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Effects of nitrogen application on growth, yield and quality of tomato

with culture in pot

ZHANG Yuxin, FENG Haiping

(Institute of Horticulture, Ningxia Academy of Agriculture and Forestry Science, Yinchuan 750002, Ningxia , China)

Abstract: In order to investigate the effects of nitrogen on growth indices as well as yield quality of tomato, a pot experi-
ment was used to analyse the effects of different nitrogen application rates on growth indexes, quality and yield of tomato
under the substrate of Lycium barbarum branches. In this experiment, five nitrogen level treatments were set up through
wolfberry branch substrate cultivation, namely CK (applying nitrogen 0 g- plant'), N1 (applying nitrogen 2.5 g- plant™),
N2 (applying nitrogen 5.0 g-plant'), N3 (applying nitrogen 7.5 g- plant') and N4 (applying nitrogen 10 g- plant'). CK
without N application was used as a control in a randomised block design, while it was sampled for the determination of
relevant indexes. The results showed that compared with the CK, all the N application treatments increased the plant
height. Under N3 treatment, the yield of tomato reached the maximum at different ear and fruit stages, which increased by
48.47%, 30.00%, 125.66% and 46.41%, respectively, compared with CK. Nitrogen application also significantly increased
total acid, soluble sugar, soluble solids and vitamin C content in tomato, but suppressed lycopene content. However, after
the amount of nitrogen fertilizer reached a certain level, the increase of tomato-related indexes gradually decreased, and
even decreased. Therefore, proper nitrogen application can promote the growth and development of tomato, while exces-
sive nitrogen application will lead to excessive vegetative growth of tomato, inhibit plant reproductive growth and reduce
tomato yield, among which N3 (nitrogen application of 7.5 g-plant™)is the best treatment.
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Table 1 Effects of different nitrogen application rates on
tomato growth index

ASEE K (=7 ) FEAH S I ] Days after colonization/d

Physical A
index Treatment 5 30 60
R CK 75.0042.04b 124.25+3.01b 150.75+2.17 ¢
Plant NI 95.0042.12a 138.75+3.86a 167.75+5.11 ab
height/ 88.50+5.14a 138.0043.08a 154.75+5.57 be
o N3 90.25:0.85a 140.2543.64a 173.0046.18
N4 89.0042.74 2 131.00+4.95 ab 181.75+1.80 a
2 CK 9.25£0.59b  9.98+0.18b  9.36+0.12b
Stem NI 9.88+022ab 10.25:036b 11.1240.52a
diameter/ 9.99+024ab 10.36£021b  11.07+0.17a
" N3 104740242 112040222  11.38£0.29a
N4 9.16+0.18b  9.67+0.10b  11.09+0.39 a
SPAD  CK 549940882 46.05:1.51b  29.68+1.49 d
N1 48.114157b  53.28+145a  34.28+0.27c
N2 5498+1.72a 49.5041.38ab  37.03+0.38 b
N3 51.93£0.90 ab 48.68£1.30b  38.88+0.25 ab
N4 51.5442.67ab 46.48£1.08b  40.68+0.41 a

AR AR BB RSB0 5 A RN - BER R 25 A B2 A7
0.05 KV EE. TH.

Note: Different small letters in the same column with same index
indicate significant difference among different treatment at 0.05 level.

The same below.
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Table 2 Effects of different nitrogen application rates levels on single tomato yield

AN RS 7= 5 Yields at different harvest times/g

o # AR AR PErT HNHR

First spike fruit Second spike fruit Third spike fruit Fourth spike fruit
CK 313.13435.69b 323.50+9.36 cd 194.95+5.28 ¢ 144.90+10.71 b
N1 384.08+32.16 ab 345.00+11.47 ¢ 288.75+16.43 b 142.83+4.58 b
N2 363.98+41.88 ab 371.20+£7.41 b 320.33+8.51 b 153.95+10.52 b
N3 464.90+24.84 a 420.55+6.70 a 439.93+26.66 a 212.15+14.49 a
N4 438.83+21.49 a 304.05+4.98 d 310.10+7.13 b 162.85+2.50 b
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Table 3 Effects of different nitrogen application rates on tomato fruit quality
(HEER O R - - (FEHLLFD
] WO WO WO PR WAL ) w(EMALR
Vitamin C content/ Total acid content/ . Lycopene content/
Treatment N B Soluble sugar content/% Soluble solids content/% B
(mg'100 g (g-kg" (mg'100 g
CK 19.00+0.01 ¢ 5.26+0.00 ¢ 3.43+0.01 ¢ 6.00+0.20 d 17.36+0.92 a
N1 25.00+0.02 a 4.05+0.55d 3.41+0.06 ¢ 6.40+0.20 cd 11.26+0.38 b
N2 21.00+0.00 d 5.3240.55 be 3.47+0.09 ¢ 6.90+0.20 be 11.51+0.07 b
N3 23.00+0.01 ¢ 5.48+0.55b 3.86+0.01 b 7.20+0.20 b 9.51+0.42 be
N4 24.50+0.03 b 6.42+0.55 a 4.63+0.02 a 8.70+0.21 a 8.92+0.70 ¢
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