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Effect of N Fertilizer on Growth, Yield,Quality of Tomato and Optimum
Application Rate of N in Greenhouse

SHA Haining,SUN Quan” , LI Jianshe, GUO Xinnian and CHEN Ru

(Agricultural College, Ningxia University, Yinchuan 750021, China)

Abstract: A field experiment was conducted to study the effect of different N fertilizer application rate
on tomato growth, yield and economic benefit in second generation greenhouse. The results showed
that the total salts content was increased with the N application, yet pH was decreased at the same
time. The height,stem diameter and chlorophyll of tomato were increased along with increment of N
application. When more than 600 kg «+ hm ? N was used in the field,the trunk breadth of tomato was
significantly increased and led to overgrowth of leaves. The yield of tomato was increased along with
enhanced N application rate, yet the yield of tomato was decreased if N applied more than 600 kg
hm™?.

total acidity. Changed ratio of sugar/acidity improves the quality of tomato. The reasonable applica-

N application promotes the increase of soluble sugar, Vc,and NO;  -N content, but reduce the

tion rate of N is 646 kg « hm ?. The optimum application rate of N is 604 kg «+ hm™?,
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Table 1 Soil physical and chemical properties before and after fertilization

g7 2ih A LT Tl it R AR
Treatment pH /(g kg ) /(gfkg D /(mgf kg ~1) /(mgf kg ~1) /(mg * kg D]
Total salt Organic matter Available N Available P Available K
CK 8.9140.01 a 0.5940.01 a 10.90£1.73 a 25.9041.98 b 4.91£0.49 b 127.50£3.54 b
MNPy K, 8.9240.01 a 0.914+0.49 a 22.274+1.64a 57.23435.89 b 22.04£0.49 ab 333.754213.90 ab
MN300 P30 Kiso 8.71+£0.02 ¢ 1.0040.08 a 23.89+1.16a 105.88418.56 a 40.44£1.74a 398.75+83.09 a
MNio0 P300 Kiso 8.8440.02 b 1.0620.59 a 21.5041.22 a 67.90£49.50 ab 27.47£18. 88 ab 293.134168.82 ab
MNyoo P30 Kyso 8.624+0.01d 1.11+£0.28 a 21.464+1.94a 52.684+24.50 b 35.77423.52a 352.50£159.10 a
MNii200 P300 Kuso 8.3610.03 ¢ 1.384+0.44 a 18.9943.32 a 54.43+£8.66 b 34.81+4.80a 311.88+87.50 ab

IE:N.P.K FHR4 NP, Os (Ko O fYiti FI 4

Note:N,P,K base angle data in Table 1 indicated use amount of N,P,0O; and K, O, respectively.
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Table 2 Effects of N application rate on growth index of tomato

e JIST] Vs = T TR
(‘odJe /Ckg + hm ™) /cm /mm /cm Chlorophyll
} Treatment Height Diameter of stem Width of bough SPAD
Y (B 13 d JE)
1 MN, P K, 21.70+£1.82 ¢ 4.74+0.08 a 22.8343.33 d 43.804+1.75 b
2 MN300 P00 Kuso 24.67+1.53 b 4,374+0.33 a 27.0041.00 cd 43.40+1.61 b
3 MNs00 P00 Kaso 20.93+1.50 ¢ 4.514£0.27 a 33.3347.02 be 50.5044.90 a
4 MNyg0 P300 Kiso 24.33+£1.53 b 4.6640.48 a 35.3341.15 ab 53.00%2.36 a
5 MleaoPsnnKr]s(» 27.83i1.26 a 4.52i’0.16 a 41.00i5.29 a 54.13i4.22 a
M (B 25 d M)
1 MN, P, K, 48.67+5.13 d 7.294+ 0.47 b 51.334+ 11.02 ¢ 54.10+2.45 a
2 MN300 P00 Kuso 61.33+1.15 ¢ 6.914+0.68 b 60.3344. 04 be 53.87+5.52 a
3 MNisoo P3oo Kiso 72.00£1.73 b 8.95+0.55 a 73.3345.51 ab 56.03+4.09 a
4 MNygo Psoo Kiso 70.33+5.51b 9.10+0.91 a 71.3345.86 ab 58.67+5.82 a
5 MN1200 P3o0 Kyso 81.67+0.58 a 8.61+0.36 a 75.33410.69 a 55.1042.30 a
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Fig. 1  Effect of N application rate on yield of tomato
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Table 3 Effect of N application rate on quality index of tomato

P TR s - Ve T WER
Code /(kg + hm~?) {/(g-kg D) ,/(g'kg‘]) Sugar/acid /(mg + kg ") /(mg-ikg )
Treatment Soluble sugar Total acid Vitamin C NO; ~-N
1 MN, Py K, 15.924+0.41 ¢ 5.18+0.11 a 3.0840.02 ¢ 16.84+1.25 ¢ 6.2740.98 d
2 MN300 P3oo Kiso 22.12+0.78 a 5.1040.00 a 4.344+0.16 b 42,97+1.88 a 21.59 0.98 be
3 MNs00 P00 Kuso 16.1940. 16 ¢ 5.18£0.11 a 3.1340.10 ¢ 19.49+2.50 ¢ 25.7742.96 ab
4 MNygo P30 Kuso 17.154+0.33 b 3.89+0.02 b 4,42+0.11 b 45.1941.25 a 29.9540.98 a
) MNi1200 Psoo Kuso 21.724+0.74 a 4.1340.11 b 5.2740.04 a 25.25+1.88 b 19.5043.94 ¢
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Table 4 Effect of N application rate on economic benefit of tomato
it SR Yy R JIE A} R A FE By € P
/(kg + hm~?) /(t s hm™?) /(JG « hm—?%) /(JG « hm™?%) /(J6 *« hm~ %) Ratio of output
Amount applied N Average yield Fertilizer cost Output value Economic effect and invest
0 63.135 14175 126270 112095 8.91
300 73.140 15345 146280 130935 9.53
600 73.560 16515 147120 130605 8.91
900 73.710 17685 147420 129735 8. 34
1200 66.970 18855 133940 115085 7.10
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Table 5  Analysis of variance for tomato yield

under different N application rate

5 EL sk 5 o T F{d p1H
25K T Sum of FH Mean F- P
Source - DF ¥
squares square  value value
1] )] Regression  88.13 2.00 44. 07 20. 26 0.047
o 4s Error 4. 35 2.00 2.17
AR5 Total 92. 48 4. 00 23.12
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