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Fig 2. The effects of P source on broccoli yield (g/ plant %) in different pH levels.
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Table 1. Analysis of variance of P source in different pH on vegetative characteristics of broccoli

Mean square

Source of

variance Leaf Fwt Root Fwt  Stem Fwt Leaf Dwt Root Dwt Stem Dwt Leaz area
(g/plant)  (g/plant)  (g/plant) (g/plant)  (g/plant) (g/plant) (cm?)
P source s6742.58n 3385.44* 6414.36** 61.50™ 9.65** 42.19** 11874370**
pH S2481.08n 1220.52™  3663.36** 194.40* 0.69™ 55.45%* 119806*
P*pH S4927.29n 202.69™ 1151.52"™ 88.48™ 5.07** 11.37™ 38914™

ns: non-significant, * Significance at 0.05 probability level and ** Significance at 0.01 probability level.
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Table 2. Mean comparison of P source in different pH on vegetative characteristics of broccoli

Fresh weight (g/plant) Dry weight (g/plant)
Treatment Leaf Fwt Root Fwt Stem Fwt Leaf Dwt Root Dwt Stem Dwt Leaf e;rea
(g/plant) (g/plant) (g/plant) (g/plant) (g/plant) (g/plant) (cm’)
pH5.5 277.00® 138.75%® 120.75¢ 28.04%® 6.867 10.87" 1938.70%°
pH7 202.75° 127.00° 96.50% 22.15° 5.71° 8.81 1866.53™
pH8.5 234.25® 111.00%® 85.50° 26.24%® 6.04° 7.66° 1650.51°
pH5.5 289.50* 165.00° 152.25% 35.93° 6.75> 14.25% 2427 47
pH7 233.50® 146.25% 130.00%* 23.30° 7.96%° 11.67%° 2440.39%
pH8.5 256.75%® 151.50%® 139.75%® 25.00%® 8.51% 12.05%¢ 2452.27%®
Phi & Pi

pH5.5 269.50% 161.75°% 161.00°% 26.79% 8.41% 15.12¢ 2306.16™
pH7 323.00° 161.00° 158.75° 27.34% 8.56°% 13.09%® 2311.21%
pH8.5 272.50® 143.50% 104.00% 16.57° 6.34% 7.65¢ 2025.35%¢
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Fig 3. The effect of P source in different pH levels on the concentrations of P (a) and K (b) in the heads
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Table 3. Analysis of variance of P source in different pH on vegetative characteristics of broccoli

Mean square

Source of ; ;
Variance P concentration (mg/g Dwit) K concentration (mg/g Dwt)
Leaf Root Stem Leaf Root Stem
P source 0.23** 0.24** 0.76** 2318.72** 114.86** 35.53*
pH 0.12** 0.04* 0.39* 123.22** 27.18™ 123.96**
P* pH 0.02** 0.01" 0.10"™ 61.32* 18.12" 25.35*

ns: non-significant, * Significance at 0.05 probability level and ** Significance at 0.01 probability level.
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Fig.3. Effect of Phosphite and Phosphate on yield and root growth
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Table 4. Mean comparison of P source in different pH on vegetative characteristics of broccoli

Treatments P concentration (mg/g Dwt) K concentration (mg/g Dwt)
Leaf Root Stem Leaf Root Stem
Phi
pH5.5 1.59° 1.51% 1.89 62.64° 28.90° 2353
pH7 1.43° 1.55° 1.38 50.49" 20.65™ 15.17°
pH8.5 1.18° 1.39%¢ 1.09 46.59° 24.26% 12.23%
Pi
pH5.5 1.09% 1.27% 0.94 25.66° 18.98" 13.78"
pH7 1.12¢ 1.19¢ 0.85 26.54¢ 18.93" 15.96°
pH8.5 1.04¢ 1.01° 0.83 24.63¢ 17.23° 10.00°
Phi& Pi
pH5.5 1.38° 1.27% 1.18 54.91° 25.62% 20.68°
pH7 1.34° 1.37 1.10 56.03" 25.46% 14.68"
pH8.5 1.16° 1.32% 0.84 49.81™ 22.52%¢ 13.53"
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ABSTRACT

Introduction: Phosphorus (P) is an important nutrient for the plant affecting many
physiological functions in plants. Phosphite (POjs3; Phi; valence of +3), a reduced
form of phosphate (POus; Pi; valence of +5), that ate being widely marketed either as
an agricultural fungicide or as a superior source of plant phosphorus (P) nutrition.
Furthermore, pH of both nutrient and soil solution alter the availability of P by the
plants. There is insufficient information concerning the use of phosphite in plant. It
could be possible to use of phosphite and phosphate to improve the P nutrition of
plants.

Materials and Methods: An experiment was conducted to investigate the effect of
phosphite and phosphate in different pH on yield, growth and P status in broccoli
(Brassica oleracea var. italicacv. Fiorentino). The experiment was conducted with three
pH levels (5.5, 7, 8.5) factorially combined with three P source levels (Pi, Phi and Pi&
Phi). The plants were grown in black buckets containing 8 L of aerated nutrient
solution for 10 weeks. At the end of experiments the plant were harvested to measure
the agronomical and physiological characteristics. The concentration of P was
measuted in the recently matured expanded leaves.

Results and Discussion: Results indicated that the growth of broccoli plants was
affected by the form of P. Phosphite significantly reduced the yield of plant. In
Phosphite treated plants immature heads (button-like flower heads) was observed.
Likewise, Phosphite increased phosphorus and potassium concentration in the leaves,
roots, Stems and heads. Both P and K concentration were significantly reduced by the
increase pH level. The highest yield was observed in Pi& Phi with pH (5.5) at 237 g
plant -1 .Phosphate (pH=5.5) compare to Phosphite (pH=5.5) increased by 75% in
yield. The increase in Pi uptake in the Phi treatment plant caused increased in P
concentration in leaves and growth reduction and phytotoxicity. The negative effects
application of only Phosphite was strong inhibiting effect in fresh weight head. Despit
of increased P concentration in Phosphite treated plant, it seems that P from
Phosphite source has no effect on P functional in plants.

Conclusion: The findings this experiment indicted that Phosphite alone could not be
used as a phosphorus fertilizer for the plants. however, the combination of Phosphite
and phosphate improves the growth of broccoli plants.

Keywords: Broccoli, Phosphite, Phosphate.
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