of alternate drip irrigation nutrient solution in root division area on eigenvalues of root

AbFE Treatments  #4K/om Total root length 4R & fA#cm®Root volume R & i Fl/cm? Root surface area  #3-F-#4 EL4%/mm Average root diameter

CK 1079.85499.74 a 33404348 a 460.79435.62 a 1.2340.02 a
T1C3 628.05+18.70 ¢ 15.1140.81 b 214.86+18.96 d 1.22340.06 ab
T2C3 674.10489.33 bc 18.6243.31 b 256.9945.24 abc 1.2140.20 ab
T3C3 855.64+17.64 abc 24.0740.23 ab 356.42+11.01 cd 1.1240.03 ab
T1C2 735.16+131.14 be 15.034.19 b 254.00424.42 cd 1.2040.03 ab
T2C2 827.47369.64 abc 22194280 ab 323.71435.81 bed 1.1620.08 ab
T3C2 961.71488.31 ab 24.7633.95 ab 383.55346.99 ab 1.1930.02 ab
T1C1l 819.31+139.44 abc 15.8343.27 b 286.35343.44 bed 0.9720.04 b
T2C1 870.87474.66 abc 17.8442.17b 312.72420.91 bed 1.0940.04 ab
T3C1 891.79+104.96 abc 22.0843.76 ab 369.96462.61 abc 1.2040.01 ab

2.4 FIRX B FEESE TR RARE L RS20
R 3 a5, 0T E— R Em S, &ArpEt
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5 T2C1. T3C1 kb A 2 W& 2 5. T2C2 Ab#
2TV E R, HAEA 17.91%, 5 T1C1 Ab3F
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Table 3  Effects of alternate drip irrigation nutrient solution in root division area on dry weight, fresh weight and root-shoot ratio

b3 Hi - 3 g R R R AL F AL )5 5 B 43 41/% Mass fraction of dry matter
Treatments Shoot fresh weight Root fresh weight Root shoot ratio ## Root ZX Stem M Leaf
CK 1533.33+173.81 ab 12.0842.07 b 0.00840.001 ¢ 29332246 a 10.1740.72 ab 9.7040.30 e
T1C3 1323.33468.88 ab 12.96+1.91b 0.01020.001 bc 32.7249.35a 12.2340.22 ab 11.3040.81 de
T2C3 1316.67+197.01 ab 18.6242.34 b 0.01520.003 b 22.4820.96 abc 12.8440.78 ab 16.11+.21a
T3C3 1233.33246.31 ab 11.63+#1.50 b 0.01020.002 bc 23.22+1.90 abc 12.3040.68 ab 12.24+41.62 bede
T1C2 1036.67+156.77 b 13.5643.99 b 0.01329.002 be 25.46+3.04 abc 12.8840.33 ab 14.2740.60 abc
T2C2 1102.00+107.72 ab 12.7143.86 b 0.01140.002 be 28.00+1.43 ab 1791473 a 11.9240.57 cde
T3C2 1135.00289.49 ab 14.15+1.55 b 0.01240.001 bc 24.64+44.74 abc 16.0924.31 ab 11.742490.41 cde
T1C1 1216.67+318.66 ab 17.2445.30 b 0.015%0.003 b 28.93+.28 a 8.49#4.25b 12.20-1.03 bcde
T2C1 1676.67+194.62 a 41.72#.25a 0.02520.001 a 16.2140.55 bc 13.8940.58 ab 14.8740.77 ab
T3C1 1 450.00+170.59 ab 34.0542.87 a 0.02420.001 a 14.70#0.16 ¢ 13.0340.61 ab 13.0540.29 bed
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Table 4 Effects of alternate drip irrigation nutrient solution in root division area on fruit quality of tomato

b3 ATV TE A% Vel THER #h/(mg kg™) HVETERE% HHLIRI%
Treatments Soluble solid (mg 400g ™) Nitrate content Soluble sugar Organic acid
CK 5.2020.12 de 14.4041.32 b 98.7035.97d 3.4320.09 d 0.2740.01e
T1C3 7.0720.24 ab 22.78#1.02 a 143.55419.53 be 5.0520.16 ab 0.4140.01 b
T2C3 5.1740.09 de 17.96+1.20 b 151.3942.46 be 4.1340.03 ¢ 0.2940.01e
T3C3 4.7010.10 e 15.81+1.68 b 136.6746.95 bc 3.974#.11c 0.2620.01e
T1C2 6.9740.07 ab 25.36+.09a 202.8143.11a 5.4640.02 a 0.4540.00 a
T2C2 5.6740.13 cd 17.8540.87 b 142.3648.11 bc 4.3140.16 c 0.3520.01 cd
T3C2 5.8040.26 ¢ 16.4040.67 b 160.2443.90 b 4.23#0.15¢ 0.2840.01e
Ti1C1l 7.33340.26 a 23.67+.18a 122.2048.02 cd 5.2040.23 ab 0.3640.00 ¢
T2C1 6.8040.15 b 25.16#.99a 139.66+47.38 bc 4.8040.23 b 0.3540.01 cd
T3C1 6.5740.03 b 16.59+1.34 b 138.45+11.24 be 4.0430.11¢c 0.3340.00 d

26 DIRXZBFEEFRBNFRBRARE. =2,
K5 FI A ER R0

K 5 A, FEEMSRENI N, Rsrp g
EFEEaY, T3C3 AR E R A, N 251.26 g,
T3C3 4bFE (B CK 4h) 5 H AR RIS A B EME % 5,
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Table 5 Effects of alternate drip irrigation nutrient solution in root division area on incidence of umbilical disease, yield, WUE

Ab3 HRE B I 90 R 21% /NX 7 kg ¥ & 667m? P H/kg KSR %% (kg m™)
Treatments Weight of single fruit Incidence of umbilical disease Yield of plot Yield Water use efficiency

CK 242.95+4.65 a 0.69+40.02 f 130.57+.24 b 10522.704289.47 ¢ 26.36

T1C3 120.2047.80 f 5.5240.16 e 102.224.07 d 8170.27488.92 ¢ 51.91

T2C3 226.44+%2.19b 6.2340.12d 163.00+1.47 a 13409.104302.10 a 40.29

T3C3 251.2644.74 a 0.4640.04 f 158.24+1.47 a 12 874.22446.08 b 37.19

T1C2 116.4143.21 f 7.934).13a 91.71+.72 ¢ 7913.68459.31 e 67.06

T2C2 146.2342.50 de 6.0820.11d 115.32+1.26 ¢ 9320.78+100.54 d 61.53

T3C2 137.65+1.54 ¢ 6.9640.09 ¢ 113.31+2.54 ¢ 8967.31488.22d 48.87

T1C1l 112.9643.28 f 7.5840.11b 87.38+.14 ¢ 7157.124123.30 f 64.90

T2C1 152.0143.48d 7.9740.08 a 74.13%2.08 f 6 081.99460.75 g 51.63

T3C1 211414580 ¢ 7.8140.06 ab 86.07+.18 e 6 907.11456.37 f 49.58

XFrERIMNE, T2C3 A S 8K, RAE
N: 13 409.1 kg/667m?, T2C1 Ab¥Ef/IN, T2C3 4b#
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Effects of Alternate Drip Irrigation of Nutrient Solution in Root Division
Area on Growth and Quality of Matrix Cultured Tomato

CHEN Zhiyuan, CHEN Yixin, GAO Yanming, LI Jianshe”
(College of Agronomy, Ningxia University, Yinchuan 750000, China)

Abstract: [Objective] We aimed to explore the effects of the amount and frequency of the feed on the growth,
development and fruit quality of tomato under the model of alternate drip irrigation of nutrient solution in the Root
Division Area. [Method] For this test, we set the liquid supply volume as 450 mL (T1), 650 mL (T2), 850 mL (T3),
and the liquid supply frequency as: 3 days/time (C1), 2 days/time (C2), and 1 day/time (C3) for 9 treatments under a
completely randomized block design. [Result] The increase of nutrient liquid supply would decrease the quality of
tomato fruit, which was not conducive to the accumulation of soluble solids. In terms of fruit quality, the content of
soluble solids of T1C2 treatment was 6.97%, and the weight of single fruit was suitable, and the Vitamin C content
of fruit was the highest. Secondly, the water use efficiency of T1C2 was the highest (67.06 kg/m®), 154.40% higher
than that of CK, which greatly reduced the waste of agricultural water resources and achieved the goal of optimal
tomato yield and water saving. In terms of fruit yield, the total yield of tomato treated with T2C3 was the largest,
which was 13 409.10 kg/667m?. Compared with CK, the yield of T2C3 increased by 2886.4 kg and up to 27.4%.The
single fruit weight of T2C3 treatment tomato can be up to 226.44 g, and the fruit weight is relatively large, the color
being ruddy with good commercial property. In addition, the water use efficiency of T2C3 treatment was 40.29
kg/m®, which was 52.85% higher than that of CK, indicating that T2C3 treatment could improve water use efficiency
while increasing yield. [ Conclusion] From the aspect of fruit quality, TLC2 treatment, under the mode of alternate
drip irrigation of nutrient solution in root area, with liquid supply volume being 450 mL, and the liquid supply
frequency being 2 days/time, is the ideal liquid supply quantity and liquid supply frequency. From the aspect of fruit
yield, T2C3 treatment, under the mode of alternate drip irrigation of nutrient solution in root area, the drip irrigation
of 650 mL nutrient solution per plant per day was the ideal liquid supply volume and liquid supply frequency.

Key words: root region; tomato; quality; water use efficiency; drip irrigation
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