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Effects of Lateral Depths on Growth, Yield and Quality of Tomato
under Water Deficit Condition
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Abstract; In order to explore the effective way to improve the water use efficiency of tomato in the
sunlight greenhouse, the effects of lateral depths on growth, fruit shape and quality of tomato under
different water deficit were studied through drip irrigation experiment in 2014 and 2015. Results showed
that lateral depth had a significant influence on yield, irrigation amount (p < 0.05), and had no
significant impact on irrigation water use efficiency and quality (p >0.05). The growth rate of tomato
was faster and fruit diameter was bigger when lateral was buried at 20 ¢cm depth. Under moderate and
moderate-mild water deficit, lateral buried at 20 cm depth could significantly decrease the fruit ratio of C
grade (fruit diameter D <6.5 cm) by 29.2% , and increase the fruit ratio of A grade (D=7.5 cm) and
B grade (6.5 cm<D <7.5 cm) by 16.6% and 2.0% , respectively. The changing trend of yield and
irrigation amount of tomato showed a first increase and then decrease trend with the increase of lateral
depth, the value of yield for lateral depth buried at 20 ¢cm was the highest (66.44 t/hm’). Yield and
irrigation water use efficiency of tomato were decreased significantly with the increase of irrigation
threshold (p <0.01), so irrigation amount can be reduced while the yield and water use efficiency of
tomato can be increased by adopting different combinations of lateral depth and irrigation threshold.
Therefore, lateral depth of 20 ¢cm and irrigation threshold of 60% of field capacity would be the most
appropriate treatment combination for tomato cultivation in the sunlight greenhouse in Guanzhong region of
Shaanxi Province. For the observed responses, the information on how the tomato adapted to different
lateral depths under water deficit condition would provide guidance for field production practices as well
as indications of possible mechanisms.
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Fig. 1 Effect of lateral depth on plant height and stem diameter in 2014
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Fig.2 Effect of lateral depth on plant height and stem diameter under water deficit in 2015
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Tab.1 Effects of lateral depth on fruit yield and IWUE of tomato under water deficit

G Ak B FEE/(t-hm2) K ik /mm THEWE K R A%/ (kgem ™)
D15 25.49 1. 86" 165 15.45 1. 69"
2014 4F D20 28.41 1. 24" 165 17.22 +1.29°
D40 22.43 £2.47" 165 13.59 £0.90"
ViR EHHIE 5.55* 5.56"

150D0 43.95 5,571 111.85 +4.58¢ 39.29 +5. 08"
150D10 46.85 +5. 18 117.91 £3. 64¢ 39.73 1. 34"
150D20 47.73 £3.35% 123.36 3. 64¢ 38.69 3. 18"
150D30 46.21 £6. 00 114.27 =7. 92 40. 44 £2.52°
160D0O 47.80 6. 85 193.02 +12.41° 24.76 £2. 69"
160D10 54.34 £2.30"¢ 198.05 +11. 89° 27.44 1. 42"
2015 4 160D20 57.68 £0.57™ 204.42 +7.35° 28.36 1. 43"
160D30 51.12 £2. 22" 191.93 +2.49° 26.64 + 1. 44"
175D0 54.49 +7.93" 255.84 +6.74" 21.30 +3. 68
175D10 58.68 +7. 84" 261.65 +5. 45" 22.43 £2.57
175D20 66. 44 5. 05" 270.59 +9.51° 24.55 £2. 13
175D30 55.88 5. 42" 250.64 +1.48" 22.30 £2. 13

Ny KT R 18. 65" 70.27** 48.03 ™

BHHHE 4.69* 6.80"" 0.95M

|
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Tab.2 Effects of lateral depth on fruit shape of tomato under water deficit
Ay YIS R/ g 22/ mm 4%/ mm A it/
A% B %% C %
D15 150. 08 +8. 08" 57.73 £1.80"  65.85+0.70°  12.77 £0.64"  40.43 £3.87"  46.80 £2.05"
2014 4F D20 156. 80 5. 69° 58.1220.96°  67.12 £0.27°  14.66 =£1.02"  48.09 £2.25°  37.25 +3.50"
D40 146. 85 £8.50" 58.93 +3.83"  65.30 £2.57*  15.91 £2.35*  29.55+3.35°  54.54 +4.58"
i e 4.60 1.09" 0. 18" 0.92™ 2.35" 1.46™
i PR
150D0 129.27 £8.00¢ 55.12 +1.82%  69.25 £2.14" 22,22 £3.05"°  37.04 £6.42"  40.74 +6. 42"
150D10 143.52 9. 32bde 55.88 £3.49°  68.09 £2.55°  16.00 +4.49" 44,00 +5.01™  40.00 +5. 59
150D20 138. 81 +12. 26 54.73 £1.44"  68.62=1.73"  15.38 £5.13°  46.16 £5.59" 38.46 +8.01"
150D30 129. 84 +7.53° 54.57 £2.69*  68.34 £1.90" 20.00 £5.88"  56.00 +4.40*  24.00 £4.00"
160D0 141. 52 = 4. 46" 55.44 £1.22%  71.00 =£1.81"" 21.74 £6.05"  56.52 £3.56"  21.74 £3.64°
160D10 160.95 +7. 45 56.39 £0.73%  71.19 £1.34™ 24,14 £5.61"™ 48.27 +5.56™ 27.59 £7.90"*
2015 % 160D20 157.75 £7. 89" 56.31 £0.60*  71.90 £0.62*  29.63 £6.56* 51.85+9.25"  18.52 +2.80°
160D30 133.77 £19. 63 56.85 £1.65"  71.21 £2.92*" 23,33 £6.56""  46.67 £3.42"™  30.00 3. 49"
175D0 167. 66 £7.13* 56.89 +1.49*  72.25+0.41™ 32,14 £6.29"  42.86 £1.44™  25.00 +6.29°
175D10 153.26 £16.30™"  55.45 £0.21"  71.20 £1. 10"  29.03 6.24™ 45.16 +6.61™  25.81 +2.89"
175D20 150.50 £7.83™ 57,66 £0.21*  73.03 £1.02°  30.30 +2.89"  57.58 £5.77°  12.12 +2.89°
175D30 150. 52 +14.30™ 54,89 +1.04" 71.47 +1.67* 23.33 +5.00*™ 50.00 +6.00""  26.67 +5.00"
FE WEKTR 10.27 " 0.87" 8.20 " 6.98 " 1.20M 8. 40N
s BEER 2. 82 0.08"" 1.50N8 0.53" 161N 0. 66"
®I ERBHEIRR
Tab.3 Tomato quality for each treatment
oy ” - P
) s TEIEES AR CER e wARARY MK
S/ % (mg-(100g) ~')
D15 5.50 £0. 10° 20.61 =1.13* 2.84 £0.23" 0.29 +0.05" 9.79°
2014 4 D20 5.13 0. 06" 20.12 0. 09" 2.52 +0.49" 0.31 £0.01" 8. 13"
D40 5.77 £0.23" 20.96 + 1. 86" 3.85 +0. 68" 0.51 +0.01" 7.55°¢
J5 2553 1T E 13. 65 0.34™ 3.54N 43.33* 37.19*
150D0 7.30 £0.35° 17.25 0. 99" 2.70 £0.26" 0.43 0. 00" 6.25"
150D10 6.95 +0.15" 18.11 +0. 80° 2.99 +£0.17° 0.41 +0.42° 7.32°
150D20 6.63 +0. 55" 16.32 +1. 48" 2.82 +0.26" 0.40 +0. 06" 7.11*
150D30 6.71 0. 61" 18.71 £0.97* 2.85+0. 12" 0.41 +0. 06" 6.93"
160D0O 6.30 0. 61 15.23 0. 54 2.17 0. 07" 0.38 0. 04° 5.71%
160D10 6.33 £0.22 15. 65 =0. 28 1.97 0. 12" 0.36 =0.02° 5.51%
2015 160D20 6.20 0. 02 14.51 =1.53% 1.93 +0.03" 0.36 +0. 02" 5.31%
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