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Exploration on east-west ridge cultivation mode of tomato in solar green-

house in Guanzhong area
SUN Liping, GAO Minli, YAN Baohua, YANG Min

(Weinan Institute of Agricultural Sciences, Weinan 714000, Shaanxi, China)

Abstract: In order to explore the suitable mechanized cultivation mode of tomato in solar greenhouse in Guanzhong area
of Shaanxi province, the 95-type solar greenhouse widely used in this area was taken as the research scene, and the effects
of different plant ridge spacing configuration on canopy light transmittance, tomato growth, yield and quality were ana-
lyzed. The results showed that compared with the traditional north-south row ridge, although the east-west ridge cultiva-
tion aggravated the light difference between the plants on the same ridge, it was beneficial for the south row plants to ob-
tain better light, promote the single fruit mass, fruit number and yield per plant of the south row plants, and then form a
higher total yield. The best cultivation mode of east-west ridge was: 1.7 m center ridge spacing and 32 c¢m plant spacing.
Under this condition, the single fruit mass and commodity rate of tomato were the largest, and the commodity fruit yield
was 19.2% higher than that of the traditional north-south ridge. In addition, the study also found that different plant ridge
spacing had no significant effect on fruit quality, but had significant effect on light distribution. Increasing the plant spac-
ing helped to increase the light transmittance of the upper and middle north plants in the canopy, while increasing the
ridge spacing effectively improved the light conditions at the bottom of the canopy. The research results provide a refer-
ence for the suitable mechanized cultivation mode of tomato in solar greenhouse in this area.
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Br ok, oAb B A AL BRI SR 1 BT ARG, 2B R T
80 cm, ZETH % 60 cm, ZE1F 20 cm.

F1 A

Table 1 Experimental treatments

b3 ZE i) T 2B PhiH TR e % i YEMVIE B8
Treatment Direction Central ridge distance/m  Plant spacing/cm Row spacing/cm  Plant density/(plant-667 m*)  Road width/cm
1.7m 7RVt East-west 1.7 32 40 2500 90

1.9m 7574 East-west 1.9 29 40 2500 110

2.1m ZR 74 East-west 2.1 25 40 2500 130

CK #5t South-north 1.5 35 40 2500 70

oS HEL it P 5 S 2 3% 5 md, TG A it P AR kR
TEEAE 60 kg IR EER HH 150 kg, FEAREE 7 FEAE
0, TR KR — ARG — 8 B, X2 R ARG
=B LT R ERE .
1.3 NEEFRRGE

4 PR AR 22 3 A ARRPE R 10 #k, EAT F
TEA TR 7= B P8 br A T FE b 0 a2 5 45 SR
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5 cm [T F - (LD I 58 (Lw) , TR & 5 5
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Note: NN, NS, MN, MS, SN, SS represent north and south of the ridge in the northern part, middle part and southern part of the greenhouse un-

der the east-west range planting pattern, respectively; NE, NW, ME, MW, SE, SW represent east and west of the ridge in the northern part, middle

part and southern part of the greenhouse under the south-north range planting pattern, respectively. The same as table 2.
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Schematic diagram of different treatment planting patterns and light transmittance measurement position
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Table 2 The light transmittance of the canopy of different treatment planting patterns

st J b EE A it J T EE A sk J R EE A
& The light transmittance The light transmittance Light transmittance of
Position of the upper canopy/% of the middle canopy/% the bottom canopy/%

1.7m 19m 2.1m CK 1.7m I9m 2.Im CK 1.7m I9m 2.1m CK
SS/SE 7145 7077 72779 62.00 4072 40.54 39.29 25.80 18.69  21.14  26.61 16.40
SN/SW 5235 5542 52.80 75.15 25.67 2224 18.51 37.14 13.50 11.67  12.40 18.89
MS/ME 66.14  60.10  66.45 50.00 34.17  30.77 3272 2238 18.81 19.78  22.48 15.14
MN/MW 4755 4485  41.04 70.43 2336  18.64 16.40 32.49 9.62 9.61 1293 18.92
NS/NE 64.69 6872  65.05 49.84 30.10 3225 27.94 19.67 14.18 1830 16.22 12.59
NN/NW 4356  36.77  37.58 65.06 20.36  20.07 14.09 27.62 7.38 8.99 9.90 16.22
P15 Average 57.62  56.10 5595 62.08 29.06  27.42 2483 27.52 13.70 1492  16.76 16.36
£ 5% Variation rate/% 4136 49.54  60.26 30.87 50.94 6932 103.35 43.18 75.35  96.80  84.09 23.01
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Table 3 Effects of different ridge cultivation patterns on growth indexes of tomato

AbPE Treatment ¥k Plant height/cm 254 Stem diameter/mm I /4§ Leaf number/cm’ IH-TH Y Leaf area/cm’
1.7m F1T South of the ridge ~ 127.00+8.80 ab 10.06+1.09 a 23.40+1.34 a 393.42480.07 a

1647 North of the ridge ~ 124.00+6.20 ab 8.88+0.89 a 21.80+0.84 a 350.94:+64.26 a
1.9m F1T South of the ridge ~ 124.40+8.79 ab 9.75+0.45 a 21.20+0.45 a 389.83+70.42 a

1647 North of the ridge ~ 125.60+3.65 ab 9.25+0.88 a 20.40+1.52 a 366.10+16.67 a
2.1m 1T South of the ridge ~ 128.60+6.19 a 9.15+0.31 a 21.80+0.84 a 449.90+24.16 a

J647 North of the ridge ~ 124.60+13.01 ab 9.38+0.68 a 21.20+1.48 a 389.85+73.29 a
K ZR4T East of the ridge 121.40+2.07 ab 9.15+0.31 a 21.40+1.52 a 393.73427.99 a

PEAT West of the ridge 118.40+6.50 b 9.37+0.68 a 21.00+1.22 a 401.44+43.53 a

W RSN FVING RO AR BRI 7E 0.05 K-F 25 2. T

Note: Different lowercase letters in the same column indicate significant difference between treatments at 0.05 level. The same below.
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17 B A PR R AT A AR OR P AR 25 2 5, 2.1 m Ak
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Fig. 2 Effects of different ridge cultivation methods on yield distribution of tomato
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Table 4 Effects of different ridge cultivation methods on total yield and yield components of tomato

F R RREREL BT R RATTE AN R RE R E B CK
Jose . . . . . . .
Treatment Single Fruit number  Single plant Single row Plot yield/ Commodity Commodity More than
reatmen
fruit mass/g of single plant yield/kg yield/kg kg fruit rate/% fruit yield’kg CK+/%
1.7m  FEAT 92.70+4.98 a  27.20+2.17a  2.43+0.12a 53.01+1.09a 479.31+6.21a 94.93 455.01 19.2
South of the ridge
e 83.03+6.32 ab 23.80+1.64ab 1.98+0.11 bc 42.86+2.28 ¢
North of the ridge
1.9m FAT 87.01+5.44 ab 26.20+1.64 ab 2.29+0.19a 52.79£2.92a 449.45+14.28 ab 93.93 422.19 10.6
South of the ridge
ety 81.74+3.45b  23.60+1.95b  1.93+0.15¢ 46.55+3.13 be
North of the ridge
2.lm  MAT 84.04+5.67 ab 26.40+2.07 ab  2.21+0.18 ab 55.30£2.77a  423.03£16.33 bc 92.47 391.15 2.5
South of the ridge
Jesr 78.60+4.23b  23.80+1.64 ab 1.88+0.16 ¢ 50.46+1.99 ab
North of the ridge
CK RiT 83.78+5.77 ab 24.00+1.58 ab  2.00+0.16 bc 401.08+15.46 ¢ 95.15 381.63
East of the ridge
PuAT 87.74£6.70 ab 23.60+1.52b  2.03+0.16 be
West of the ridge

1.9 m AbH AR AL SAT IR SR A T BB AT P AN X B I N
Note: The relevant data of the northernmost single row processed at 1.9 m is only taken into account when calculating the single-row yield and

the plot yield.
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Table 5 Effects of different ridge cultivation methods on
tomato quality

w(Al i wCENERD ..
, . W LG
iy R Organic Sugar acid
Treatment Soluble solids acid rat;go
content/% content/%

1.7m FE{T 7.30+0.92a  0.72+0.15a 10.32+1.43a
South of the ridge
deir 6.89£034a  0.66+0.12a 10.55+1.52a
North of the ridge

1.9m FAT 7.52+0.66a  0.76+0.04a  9.91+0.95a
South of the ridge
ety 7.59£0.48a  0.95+031a  8.66+2.48a
North of the ridge

2.1m FEAT 7.99£0.06a  0.68+0.15a 12.2842.96a
South of the ridge
ety 7440732  0.86x0.06a  8.67+0.79 a
North of the ridge

CK AT 7.30£0.61a  0.76£0.17a  9.85£1.79a
East of the ridge
[y 7.77£0.28a  0.75+0.10a 10.44+1.05a
West of the ridge
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