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Influence of plastic shed on the growth and yield quality of
tomato under the suitable mechanized cultivation model

WANG Chunling"?, WANG Dan®, SONG Weitang', YANG Dongyan®
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China;
2. College of Water Resources and Architecture Engineering, Tarim University, Alar 843300, China;

3. Institute of Horticultural Resources, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China)

Abstract In order to explore the effect of the plastic greenhouse suitable mechanized cultivation mode on
tomato plant growth and yield quality in Ningxia region, different ridge and spacing distances (190 (A1),
210 cm (A2)) + different densities (1 800 (B1), 2 200 (B2), and 2 500 plants/667 m? (B3)), single (H1)
and double (H2) row planting + different densities were designed. Cultivation was carried out for two
stubbles (summer and fall stubble in 2019 and early spring stubble in 2020) to study the growth and vyield

quality characteristics of tomato under the two cultivation models. The results showed that the growth,
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yield, quality and quality of tomato were better at 190 cm spacing than those at 210 cm spacing. The yield
and average single fruit weight of tomato were the highest (8 841 kg/667 m” and 171 @), which were 35.3%
and 9. 4% higher than those of the A2B1 treatment, respectively. When the spacing of row was the same, the
soluble sugar content of tomato fruits at low planting densities was significantly higher than that of the high
planting density treatment. Under the condition of 190 cm spacing of rows, the single and double row
cultivation pattern test was carried out, and it was found that in the afternoon time (15:00-17:00) the tomato
plants in the west side of the single row had the highest light transmittance, which was significantly higher than
The light

transmittances of the tomatoes in the east side of the single row in the 1st, 2nd and 3th row were higher than

that in the east side of the single row and in the east and west sides of the double rows.

that of the east side of the double row of the various row by 35.6%, 20.3% and 18.2%, respectively. The
yield of tomato in single and double row planting mode showed the trend of decreasing yield with increasing
density. When the densities were B1, B2 and B3, the yields of single-row planting were higher than that of
double-row planting by 12. 8%, 19.4% and 10. 2%, respectively, and the VC content of tomato in single-row
planting modes was significantly higher than that of double-row planting. In conclusion, the single-row

planting pattern with the spacing of 190 cm and the density of 1 800 plants per 667 m® was suitable for

2024 4F 55 29 %

summer-autumn and early-spring stubble tomatoes in plastic greenhouses in Ningxia.

Keywords tomato; mechanization; cultivation pattern; yield; quality
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A1, A2 represents the distance of ridges was 190 cm, 210 cm, respectively. B1, B2 and B3 represents the densities of 1 800, 2 200 and 2 500

plants per 667 m?, respectively. Within the same bar chart, different letters represent significant differences (P<<0.05) , while the same letters

represent no significant differences (P=>0. 05). The same below.
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Fig.1

Plant height of tomato under different ridge spacing and density conditions at different periods of time
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Fig.2 Stem thickness of tomato under different ridge spacing and density conditions at different periods of time
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Leaf number of tomato under different ridge spacing and density conditions at different periods of time
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Fig.4 Yield and single fruit weight of tomato under different ridge spacing and density conditions
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Table 1 Fruit quality of tomato under different ridge spacing and density conditions

W PR/ wOTEERD/ w(EERD/ wEERE  wTEEER)/ wEHEERC)/
I:i (kg/667m" (mg/g) (mg/g) WERR Lt Y/ % (mg/g) (mg/100g)
idge
g Planting Soluble sugar Total acid Sugar-acid ratio Soluble solids Soluble protein vitamin C
spacin;
pacing density content content content content content
Bl 30.63+=1.54ab 4.7840.45ab  6.45+0.85b 5.40%0.34b 0.5640.03 a 17.484-0.67 a
Al B2 27.13+2.57¢  4.51£0.42bc  6.1340.85b 5.06=+0.23 cd 0.5740.054a 16.35+1.18a
B3 27.77+2.50c  5.11£0.29ab  5.4440.46b 4.86+0.21d 0.5540.07 a 17.40+2.05a
Bl 31.41+£3.91a 3.914+1.02¢  8.27£0.98a 5.83%£0.34a 0.6640.17 a 17.8542.16a
A2 B2 29.18+2.31bc 4.73+£0.32b  6.1440.41b 5.227+0.30bc 0.5340.03 a 18.46+2.01a

B3 28.39+1.11c  5.4440.51a 5.27+0.62b

5.21+0.14 be 0.60£0.12a 17.33+1.15a

T ALHTA2 43 5 3% 281 190 1210 em; B1 B2 A1 B3 43 51 36 75 % & 4 1.800.,2 200 H1 2 500 #k/667m?.  [7) 51 i A [ 7 0 R 22 7 W

FE(P<<0.05) M FRFRR Z R A BEP>0.05 . FERM,

Note: Al, A2 represents the distance of ridges was 190 cm, 210 cm, respectively. B1, B2 and B3 represents the density was 1 800, 2 200 and

2 500 plants/667m?, respectively. Within the same column, different letters represent significant differences (P<C0.05) , while the same

letters represent no significant differences (P=>0.05). The same below.
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Fig.5 Height, stem thickness and leaf number of tomato under different row number and density

2.5 B THERXSEZEXNEMALRBOZME
i3 6 AT LA N A PR e )2 B AR O o A K
-, 3% 2R L FRORE % BE R 1 800 Bk /667 m”, B RUAT
AN [6] ZE 78 2020-06-12 7 jifi AF R B AR B 3 638 W]
U FE T A B AR AR 325 't 58 1Y) A AR A R AR 2 1 0
TR, HERAT & T 8T o B4 PG 00 A 3 i AT AR 2

TG R, B R TSR AR R XA T B AR TG A
UNAE S 2 28 00 54T W 0 (385 O %R 0. 37, L SUAT
DU B AT AR N OBUAT AR O 43 5 e 43.2%6.51.4% .
74.2% . BREEAZBAN A 1.2.3 2B B BAAT AR I
2 Ay T A 2B XWUAT R 35. 6% . 20. 3% .
18.2%.

R2 AEMETERZEFRANSHBEENELE

Table 2 Light transmittance of tomato population on the east and west sides of each ridge under different row number

2B 1 G5 AT

Number of ridges

XA 7

West side of single row West side of double row  West side of single row West side of double row

HATARM BUAT AR

%% 1 2% The 1st ridge 0.37%+0.03 a 0.154+0.01 ¢ 0.2340.03 b 0.15+0.03 ¢
% 278 The 2nd ridge 0.37+0.02 a 0.21+0.0 ba 0.18+0.02 ¢ 0.14+0.02 ¢
%% 3 2% The 3rd ridge 0.34+0.03 a 0.254+0.01b 0.2240.02 ¢ 0.18+0.01 ¢
% 4 7% The 4th ridge 0.31£0.03 a 0.2440.02 b 0.2040.01 ¢ 0.23+0.02b
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Fig.6  Yield and single fruit weight of tomato under the different row number and density conditions
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Table 3 Fruit quality of tomato under the different row number and density conditions

T MAEEE/ wT D/ oy wAEER w(AEE  wl RO/
w s BR 3
% (kg/667m*) (mg/g) (me/e>Total BER L1 e /% 1) /C(mg/g) (mg/100g)
m ota
Row Planting Soluble sugar g & Sugar-acid ratio  Soluble solids Soluble Vitamin C
. acid content .
number density content content protein content content
B1 42.68+1.79b 3.75+£0.10d 11.3540.20ab 5.940.11 bc 0.81+0.03a 22.37%0.19 ¢
H1 B2 43.83+=1.51ab 3.99+0.05b 10.9840.42 bc 6.454+0.05a 0.754+0.06 ab 23.18%0.14 b
B3 42.38+1.92b 3.8640.02c¢ 10.96+0.54 bc 5.8340.36c¢ 0.70£0.05b 24.5740.07 a
B1 43.45+1.96 ab 4.15+0.12a 10.45+0.51¢  6.00%0.09 bec 0.7340.04 ab 17.62+0.10 ¢
H2 B2 45.74+1.38a 3.89+0.09c¢ 11.76+0.39a 6.064+0.05b 0.684+0.02b 17.81+0.10e
B3 36.4340.78 ¢ 3.8340.09cd 9.50£0.24d 5.838£0.07bc 0.6640.06b 18.8240.18d

T HL A H2 2R R AT 0 54T FIXUAT .

Note: H1 and H2 represents the row number was single row .double row, respectively.
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