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Effects of different combinations of sand and soil on soil physicochemical

properties and the growth, yield and quality of tomato
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Abstract: To explore the improvement effect of desert yellow sand on the cultivation soil of facility vegetables in the
Hexi Corridor, by adding different proportions of desert yellow sand to the facility soil, the influence of the change in the
proportion of yellow sand on the physical and chemical properties of the soil, as well as the growth, yield and quality of
tomato were studied. The results showed that the ratio of sand addition was inversely proportional to the content of soil
organic matter, total nitrogen, alkali-hydrolyzable nitrogen, total phosphorus, available phosphorus, total potassium, avail-
able potassium, EC value, and pH. When the ratio of soil to sand is 3: 1, the content of total nitrogen, total phosphorus,
total potassium, decreased by 17.85%, 16.4%, 12.21% compared with soil culture, respectively, the EC value and pH
decreased by 6.27%, 0.31, and the ventilation porosity increased by 5.79 percent point. Tomato plant growth, yield and
quality indicators showed positive growth first and then negative growth with the increase of proportion of sand. When
the ratio of soil to sand is 3: 1, the plant height and stem diameter of tomato plants are increased by 4.45% 5.49%, the single
fruit mass, single plant yield and 667 m’ yield are increased by 9.20%, 20.40% and 17.39%, respectively, the content of
soluble sugar, soluble protein, vitamin C and soluble solids in fruits are higher than that in other treatments, and the con-
tent of soluble solids was significantly increased by 0.09 percent points compared with soil cultivation. The tomato
growth index, yield index, and quality index are optimal when the ratio of soil to sand is 3: 1. The correlation analysis
shows that the changes of soil physicochemical properties are closely related to the growth, yield and quality of tomato.

The addition of sand can improve soil conditions, increase tomato yield and improve quality, which provides theoretical
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basis for the improvement of facility soil in this area.

Key words: Tomato; Sand ratio; Chemical and physical properties of soil; Quality; Correlation analysis
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Table 1 Effects of different treatments on plant growth index of tomato

Wb 35 2 R b A R iR A
Treatment  Plant height/cm Stem diameter/mm Root length/cm Aboveground fresh mass/g Underground fresh mass/g
CK1 192.39+5.21 ab 14.57+1.21a 25.74+2.28 a 1330.78+80.28 b 45.44+327 ¢
CK2 164.98+6.38 ¢ 9.18£0.21b 20.24+1.06 d 660.96+56.32 ¢ 22.56+4.12 ¢
Tl 192.98+3.68 ab 14.67+0.38 a 24.56+2.01 ab 1384.32+73.24 ab 47.86+£3.21 ¢
T2 200.96+2.39 a 15.37+2.01 a 25.82+1.39a 1474.85+85.31 a 58.28+4.63 a
T3 188.92+1.45b 14.02+1.34 a 24.64+1.03 abc 1375.21+89.36 ab 50.324+2.06 b
T4 185.80+2.32 b 13.18+0.36 a 21.24+2.30 be 1 090.68+102.36 ¢ 36.80+2.34 d
W FAIAE/NG FRERRTE 0.05 KPP ZEREE. TFE.
Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
R2 TRIAEXEMN~EHFM
Table 2 Effects of different treatments on yield of tomato
Ab 3 Rtz RSt FRL R bk 667 m* = it
Treatment Fruit longitudinal diameter/mm  Fruit transverse diameter/mm  Single fruit mass/g Single plant yield/kg 667 m*yield/kg
CK1 54.35+1.29b 72.98+2.26 ab 148.10+4.39 be 3.53+0.36 b 8 408.86+£76.21 b
CK2 41.62+2.11d 53.04+1.82 d 88.78+3.68 ¢ 2.05+0.57 d 5034.47+127.27d
Tl 55.97+3.32 b 73.29+2.29 ab 145.62+4.21 be 3.59+0.34 b 8 446.82+98.99 b
T2 60.68+2.35 a 76.38£2.98 a 161.72+1.34 a 4254028 a 9 871.89+56.57 a
T3 56.35+1.04 b 74.32+3.74 ab 151.97+4.35b 3.86+0.05 ab 8789.60+113.14 b
T4 50.70+4.01 ¢ 70.42+2.33 ¢ 135.49+£5.33 d 2.98+0.09 ¢ 7 642.15+£155.56 ¢
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Table 3 Effects of different treatments on fruit quality of tomato
e wCAEVERED wCHVEPEER D wEEER O W TR wCREPERDEZD
) Soluble sugar Soluble protein content/ Vitamin C content/ . . Soluble solids

Treatment B . Titratable acid content/%
content/% (mg-g" (mg-kg" content/%
CK1 4.49+0.05 a 2.36+0.02 a 8.34+0.15 ab 0.43+0.02 a 4.83+0.11b
CK2 3.86+0.12 b 1.92+0.02 b 7.29+0.23 b 0.36+0.01 b 3.77+£0.03 ¢
T1 4.59+0.06 a 2.37+0.01 a 8.26+0.12 ab 0.43+0.02 a 4.87+0.04 ab
T2 4.98+0.03 a 2.38+0.03 a 8.46+0.25 a 0.42+0.01 ab 4.92+0.03 a
T3 4.61+0.02 a 2.29+0.09 a 8.27+0.09 ab 0.42+0.02 ab 4.56+0.02 ¢
T4 4.46+0.19 a 2.3240.01 a 8.19+0.06 ab 0.42+0.01 ab 4.37+0.05d
F4 TRALELIREBUMRSEMN =2 @mHENEXM
Table 4 The correlation between soil physicochemical properties and tomato yield and quality
REE MR 667 m R AR R AEtEER S WEER AIVATEIE B 44 C
H S B =N =N =N
FEA7 Index Single Perplant 667 m’ Soluble A L oo i
. . . Soluble Titratable acid Soluble Vitamin C
fruit mass  yield yield sugar content . .

protein content content solids content content
pH 0.682%* 0.722%* 0.668** 0.817** 0.770%** 0.873** 0.690%* 0.774%*
EC {H EC value 0.594%** 0.618%* 0.611%* 0.786** 0.712%* 0.789%** 0.630%* 0.726**
%% 5 Bulk density -0.386 -0.309 -0.502* -0.203 -0.369 0.039 -0.499* -0.386
JSFLBR B Total porosity -0.095 0.042 -0.284 0.252 -0.101 0.311 -0.223 -0.084
1S fLBEE Aeration porosity  —0.706**  -0.621**  -0.870**  -(0.493* —0.779%* -0.456 -0.846** —0.749%*
FEK LI 0.804** 0.802%* 0.849%** 0.824%** 0.889** 0.828** 0.869%* 0.881%*
Holding water porosity
AN R 0.830%*  0.772%* 0.937%%  0.634** 0.862%* 0.528* 0.942%* 0.873%*
Organic matter content
SEREE 0.842%** 0.792%* 0.944%* 0.671%* 0.879** 0.574%* 0.951%* 0.889%*
Total nitrogen content
TR R 0.817%%  0.754%* 0.929%*  0.598%* 0.844%* 0.492% 0.932%* 0.853%*
Alkalytic nitrogen content
EXTi 0.841%** 0.790%* 0.943%* 0.668%* 0.878** 0.570%* 0.950%* 0.887**
Total phosphorus content
TR 0.805%* 0.737%* 0.920%** 0.574* 0.828** 0.459 0.924%* 0.839%*
Available phosphorus content
et 0.835%* 0.778%* 0.939%* 0.645%* 0.868** 0.542%* 0.945%* 0.878**
Total potassium content
TR 0.828** 0.770%* 0.936%* 0.628%* 0.859%** 0.523* 0.942%* 0.869%*

Available potassium content

RN E AR (p<0.05) , ¥+ FTR I 2 AHOK (p<0.01)

Note: * represents significant correlation(p<0.05); ** represents extremely significant correlation(p<0.01).
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