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Effect of phosphorus fertilizer and shoot pruning on growth, yield and fruit
quality of tomato (Solanum lycopersicum)
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Tomato (Solanum lycopersicum L.) is a popular and
important crop that is ranked as second largest vegetable after
potato in terms of production and consumption worldwide
(FAO 2016). Tomatoes provide a wide variety of nutrients
and many health-related benefits to the body on account of
its richness in vitamins, and other phytonutrients (Ayandiji
etal.2011). Inorganic fertilizer application like phosphorus
has the quickest and easiest way of increasing tomato
yield (Musa et al. 2021). Studies buttressing the role of
phosphorus in enhancing growth, development and yield
of tomato have been variously reported (Ahn et al. 2005,
Adebooye et al. 2006). Selective removal of plant parts
via pruning are known to enhance yield and fruit quality
in tomato (Falodun and Ogedengbe 2019). However, there
is dearth of knowledge on how the combination of pruning
and fertilization affect bio-productivity and fruit quality
of tomato. It is this gap in knowledge the present study
attempts to fill. The study aims to fill the gap in knowledge
and explore how the combination of pruning and fertilization
influences the yield and quality of tomatoes. By examining
the impact of different pruning and fertilization treatments
on various aspects of tomato growth and development, the
study can provide valuable insights into the most effective
ways to improve tomato bio-productivity and fruit quality.
Ultimately, this research can assist farmers and growers
to optimize their tomato production and to achieve higher
yields and improved quality fruits.

Sample collection and description of soil: The
Tomato-82-B seeds were obtained from Premier Brand
Seeds Nigeria Limited, while the local seeds were obtained
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from Ministry of Agriculture Ilorin, Nigeria. The analyzed
soil used was Sandy loam with pH of 7.25. The organic
carbon and organic matter had a respective value of 4.68
and 8.05%. The soil was rich in Nitrogen (72.49 mg/kg)
and Calcium (3.22 mg/kg). Potassium (0.93 mg/kg) and
phosphorus (0.43 mg/kg) contents of the soil were low.

Nursery and transplanting: The seeds were sown
in beds before seedlings were transplanted three weeks
after planting into polythene bags filled with 6 kg of soil.
Watering was done at 2-days interval. Manual weeding was
carried out at regular interval for crop maintenance. Pruning
was done two weeks after transplanting. Phosphorus was
applied by mixing each of the rates to 24 kg of sieved
soil and same distributed into four polythene bags before
transplanting.

Experimental layout and treatment details: The
experimental layout was a complete randomized design
with four replications during June and September, 2021 in a
garden situated at (8°30' N; 5° 00" E) Ilorin, Nigeria. There
were thirteen treatments, viz. T, control; T,, 15 kg P/ha
+ two-stem pruning; T, 30 kg P/ha + two-stem pruning;
T,, 45 kg P/ha + two-stem pruning; T, 60 kg P/ha + two-
stem pruning; T, 15 kg P/ha + three-stem pruning; T, 30
kg P/ha + three-stem pruning; T, 45 kg P/ha + three-stem
pruning; Ty, 60 kg P/ha + three-stem pruning; T,,, 15 kg
P/ha + four-stem pruning; T,,, 30 kg P/ha + four-stem
pruning; T,,, 45 kg P/ha + four-stem pruning and T, 60
kg P/ha + four-stem pruning.

Data collection: Growth parameters such as plant
height were recorded at 12 WAT. Fruits were harvested at
red-ripe stage between 9 and 15 WAT. Tomato fruits were
analyzed for proximate composition following the procedure
of Analytical Official Association of Chemist (AOAC 2000).
The anti-oxidants such as Vitamin C were determined
spectrophotometrically as described Barros ef al. (2010).
Phosphorus was determined colorimetrically with Jenway
6100 spectrophotometer using phosphovanado-molybdate
method with KH,PO, as the standard.
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Data analysis: Data were subjected to One Way
Analysis of Variance. Means were separated using Duncan
Multiple Range Test (Duncan 1955) using Statistical Package
for Social Science (SPSS).

Effect on growth and yield: In both varieties,
different combination of phosphorus fertilizer and pruning
significantly influenced all the growth attributes and fruit
yield (Table 1). In local variety, the growth attributes were
significantly enhanced under 30 kg P/ha + two-stem pruning
(T,). Tomato plants receiving 60 kg P/ha + four-stem pruning
(T,3) showed the least values in all the growth attributes.
The results of the growth attributes in Tomato 82-B followed
similar trends as recorded. Varietal difference indicated
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that local variety had higher growth attributes than Tomato
82-B. A closer look at the results revealed that aside from
T,, and T,; where highest number of pruning were carried
out, all other treatments at low or moderate combinations,
especially at 30 kg P/ha + two-stem pruning, had marked
influence on tomato growth and development than those
tomato receiving zero phosphorus fertilizer and pruning
(control). This result conforms to the findings of Falodun and
Ogedegbe (2019) and Xu et al. (2020) who have variously
reported that pruning directly stimulates the formation of
leaves and other vegetative growth characters in tomato
plants. Higo et al. (2020) had also observed that in tomato
plants, phosphorus fertilizer input (low and high) without

Table 1  Effect of combination of phosphorus fertilizer and shoot pruning on growth and yield of two tomato varieties
Variety Treatment Plant height Number of Leafarea  Above ground Fruits/  Fruit weight/ Fruit yield/ha

(cm) leaves (cm?) dry weight (g) plant plant (kg/ha)

T, 68.05+9.2% 37712+ 4769.76 + 15.62 +£14.5% 850+ 206.92 + 642.12 +
11.7¢d 156.8¢de 2210 50.93ab 167.282b

T, 70.57 £3.1% 55325+  11263.96+ 17.25+16.6®°  12.00 + 302.05 + 911.47 +
4 4be 83.6° 3.34b 74.528b 225.593b

T, 80.07 £5.4% 736.00+7.7* 18108.84 +  19.87 + 182 11.25 + 274.75 + 832.45 +
125.12 2.13b 83.12% 251.88

T, 57.12+£53> 37875+ 4817.08 £  14.32 + 6.8 5.50 + 114.80 + 347.82 +
82.8¢d 1053.7¢de 1.320 45.41b 137.61°

T, 7555+ 9.1 551.00 + 349498 + 1757 +16.5% 675+ 150.05 + 454.62 +
23.7b¢ 142.7d 0.62° 22.15% 67.14%b

T, 64.70 + 9.5 42675+ 288139+  15.02+9.8®°  8.00+ 161.00 = 487.80 +
45 5bed 308.7¢ 3.48b 70.022b 212.182

Local T, 72.52 + 585.25 + 4861.18 = 18.17+17.68> 1125+ 328.87 + 665.25 +
6.134ab 7.122°b 86.3¢de 4,620 231.322b 316.302b

Tq 66.42 £ 8.5% 47275+ 551467+  15.62+84% 825+ 26537 + 804.07 +
89.4be 1025.2¢de 1.79® 50.92ab 154.293b

T, 68.20 + 0.9 506.50 + 584725+ 17.05+14.9% 925+ 281.42 + 852.72 =
51.8b¢ 659.6¢%4¢ 1.75% 62.67% 189.902b

Ty, 69.35+2.1% 42725+  5299.72+  15.07+9.1°>  10.50 + 204.02 + 618.22 +
77.2bcd 1011.4¢de 3.22b 28.55% 86.502b

T, 68.92 + 5.48b 483,00 + 11024.65+ 1570 £ 9.23 8.75 + 392.25 + 1188.52 +
86.2bc 2033.8b 3.110 215.312 652.402b

T, 66.35 +2.3% 533,00 + 734150+ 16.85+13.23% 1225+ 492.42 + 1492.07 +
63.24 864.5¢ 6.002 101.982 700.902

T, 60.92 + 6.6 267.50 + 3806.03 + 1032 +4.73¢ 5.50 + 153.20 + 464.20 +
42.94 619.7d 1.50b 56.762b 172.002b
Mean 68.3 484.4 6848.5 16.0 9.05 255.93 750.87
P-value 0.04 <0.001 <0.001 0.012 0.028 0.0427 0.0465
T, 53.00 +2.4%  160.50 + 6.2°  2669.88 + 9.37 £ 0.6 2.00 + 72.15 + 218.62 +
111.54 0.40° 37.18b 112.68°

T, 62.50 + 632 200.75 + 3929.98 + 8.55 + 0.62b 1.75 + 99.92 + 302.80 +
41.2b 803.3bed 1.03b 58.850 178.35P

T, 60.02 +5.12 37275+ 875532 + 9.17 £ 0.52 6.50 + 45225 + 1370.30 +
83.72 1958.32 2.322 225.732 683.982

T, 5345+ 429 26325+ 5925.81 + 7.07 + 0.5%0 325+ 179.70 = 544.62 +
54.4%0 1219.9° 1.972b 106.36° 322.33

Contd.
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Table 1 (Concluded)

Variety Treatment Plant height Number of Leafarea  Above ground Fruits/  Fruit weight/ Fruit yield/ha

(cm) leaves (cmz) dry weight (g) plant plant (kg/ha)

T, 5347 +23% 24575+ 5730.60 + 8.52 + (.33 4.00 + 153.95 + 466.47 +
10.8° 226.5% 1.773® 61.85° 187.413b

T, 5242 +5.6%  192.75+ 4388.10 + 8.35+0.12b 2.00 + 84.07 + 25472 +
40.1b 908.5bcd 1.220 48.55b 147.11b

Tomato 82-B T, 5335+ 0.78  265.25+ 6052.29 + 9.27 + 0.32 325+ 24437 + 743.42 +
13.9%0 313.9b 0.472 51.632 157.012b

Tq 5525+3.18  261.75+ 5980.92 + 8.60 =+ 0.6 425+ 313.75 + 950.67 +
3.4 76.2° 0.75% 79.962 242.243b

T, 49.75£2.4*  201.00 + 316134+  7.80 + 0.8 3.00 + 109.60 + 526.35 +

11.6° 190.8¢d 1.0020 43.31b 288.743b

T 61.50+2.4%  207.25+ 3655.44 + 5.95 + 0.4° 3.00 + 146.20 + 613.02 +

25.9b 458 7bcd 0.402b 74.520 391.73

T, 5582+ 423 179.50 + 4523.94 + 9.22 + 0.6° 275+ 92.75 + 281.02 +
26.7° 663.9bcd 0.942b 36.96° 111.99°

T, 56.62 +5.68  174.25 + 2421.15 + 9.85+2.72 2.00 + 40.70 + 12332 +
37.1b 515.14 0.81° 14.48b 43.88b

T, 61.15+5.8  249.75+ 4128.78 + 8.40 + 0.82b 3.50 + 92.80 + 281.17 +
25.9%b 385.5bcd 0.282 16.93b 51.31b

Mean 56.02 228.80 4717.20 8.47 3.17 160.17 513.58
P-value 0.555 0.019 <0.001 0.0301 0.0374 0.04 0.014

Values followed by the same superscripts along the column are statistically the same at P< 0.05. Refer to methodology for treatment
details.

pruning resulted in greater growth as compared to zero
phosphorus fertilizer. Also, the fruit yield values recorded
in the combinations of phosphorus and pruning treatments
in this study were higher than when only phosphorus was
used as found in Filho et al. (2020).

Effect on proximate composition and fruit yield:
The proximate composition and fruit quality in both
varieties differed significantly under the influence of the
combination of phosphorus fertilizer and pruning (Table 2).
The recorded proximate composition appeared similar in
both varieties except for ash and carbohydrate. Percentage
moisture was highest with lowest fat contents and this is
typical of all tomato cultivars. The high moisture content
is a disadvantage when it comes to storability and shelf-

life, whereas the low-fat content is of great health benefit
in the diet of patient with coronary disease (Olayinka et al.
(2017). The ash contents in both varieties were significantly
greater in treatments with high combination of phosphorus
fertilizer and pruning (T, and T ;). The amount of ash had
a direct proportional relationship with amount of mineral
elements (Musa et al. 2010). The average fibre content
was within the reported values reported by Adebooye et
al. (2006). Protein content in both varieties with average
value of 0.89% was lower than the mean value of 1.01%
reported for other varieties of tomato grown under different
weed control methods (Olayinka et al. 2017). An indication
of the fact that treatments may influence composition of
the fruit. The average carbohydrate in both varieties was

Table 2 Effect of combination of phosphorus fertilizer and shoot pruning on the proximate compositions and fruit quality of two tomato

varieties
Variety Treatment Moisture  Ash Crude  Crude Crude fat Carbohy- Vitamin  Beta- Lycopene  Phos-
fibre protein drate C carotene phorus
(%) (mg/kg)
T, 9484+ 0.79 + 125+ 099+ 031+ 1.82+ 7.32 + 0.02+ 0.12+ 32239+
0.007¢  0.0022>  0.003*  0.003* 0.003¢" 0.003*  0.025  0.001°  0.000°  0.009"
T, 95.07+ 0.88 + .12+ 089+ 032+ .72+ 649+ 001+ 031+ 34528+
0.034°  0.0062>  0.002¢  0.001¢ 0.001°F 0.027°°  0.006'  0.0000  0.002>  0.020°
T, 9478 £  0.66 = 1.25 + 0.99 = 0.29 + 2.02 £ 7.78 0.04 + 0.12+ 34545+
0.033¢  0.001®  0.001*  0.0028  0.004  0.039>  0.009¢  0.000¢ 0.008°  0.025°
T, 9537+ 094+ 124+ 093+ 031« 1.21 + 841+ 0.02+ 041+ 34743+
0.004°  0.004%>  0.002%  0.004° 0.002¢" 0.012¢  0.002f  0.000f 0.002*  0.012°
Contd.
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Table 2 (Concluded)
Variety Treatment Moisture  Ash Crude Crude Crude fat Carbohy- Vitamin  Beta- Lycopene  Phos-
fibre protein drate C carotene phorus
(%) (mg/kg)
T, 9469+ 087+ 099+ 089+ 039+ 216+ 975+ 005+ 0.13+ 34991+
0.016f 0.0042> 0.007"  0.002¢  0.002¢ 0.013>  0.024>  0.000®  0.000°  0.005°
T, 9459+ 090+ 123+ 093+ 032+ 203+ 642+ 001+ 0.07+ 34559+
0.005¢  0.004?®  0.001® 0.001° 0.001¢ 0.011> 0.025™  0.000k  0.001F  0.085°
Local T, 9582+ 0.83+ 1.02+ 099+ 030+ 105+ 751+ 002+ 0.06+ 34556=
0.004*  0.0022>  0.001&  0.002*  0.001"  0.009¢  0.006" 0.001"  0.001¢  0.105°
Ty 9469+ 106+ 125+ 085+ 039+ 176+ 948+ 001+ 005= 34678
0.032f  0.004%®  0.0042  0.003F  0.001>  0.036® 0.026¢  0.0000 0.001&  0.002°
T, 9564+ 079+ 1.05+ 0.83+ 041+ 129+ 961+ 002+ 0.09+ 401.01+
0.005>  0.0012>  0.002F  0.001&  0.005* 0.004¢d 0.010°  0.000f  0.001¢  50.026%
Tio 9408+ 075+ 1.10+ 095+ 032+ 280+ 7.16+ 004+ 0.02+ 34498+
0.049"  0.002>  0.001¢  0.001>  0.002¢  0.054*  0.045%  0.000°  0.000M  0.040°
T, 9567+ 065+ 121+ 088+ 031+ 129+ 740+ 002+ 0.01+ 34536+
0.003>  0.004> 0.002¢ 0.002¢ 0.001f 0.008¢ 0.0071  0.000c 0.0011  0.001P
T, 9481+ 069+ 1.19+ 093+ 038+ 200+ 889+ 007+ 0.03+ 34798+
0.017¢  0.506>  0.001¢  0.002¢ 0.0019 0.487>  0.0077  0.000¢ 0.000" 0.018°
T 9431+ 124+ 111+ 077+ 039+ 218+ 985+ 002+ 0.08+ 35127+
0.040"  0.0012  0.007¢  0.002"  0.001b¢  0.045>  0.023*  0.0005  0.001¢  0.048a
Mean 94.95 0.85 1.16 0.91 0.34 1.79 8.16 0.03 0.12 349.15
P-value  <0.001 0271 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  0.233
T, 9457+ 092+ 123+ 100+ 033+ 195+ 725+ 004x 005+ 320.53=
0.003"  0.005®> 0.003¢  0.002®  0.0039  0.006 0.022& 0.000%¢ 0.001)  0.154¢
T, 93.99+ 065+ 114x 089+ 032+ 301+ 672+ 003+ 005+ 34536
0.0200  0.003j  0.002¢  0.001¢  0.002°  0.028">  0.049" 0.011°%f 0.000%  0.0224
T, 9516+ 067+ 122+ 100+ 031+ 163+ 774+ 003+ 017+ 34621+
0.009¢  0.002i  0.001¢  0.001* 0.001¢f 0.0119F 0.037¢ 0.000%f 0.001>  0.003%d
T, 9527+ 071+ 118+ 098+ 031+ 156+ 872+ 003+ 0.06+ 346.96+
0.021¢d  0.0012  0.000f  0.004> 0.002% 0.023¢f¢  0.006¢ 0.001¢f  0.001" 0.103bcd
T, 9567+ 079+ 1.10+ 090+ 038+ 1.5+ 990+ 002+ 0.07+ 351.03+
0.006*  0.003F  0.001"  0.002¢  0.001¢  0.0070  0.007°  0.000%  0.000f 0.0742
T, 9348+ 067+ 114+ 089+ 029+ 352+ 643+ 009+ 011+ 34356+
0.0131  0.004"  0.002¢ 0.003% 0.002¢ 0.0198  0.1121  0.000*°  0.000°  0.003¢
Tomato 82-B T, 9533+ 080+ 091+ 094+ 030+ 163+ 778+ 005+ 021+ 351.99=
0.004%¢  0.001F  0.0031  0.003¢  0.003¢ 0.009%f 0.058" 0.000® 0.000° 5.00920
Ty 9490+ 089+ 126+ 087+ 039+ 168+ 829+ 003+ 005= 346.87
0.010¢  0.002¢  0.001¢  0.002f  0.004®®  0.006¢  0.008° 0.000¢df 0.001" 0.008bcd
T, 9529+ 060+ 091+ 084+ 040+ 186+ 997+ 002+ 0.04+ 350.76=
0.015%¢  0.003k  0.004  0.003¢  0.001* 0.024° 0.0322> 0.000¢"  0.000! 0.0142bc
Tio 9518+ 070+ 130+ 098+ 032+ 153+ 721+ 001+ 007+ 34439+
0.030d%  0.005"  0.003*  0.001® 0.001¢ 0.023%" 0.004¢ 0.001"  0.000¢  0.0084
T, 9524+ 087+ 111+ 089+ 031+ 158+ 731+ 005+ 0.12+ 34437+
0.016%%  0.0039  0.002"  0.0059  0.002¢T 0.019%fe  0.029¢  0.001>  0.000¢  0.482¢
T, 9501+ 098+ 128+ 089+ 040+ 144+ 949+ 004+ 0.14+ 34722+
0.090f  0.002*  0.002> 0.001°¢  0.001* 0.096"  0.010° 0.000¢d 0.001¢ 0.005bd
T, 9538+ 082+ 1.08+ 082+ 039+ 151+ 1004 004+ 001= 35143
0.022>  0.003¢  0.002"  0.003" 0.001®> 0.018% 0.002* 0.000° 0.001™  0.029*
Mean 94.96 0.77 1.16 0.92 0.34 1.85 8.72 0.04 0.09 345.44
P-value  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Values followed by the same superscripts along the column are statistically the same at P< 0.05. Refer to methodology for treatment

details.
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1.82% and is lower than the value reported by Garuba et
al. (2018).

Varietal differences indicated that Tomato 82-B had
higher fruit quality than local varieties except for lycopene
(Table 2). With regard to treatments, there were greater
accumulations of vitamin C in tomato grown under 45 kg
P/ha + four-stem pruning (T,;) when compared to other
treatments. However, local and Tomato 82-B varieties had
significant increase in beta-carotene in tomato grown under
45 kg P/ha + four-stem pruning (T,,) and 15 kg P/ha + three-
stem pruning (T) respectively than treatments (Table 2).
The foregoing results are inconsistent. It is therefore
pertinent to ascribe the observed variation recorded in fruit
quality to factors such as growing condition and cultivars
or genetic constitutions (Klee 2010). The phosphorus
uptake in fruit increased with increase in combination of
phosphorus fertilizer and pruning as indicated in Table 2.
Varietal difference indicated that the uptake was more in
local variety than Tomato 82-B. The results agrees with the
finding of Higo ef al. (2020).

Application of 45 kg P/ha + four stems pruning and
30 kg P/ha + two-stem pruning in local and Tomato 82-B
respectively resulted in tremendous growth and yield.
Proximate and fruit qualities showed inconsistent results.
Combination of 45 kg P/ha + four-stem pruning and 30
kg P/ha + two-stem pruning are optimum for improving
the yield of tomato and this should be adopted in tomato
production by farmers.

SUMMARY

Phosphorus fertilization or pruning as sole practice
has been established to enhance tomato yield. However,
there is a dearth of knowledge when both practices are
combined. Under potted experiment, two tomato varieties
(Tomato 82-B and Local) were subjected to 13 treatment
combinations of phosphorus fertilization and pruning
between June and September, 2021 in a garden situated
at Ilorin, Nigeria. In both varieties, plants receiving 30
kg P/ha + two-stem pruning recorded highest growth
indices. Marketable fruit yield was remarkably enhanced
under 45 kg P/ha + four-stem pruning and 30 kg P/ha +
two-stem pruning in local and Tomato 82-B respectively.
Local variety showed more vigorous growth and yield than
Tomato 82-B. Proximate compositions showed inconsistent
results. Ascorbic acid, beta-carotene and lycopene were
highest in tomato plants receiving 60 kg P/ha + four-stem
pruning, 15 kg P/ha + three-stem pruning and 45 kg P/ha
+ four-stem respectively. Tomato 82-B had higher ascorbic
acid and beta-carotene than the local variety. Conclusively,
four-stem pruning + 45 kg/ha and two-stem pruning + 30
kg/ha are considered optimum for improving the yield of
tomato varieties studied and that combination of pruning
and phosphorus fertilization showed little influence on the
fruit quality.
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