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Effects of ammonium and nitrate ratio on growth, yield, quality and

nitrogen uptake of cherry tomato

MA Chao, LI Xue, MA Ruijie, E Yulian, ZOU Xiangdong, ZHENG Jiliang

(Xinjiang Xinlianxin Energy Chemical Co., Ltd., Changji 832200, Xinjiang, China)

Abstract: To investigate the effects of ammonium and nitrate ratio on the growth, yield, quality and nitrogen absorption
of cherry tomato, this experiment adopted the planting method of seedling cultivation and transplanting in the greenhouse,
and the ratio of NH,'-N and NO;-N was set as 100:0(CK), 75:25(T1), 50:50(T2), 25:75(T3), 0:100(T4), and the
plant height, stem diameter, leaf area, SPAD value, plant biomass, fruit nitrogen uptake, yield and fruit quality of cherry
tomato at different growth stages were measured. The results showed that all of the fruit longitudinal diameter, fruit shape
index, single fruit mass and fruit hardness presented a trend of first increasing and then decreasing with the increase of
NO;-N ratio. In terms of fruit flavor quality, T3 treatment was conducive to improve soluble solids, soluble sugars and
organic acids content, and sugar-acid ratio in fruits, increasing by 20.75%, 33.10%, 34.29% and 28.88%, respectively,
when compared with total ammonium treatment. All the plant height, leaf area and SPAD value of cherry tomatoes firstly
increased and then decreased with the increase of NO; -N ratio. Except for the T3 treatment during fruit setting, which
was slightly lower than T2 treatment, the peak value of other stages appeared in T3 treatment. With the increase of
NOs -N ratio, the cumulative nitrogen uptake of plants increased at first and then decreased, and reached a maximum val-
ue of 113.33 kg - hm™ in T3 treatment. With the increase of NO; -N ratio, the yield of cherry tomato showed a trend of
first increasing and then decreasing. Compared with CK, T3 treatment increased the yield by 17.90%, and the cumulative

nitrogen utilization rate and nitrogen partial productivity are 226.66% and 126.66 kg kg, respectively. According to vari-
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ous indexes, when the ratio of NH,'-N and NO;-N is 25:75, it can significantly promote the growth and development of

cherry tomatoes, increase fruit yield and improve fruit quality.

Key words: Cherry tomato; Nitrogen form; Growth and development; Yield; Quality
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Table 1 Fertilizer application amount under different

treatments (kg-hm™)

i BT H €4
Fertilizer Topdressing frequency

1 2 3 4 5 6 7 8
E0i 30 30 30 25 25 25 15 15
N-fertilizer
AL 10 10 20 20 20 20 10 10
P-fertilizer
I 15 15 15 15 45 45 45 45
K-fertilizer
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Table 2 Effects of nitrogen form ratio on appearance quality of cherry tomato

b} Iz Ktz B S 74 HUR TR SRS hg

Treatment Fruit length/mm Fruit diameter/mm Fruit shape index Fruit weight/g Fruit firmness/(kg-cm™)
CK 29.95+0.43 ¢ 28.80+0.81 b 1.04+0.02 b 17.18+0.96 ¢ 2.14+0.08 b

Tl 31.10+1.23 ¢ 29.07+0.59 b 1.07+0.05 ab 18.80+1.37 be 2.2740.14 b

T2 34.14+0.46 be 29.18+0.68 b 1.17+0.07 ab 19.54+1.28 b 2.40+0.19 ab

T3 39.20+1.45a 30.54+0.61 b 1.214£0.07 a 22.02+0.81 a 2.74+0.05 a

T4 34.82+1.90 ab 32.40+£1.22a 1.20£0.16 a 18.94+1.32 be 2.58+0.04 ab

T ANFEVNG PRI A F AL BLR 22 54 0.05 K2R E . .

Note: Different lowercase letters indicate that the difference between different treatments is significant at the p<0.05 level. The same below.
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Table 3 Effects of nitrogen form ratio on fruit flavor and quality of cherry tomato
Lb3 wCAT PR 1) w(4EEZ ©) wCAVETERED wCHEHLER PEER EL
Treatment  Soluble solid content/%  Vitamin C content/(mg- 100 g') Soluble sugar content/(g-kg") Organic acid content/% sugar acid ratio
CK 6.36+0.46 ¢ 23.37+2.31 ¢ 46.23+£2.42 ¢ 0.35+0.01 b 7.34+0.85 d
Tl 6.54+0.36 b 25.13+2.84 ¢ 49.31£2.90 be 0.40+0.01 b 7.67+0.76 ¢
T2 7.20+0.31 ab 28.54+1.69 b 53.49+3.80 b 0.42+0.02 a 8.30+0.20 be
T3 7.68+0.69 a 32.79+2.72 ab 61.53+2.01 a 0.47+0.02 a 9.46+0.95 a
T4 7.144+0.70 ab 33.30+1.58 a 52.8442.57b 0.43+0.01 a 8.66+0.73 b
300
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Table 4 Effects of nitrogen form ratio on the biomass of cherry tomato organs at red ripening stage

Eizp b R E - 2

Index Treatment Root Stem Leaf Fruit

Ay CK 1.43+0.14 ¢ 27.83£191 ¢ 46.90£3.91 ¢ 50.20+2.08 d

Biomass/(g- Plant") Tl 1.95+0.08 b 29.42+1.82 ¢ 53.8442.82 b 50.85+2.02 d
T2 2.04+0.18 b 37.55+1.50 b 72.4140.58 a 71.1543.25 ¢
T3 2.71£0.10 a 48.13£1.08 a 72.02+1.62 a 94.10+6.46 a
T4 2.57+0.07 a 45.47+1.54 ab 71.73%1.74 a 81.86+2.30 b

w(ED CK 24.6740.26 a 19.08+0.19 ¢ 22.1840.32 b 21.2240.13 a

Nitrogen content/(g-kg") Tl 23.49+0.09 b 19.26+0.34 ¢ 23.13+0.25 ab 21.04+0.21 a
T2 23.3440.18 b 21.20+0.18 b 23.88+0.05 ab 19.47+0.30 b
T3 21.99+0.13 ¢ 22.04+0.04 a 25.4740.47 a 18.78+0.34 ¢
T4 22.47+0.30 be 22.58+0.20 a 23.58+0.99 ab 18.7240.12 ¢
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Table 5 Effects of nitrogen form ratio on yield and
nitrogen absorption of cherry tomato

JosLi FeE HEEMFAHE  FERAER T
Treatment  Yield/(t-hm™) NUE/% NEP/(kg-kg")
CK 44.30+3.45b 128.24+3.88 ¢ 28.24+3.69 ¢
Tl 46.77£3.09 b 140.53+£3.04 d 40.40+3.34 d
T2 48.76+4.60 ab 189.99+4.97 ¢ 89.98+5.50 ¢
T3 52.23+4.52 a 226.66+3.39 a 126.66+4.69 a
T4 48.96+4.31 ab 206.80+4.90 b 106.80+6.41 b
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