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Effects of Bag Cultivation Mode on Growth and Photosynthetic Traits of Facility Tomatoes
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Abstract

With tomato cultivar Yanfen 207 as the test materials and soil cultivation as the control, we researched the effects of matrix bag mode on tomato

[ Objective ] To research the effects of bag cultivation mode on the growth and photosynthetic traits of facility tomatoes. [ Method ]

photosynthetic characteristics. [ Result] Under the bag cultivation mode, the photosynthetic rate was significantly higher than the soil cultiva-
tion. The mature stage of tomato was advanced, the yield in early stage enhanced by 45.7% and the quality was improved significantly. Under
the bag cultivation mode, the plant height, stem width and leaf number of tomato were all lower than those of soil cultivation. [ Conclusion ]

This research provided theoretical guidance and technical support for tomato production in severely damaged soils and saline-alkali land.
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Table 1 Comparison of substrate nutrient content in soil and bag cultivation modes

A i T T e
Treatment code Organic matter Rapidly available nitrogen Rapidly available phosphorus Rapidly available potassium pH
gkg mg/kg (P) [/ mg/kg (K) // mg/kg
CK 24.8 59 333.9 337 6.1
T 293.1 459 112.1 3 007 5.8
2 HBRESN AT AR [ 2T 5 3 22 5 5 1 A ki R 28007 1, BR T A6
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Table 2 Effects of different treatments on tomato growth

Jre PN bdinEE] s e Fis Vil R4
Serial No. Number of days Detection date Treatment code Plant height // cm Stem width //cm Leaf number// cm
1 15 05-15 CK 34.18 aA 9.06 aA 9.33 aA
2 15 05-15 T 34.34 aA 8.79 aA 7.00 bA
3 30 05 -30 CK 75.29 aA 11.36 aA 14.67 aA
4 30 05 -30 T 79.57 aA 10.09 aA 13.33 aA
5 45 06 - 14 CK 139.02 aA 14.98 aA 18.67 aA
6 45 06 -14 T 117.74 bA 13.43 aA 18.33 aA
7 60 06 -29 CK 165.63 aA 15.10 aA 19.00 aA
8 60 06 -29 T 150.25 bA 13.27 aA 19.67 aA

B R A Duncan’ s B M 2555341 ; WFIAR/ING FRER/R 26 776 0. 05 P 1.3 RIS RS FRER /R 26 5776 0. 01 TR R 25
Note: Data were analyzed by Duncan’s new multiple range method. Different lowercases in the same column indicated significant differences at 0. 05 level ; dif-
ferent capital letters in the same column indicated extremely significant differences at 0.01 level
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Table 3 Effects of different treatments on the photosynthetic characters of tomato

W e e AL Wil CO, % R
Detection stage Treatment code Photosynthetic rate Stomatal conductance Intercellular CO, concentration  Transpiration rate
A S Setting stage CK 31.30 bA 0.69 bB 251.86 aA 10.56 aA

T 35.20 aA 0.82 aA 251.52 aA 10.45 aA
JEHH Full bearing stage CK 27.09 bA 0.65 aA 266.50 aA 10.04 aA

I 32.10 aA 0.77 aA 254.50 aA 10.37 aA

T ISR NG F IR 22 718 0. 05 KPR35 AP RIS FRER /R 22 5775 0. 01 /KSPH  2
Note ; Different lowercases in the same column indicated significant differences at 0.05 level; different capital letters in the same column indicated extremely
significant differences at 0.01 level
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Table 4 Effects of different treatments on the yield of tomato

bz LS S 3 AN B i VNES Y 5V By

Treatm ;7: od Yield per fruit Early yield per Early yield Early yield increase  Total yield per Total yield Yield increase
catment code 5 plot /kg ke/hm’ % plot //kg kg/hm” %

CK 148.59 aA 17.92 bA 22 979.4 bA 70.29 aA 90 160.50 aA

T 140.56 aA 26.11 aA 33491.1 aA 45.7% 56.35 bA 72 279.75 bB -19.8%
T RIS RNG FREFROR 2 578 0. 05 K-35 AP AR S REFROR 22575 0. 01 KAl i 3

Note : Different lowercases in the same column indicated significant differences at 0.05 level ;different capital letters in the same column indicated extremely
significant differences at 0.01 level
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Table 5 Effects of different treatments on the fruit quality of tomato

VSRS {3053 VAR TR fi#E C
Treatment Hardness Soluble solid Titratable acid ~ Vitamin C
code kg/ cm’ % % mg/kg
CK 2.7 aA 4.3 aA 0.18 aA 108 bB
T 2.7 aA 3.6 aA 0.16 aA 133 aA

7 : PR RNG FE R 22 548 0. 05 /K &35 ; [MFAR R KR 5 i
FIRFEEFAE 0. 01 KR B
Note : Different lowercases in the same column indicated significant differ-
ences at 0.05 level;different capital letters in the same column indi-
cated extremely significant differences at 0.01 level
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Table 6 Comparison of eigenvalue, contribution rate and accumulative

contribution rate of principal components

TR
sy » sk SR
M FFIE(E oo Accumulative
Principal . Contribution -
. Eigenvalue rate // % contribution
componen rate // %
2.633 798 65.8450 65.8450
2 0.952 786 23.8197 89.664 7
3 0.413 415 10.335 3 100
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Table 7 Comprehensive evaluation of tomato quality between bag cul-

tivation and the control
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Treatment code F
CK -0.3547 1.001 6 0.005 026
T 1.640 2 0.778 2 1.265 355
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