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ABSTRACT 

Field experiments were conducted with four different dimensions of carrot roots (5, 10, 15 & 20) 

and four different P levels (0, 50, 75 and100 kg ha-1) to evaluate the response of carrot growth, 

development, seed yield umble-1 under the semi-arid climatic condition. Total 16 treatments in 

various combinations were used in four replications.Results showed that large and thick root 

dimension of 20 cm effected days to flowering and produced early flowering as compared to 

other treatments. P fertilization also influenced carrot phenology and noted that early flowering 

produced by carrots with P fertilization up to 100 kgha-1. Taller plantswere produced by 10 cm 

root size, which was statistically similar to 15 cm root dimension while dwarf seedling were 

recorded in 5 cm root dimension. Increasing phosphorous level showed ameliorating effect 

towards carrot growth and shoot improvement and noted highest carrot shoot with 100 kg P ha-

1.It was worthy noted that P fertilization was promising for improvement in umbel plant-1and we 

observed with P application of 100 kg ha-1. Similarly optimum root dimension of about 15 cm 

resulted in more number of umbel plant-1 that was decreased with small size of root thickness. 

Highest seed yield umbel-1 was recorded in plants treated with 100 kg P ha-1.  Similarly root 

dimension of 20 cm produced more seed yield umbel-1, whereas least seed yield umbel-1 was 

recorded in roots of stickling size of 5 cm.  
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Introduction 

 Carrot (Daucuscarota) belongs to family Umbelliferae grown in winter season in 

Pakistan. Carrot is grown around the world as an important vegetable crop as human food 

supplement and high yielding capacity per unit area. Asia is the native land of carrot cultivation 

and Pakistan agrometeorological conditions are considered an ideal for carrot and seed 

production. Carrot is rich source of mineral and nutrients essential for human body and known as 

poor man apple (Baloch, 1994). Carrot could be grown on high elevation with optimum 

temperature but it can also be raised in the tropics. Carrot is known rich source of carotene which 

contain a good amount of thiamine and riboflavin with sufficient sugar concentration. Carrot is 

mostly used as a raw food but it can also be cooked in curries and also be used as a component 

for pickles and sweet meats. The taproot is the most widely consumed portion of the plant 

although the stems and leaves are also consumed. There is strong evidence that carrot stem 

consist on special carotene, known as alpha and beta carotene which improve vision and make 

the eyes clear, soft and effective sighted. It also contains vitamin K and B6 which is important 

for human health and eye sightness. Many studies reported that for the manufacturing of AMP, 

ADP and ATP which are the energy rich compound, P availability is necessary for its preparation 

inside the plant body (Imran et al., 2020a; Karim and Imran. 2019; Imran et al., 2018; Imran 2018a). It 

has been also reported that these energy rich compounds are the important components for 

photosynthesis and respiration (Imran et al., 2020a; Imran et al., 2020b; Imran et al., 2019a; Ali et al., 

2019).With limited or no phosphorus, formation of meristem tissue; root growth, flowering and 

development of seed and fruits are drastically decreased (Imran 2018b; Imran. 2018c; Imran 

2018d). it also cause stunted growth of the plant, purple or reddish leaves, stems and branches, 

less yield and low quality of crops (wood et al., 1994). It has been noted that phosphorus 

application enhance carrot growth and development and play promising role in seed development 

and production under temperate environment. The farming community of Pakistan, mostly 

producing carrot seed from roots to seed method which is the most popular and promising 

method for obtaining good quality and healthy seeds, for obtaining disease free and viable seeds, 

this method is considered an ideal method to obtain in which good color of stickling are select 

for replantation which result in true to type and good quality of seed. The basic problem for 

carrot production is the unavailability of high quality seed (Imran and Amanullah. 2018; Imran. 

2018e; Imran and Khan 2017). Much work has been carried out on production side, while no 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X 
 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 11 November 2022  120-142 

attention has been given on seed production in carrot. Carrot roots (the part of the plant we eat) 

can rise in length from 2 to 12 inches (5 to 30 centimeters). Many carrot roots can grow up to 12 

inches long (not counting the greens that grow above ground) because a carrot’s entire root 

grows underground.There is lack of research studies regarding roots dimension and various 

carrot stem size with context to P fertilization for attaining seed yield. Currently no study has 

been documented in this context having assessment of P fertilization and roots size for seed 

production of roots to seed method. Therefore this study was designed to know the response of 

carrot growth and seed production towards roots dimension and P fertilization. 

 

MATERIALS AND METHODS 

Experimental site 

 Field experiment was carried out at Agriculture research farm Hazara University 

Mansehra during winter 2019-20 to find out the best root size and phosphorus level for optimum 

growth and seed production of carrot. The soil of the experiment was deficient in soil phosphorus 

and organic matter. The soil was analyzed before sowing to determine soil texture, class, 

available P, K, N and organic matter. Lim contents were also determined to know the soil either 

acidic or calcareous. Field trial were conducted with randomized complete block design with 

three replication. The seed of carrot were sown in the last week of October 2019 using a cultivar 

“Shan” according to the agro climatic condition of Mansehra. After emergence and roots 

establishment, Roots were transplanted immediately for seed production purposes. Uniform size, 

true to type roots for each treatment were selected based upon color and its dimension and 

transplanted to obtain good quality seed. The roots dimension were maintained to various 

treatments according to experiment(5 cm, 10 cm, 15 cm, and 20 cm) from the root tip and got 

stickling of 5 cm, 10 cm, 15 cm and 20 cm respectively. A total of forty eight sub plots were 

grown. The plot size was kept 2×2(4m2), with 45 cm plant to plant distance and 75 cm row to 

row distance were maintained. Raised beds of about 30 cm high were used for planting the roots. 

Four levels of phosphorus were used (0, 50, 75 and 100 kg ha-1) in the form of single super 

phosphate during the experiment. Phosphorus levelswere treated assigned tomain plot, 

whilevarious rootdimension were assigned to sub plot.  Basal done of N in the form of urea was 

applied in two splits at the rate of 100 kg ha-1 whereas K was treated at the rate of 125 kg ha-125 

kg ha-1. Half dose of nitrogen (50 kg ha-1) was applied at the time of transplanting while the 
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remaining half was treated before the flowering. The organic manures in the form of FYM were 

also treated to improve physico-chemical properties of the soil. All other cultural practices were 

remained the same in all experimental units.  

RESULTS AND DISCUSSION 

Growth parameters: 

Days to flowering 

 

 Carrot rootsdimension and phosphorous fertilization significantly affected days to 

flowering. Large root size of 20 cm showed significant decrease in days to flowering as 

compared to other treatments (Fig. 1). Similarly increased in phosphorous fertilizer resulted early 

flowering than control. Early flowering was recorded in plants fertilized with 100 kg ha-1 (Table-

1). The findings are closely related to that of Sharma (2000) who reported that maximum 

phosphorous levels caused early flowering in raddish. These results are strongly correlated with 

those of Arya and Saini, (1977) andBujdosa and Hrsako, (1983) who reported that days to 

flowering were affected by root size and early flowering was noted with maximum roots 

dimension transplanted carrots. The possible reason could be that large size roots are rich in 

carotenoids, anthocyanins, dietary fiber, vitamins and other nutrients and can play their role in 

plant growth and development and may have enhanced early flowering as compared to the other 

roots dimension planted carrots. Another possible reason could be that carrot serve as sources of 

antioxidants, which have important functions for the prevention of many diseases and thus 

leading the plant to healthy growth and production. Phosphorus application can regulate 

hormonal functions in carrot which initiate early or delayed flowering during vegetative life 

period. These results were supported by Baloch (1994) who determined that optimum growth 

and development in carrots could be observed with phosphorus fertilization and large roots 

dimension under high elevation. Many researchers reported that with no P fertilization, plant 

growth and development significantly reduced and effect the plant dry biomass and productivity 

which ultimately leading to food insurgency (Imran et al., 2020a; Imran et al., .2020b; Imran et 

al., 2019a; Ali et al., 2019). In limited P application or no P fertilization, plants cannot grow as it 

is a key component of nucleic acids, phospholipids and ATP and without these components plant 

cannot survive (Imran 2018b; Imran. 2018c; Imran 2018d). 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X 
 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 11 November 2022  120-142 

 

Roots dimension (cm)

5 10 15 20 

D
a

y
s
 t

o
 f

lo
w

e
ri

n
g

65

70

75

80

85

90

95 Control 

50 Kg ha-
1 

75 Kg ha
-1

 

100 Kg ha
-1

Phosphorus levls (kg ha-1
)

 

Fig. 1 Days to flowering of carrot as influenced by various roots dimension and phosphorus 

levels 

Table 1. Root size and phosphorous effect on Days to flowering of carrot. 

 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 89.3 85.1 79.0 71.6 81.3 a 

10 cm 87.0 83.7 77.0 70.3 79.5 b 

15 cm 84.2 83.7 74.3 70.3 78.1 c 

20 cm 83.6 81.0 72.0 69.3 76.5 d 

Means 86.0 a  83.4 b 75.6 c 70.4 d  
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Plant Height (cm) 

 

 Among the different root size, maximum plant height was recorded in seedling from 10 

cm root, which was statistically similarto 15 cm root while smallest plants were recorded in 

seedling of small root size (Fig. 2). Increasing phosphorous level resulted in tallest plants. 

Maximum plant height was recorded in plants supplied with phosphorous @ 100 kg ha-1 as 

compared to control (Table 2). Woodet al. (1994) reported that the phosphorous is essential for 

cell division and promote stalk strength and growth which in turn increase plant height. These 

results were supported by Mishra (1987) who obtained more plant height (170.0 cm) by 

phosphorus fertilization with highest level as compared with low level of P in radish. These 

findings are in connection with those of Akbar and Amjad (2002) who reported that large size 

root and wider space resulted in maximum plant height in carrot as compared to small size roots 

and small space. The possible reason could be that phytohormones regulation take place with 

optimum fertilization which play an important role in controlling plant root growth and 

development. It was concluded that fluctuation in plant height might be due to the activation and 

regulation of phytohormones with rhizospheric P fertilization and roots dimension (Fig. 5). 

Another possible reason could be that hormones activate molecular mechanisms of carrot which 

promote plant growth and development.Our findings are closely related to those of Arya and 

Saini (1977) and Paradisi and Montanari (1985) who observed an increase in the seed yield of kg 

ha-1 by planting a large root in carrots. Root size and P effect on carrot seed yield (t ha-1). Large 

root contains more staple food which could be used for the production of vigorous plant body 

with a maximum number of umbels, umbellate and number of seeds. These parameters will be 

maximum with more food stored (Hamid et al., 2002). The increase in carrot yield with 

phosphorous application might be due to the role of phosphorous in improving soil fertility and 

increasing availability of nutrients.Limited P supply in bulk soil effect P uptake by plants as it is 

only move by the process of diffusion and do not uptake or very low amount is uptake by the 

crop plants which is an alarming threat for low productivity (Imran, et al., 2015b; Imran et al., 

2019b). Other researcher reported that P is very rarely available in soil or only available in soil 

out of the rhizosphere which cannot support the plant for high growth rate and development 

(Amanullah et al., 2020; Imran et al., 2020c; Imran et al., 2017a). Phosphorus application is 

necessary in agriculture system to ensure crop productivity and food security (Imran et al., 

2017b; Imran 2017; Imran et al., 2015a).  
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Fig. 2 Carrot plant height influenced by various roots dimension and phosphorus levels 

Table 2. Root size and phosphorous effect on carrot plant height (cm). 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 78.7 104.1 115.0 136.5 108.6 c 

10 cm 93.3 109.5 120.2 140.9 116.0 b 

15 cm 101.5 109.1 123.6 143.3 119.4 a 

20 cm 99.8 114.3 127.1 146.8 123.1 a 

Means 99.8 d 109.3 c 121.5 b 141.9 a  
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Yield and yield components 

Number of Productive stems plant-1 

 

 Phosphorous(P) application enhanced number of productive stems plant-1(NPSP) while 

decrease was noted as the phosphorous level was gradually decreased. It was noted that NPSP 

was correlated with the P fertilization. As the P level increased from the lowest to the highest 

level, NPSP was gradually increased. Among different root size more plants with root size of 15 

cm resulted in more NPSP that were significantly different from other treatments. This increase 

in NPSP with high phosphorous might be due to increased root growth, which in turn increase 

area for nutrients and water absorption promote vigorous plant growth. The results are supported 

by that of Gill et al., 1995 who reported increase in NPSP of radish with increasing the 

application of phosphorus than control (no P). Increase in number of flowering stalk in radish 

cultivar ‘Mino White’ was recorded by in plants with big root size as compared to small root. our 

findings are closely related to those of Arya and Saini (1977) and Paradisi and Montanari (1985) 

who reported that NPSP could be improved with optimum time of transplanting and P 

fertilization. Hamid et al, (2002) reported that growth and yield contributing parameters 

increases with roots size and more food storage in the roots. The increase in carrot yield by 

phosphorous application may be due to the role of phosphorous in improving soil fertility and 

increasing availability of nutrients. They observed an increase in the seed yield of kg ha-1 by 

planting a large root in carrots. Large root contains more staple food which could be used for the 

production of vigorous plant body with a maximum number of umbels, umbellate and number of 

seeds. It has been reported that P is an important plant metabolism component and making 0.2% 

of the plant dry weight (Karim and Imran. 2019; Imran et al., 2018; Imran 2018a). Therefore P 

fertilization is needed as it is an important major plant nutrients after N. In limited P application 

or no P fertilization, plants cannot grow as it is a key component of nucleic acids, phospholipids 

and ATP and without these components plant cannot survive (Imran 2018b; Imran. 2018c; Imran 

2018d). Many researchers reported that with no P fertilization, plant growth and development 

significantly reduced and effect the plant dry biomass and productivity which ultimately leading 

to food insurgency (Imran et al., 2020a; Imran et al., .2020b; Imran et al., 2019a; Ali et al., 

2019). 
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Table 3. Root size and phosphorous effect on number of productive stems plant-1 of 

carrot. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 7.1 9.2 9.9 11.3 9.4 c 

10 cm 11.7 12.1 14.7 13.7 13.0 bc 

15 cm 12.9 12.6 14.3 14.0 13.4 b 

20 cm 15.4 16.0 13.0 16.6 15.0 a 

Means 11.8 c 12.5 bc 12.9 b 13.9 a  
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Fig. 3 Carrot seed yield umble-1 as influenced by various roots dimension and phosphorus levels 
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Number of umbel plant-1 

 

 Number of umbel plant-1 (NUP) responded positively to P fertilization and roots 

dimension. P level up to 100 kg ha-1 produced more NUP as compared to other treatments. 

Similarly optimum root size of about 15 cm resulted in maximum NUP that was decreased with 

small size of root. Regarding the interactionsusing a rot size of about 15 cm with the application 

of phosphorous @ 100 kg ha-1 showed increase in NUP. Our Results are in harmony with that of 

Singh et al. (1991), who reported that basal doze of nitrogen with maximum doze of 

phosphorous resulted in increased NUP in carrot. Our findings are closely related to those of 

Arya and Saini (1977) and Paradisi and Montanari (1985). They observed an increase in the seed 

yield of kg ha-1 by planting a large root in carrots. Root size and P effect on carrot seed yield (t 

ha-1). Large root contains more staple food which could be used for the production of vigorous 

plant body with a maximum NUP, umbellate and number of seeds. The increase in NUPas a 

result of increase in root size may be due the fact, that large root containsmore store food which 

might be used as a source for vigor plant growth. Eid and Sedra (1992) also reported the same 

results that large size roots produce maximum NUP. Many researchers reported that with no P 

fertilization, plant growth and development significantly reduced and effect the plant dry 

biomass and productivity which ultimately leading to food insurgency (Imran et al., 2020a; 

Imran et al., .2020b; Imran et al., 2019a; Ali et al., 2019). It has been reported that P is an 

important plant metabolism component and making 0.2% of the plant dry weight (Karim and 

Imran. 2019; Imran et al., 2018; Imran 2018a). Therefore P fertilization is needed as it is an 

important major plant nutrients after N.  In limited P application or no P fertilization, plants 

cannot grow as it is a key component of nucleic acids, phospholipids and ATP and without these 

components plant cannot survive (Imran 2018b; Imran. 2018c; Imran 2018d). Phosphorus is 

involved in controlling and regulating several enzymatic function and reaction in metabolic 

pathway and thus regulating plant growth and development and ultimately plant productivity and 

yield (Imran and Amanullah. 2018; Imran. 2018e; Imran and Khan 2017). Other researcher 

reported that P is very rarely available in soil or only available in soil out of the rhizosphere 

which cannot support the plant for high growth rate and development (Amanullah et al., 2020; 

Imran et al., 2020c; Imran et al., 2017a).Phosphorus application is necessary in agriculture 

system to ensure crop productivity and food security (Imran et al., 2017b; Imran 2017; Imran et 

al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is only move by the 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X 
 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 11 November 2022  120-142 

process of diffusion and do not uptake or very low amount is uptake by the crop plants which is 

an alarming threat for low productivity (Imran, et al., 2015b; Imran,et al., 2019b) 

 

Table 4. Root size and phosphorous effect on number of umbel plant-1. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 49.6 52.3 56.3 60.9 54.8 d 

10 cm 56.2 58.0 67.0 68.1 62.3 c 

15 cm 64.7 66.9 68.4 73.3 68.3 a 

20 cm 62.5 65.3 68.0 70.0 66.4 b 

Means 58.2 b 60.6 b 64.9 a 68.1 a  
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Fig. 4 Carrot seed yield (t ha-1) as influenced by various roots dimension and phosphorus levels 
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Number of umbellate umbel-1 

 

 Phosphorous level significantly increased in number of umbellate umbel-1(NUU) while 

with low level of P fertilization decreased the NUU. Regarding root size, carrot with root size of 

15 cm showed best results while both increase and decrease from 15 cm showed decrease in 

NUU.Using large root size of 15 cm with application of phosphorous @100 kg ha-1 promoted 

NUU.Increase in NUU may be due to the vigor of plant and more nutrients availability. The 

results of Tomeret al. (1994) who concluded that application of maximum amount of NPK ha-1 

to coriander promoted increase in NUU are very important.  Similarly Eidet al. (1992) reported 

that large roots produced maximum NUU. Many researchers reported that with no P fertilization, 

plant growth and development significantly reduced and effect the plant dry biomass and 

productivity which ultimately leading to food insurgency (Imran et al., 2020a; Imran et al., 

.2020b; Imran et al., 2019a; Ali et al., 2019). It has been reported that P is an important plant 

metabolism component and making 0.2% of the plant dry weight (Karim and Imran. 2019; Imran 

et al., 2018; Imran 2018a). Therefore P fertilization is needed as it is an important major plant 

nutrients after N. In limited P application or no P fertilization, plants cannot grow as it is a key 

component of nucleic acids, phospholipids and ATP and without these components plant cannot 

survive (Imran 2018b; Imran. 2018c; Imran 2018d). Phosphorus is involved in controlling and 

regulating several enzymatic function and reaction in metabolic pathway and thus regulating plant growth 

and development and ultimately plant productivity and yield (Imran and Amanullah. 2018; Imran. 2018e; 

Imran and Khan 2017). Other researcher reported that P is very rarely available in soil or only available in 

soil out of the rhizosphere which cannot support the plant for high growth rate and development 

(Amanullah et al., 2020; Imran et al., 2020c; Imran et al., 2017a). Phosphorus application is necessary in 

agriculture system to ensure crop productivity and food security (Imran et al., 2017b; Imran 2017; Imran 

et al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is only move by the process of 

diffusion and do not uptake or very low amount is uptake by the crop plants which is an alarming threat 

for low productivity (Imran, et al., 2015b; Imran,et al., 2019b). 
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Table 5:  Root size and phosphorous effect on number of umbellate umbel-1 of carrot. 

Phosphorous levels 

Stickling size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 41.7 43.7 45.6 43.7 43.7 d 

10 cm 51.9 56.3 58.7 63.3 57.6 c 

15 cm 65.1 68.5 73.7 71.0 69.6 b 

20 cm 58.6 62.2 64.8 65.3 62.7 a 

Means 54.3 c 57.7 b 60.7 a 60.8 a  

 

Fig. 5. Regression analysis of carrot plant height (cm) 
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Seed yield umbel-1 (g) 

 

 It is cleared from the data in (Table-6) that maximum seed yield umbel-1 was recorded in 

plants supplied with phosphorous @ 100 kg ha-1 that was less in control plants. Similarly root 

size of 20 cm produced more seed yield umbel-1,whereas least seed yield umbel-1 was recorded in 

plants of stickling size 5 cm (Fig. 3). It also obvious from the data that plants having big root size 

with the application of phosphorous @ (100 kg ha-1) produced maximum seed yield umbel-1. 

Phosphorous is an important part of phytin storage form of phosphorous in seed which increase 

seed size and weight and ultimately seed yield. My results are closely related with that of Sing et 

al. (1991) who reported that increasing Phosphorous levels increased 1000 seed weight. Akbar 

and Amjad (2002) reported that large size root and wider space resulted in maximum average 

seed weight per umbel in carrot as compared small size roots and small space. Phosphorus is 

involved in controlling and regulating several enzymatic function and reaction in metabolic 

pathway and thus regulating plant growth and development and ultimately plant productivity and 

yield (Imran and Amanullah. 2018; Imran. 2018e; Imran and Khan 2017). Other researcher 

reported that P is very rarely available in soil or only available in soil out of the rhizosphere 

which cannot support the plant for high growth rate and development (Amanullah et al., 2020; 

Imran et al., 2020c; Imran et al., 2017a). Phosphorus application is necessary in agriculture 

system to ensure crop productivity and food security (Imran et al., 2017b; Imran 2017; Imran et 

al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is only move by the 

process of diffusion and do not uptake or very low amount is uptake by the crop plants which is 

an alarming threat for low productivity (Imran, et al., 2015b; Imran,et al., 2019b). 

 

Table 6. Root size and phosphorous effect on Seed yield umbel-1 (g) of carrot. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 3.6 4.8 4.9 4.7 4.5 d 

10 cm 5.4 6.0 6.5 6.7 6.2 c 

15 cm 5.7 6.6 6.8 6.7 7.3 b 

20 cm 6.7 7.5 7.9 7.7 6.6 a 

Means 5.4 c 6.2 b 6.5 ab 7.4 a  
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Seed yield plant-1 (g) 

 

 Mean data in (Table 7) showed significant effect of both phosphorous and root size on 

seed yield plant-1. Application of phosphorous @ 100 kg ha-1 produced maximum seed yield 

plant-1that decreases with decrease in phosphorous doze. Amongvarious root size seed yield 

plant-1was high in plants of root size 20 cm, while less seed yield plant-1 was noted in plants of 

root size 5 in plants of root size 10 cm and 15 cm respectively. From the interaction of 

phosphorous and root size it is cleared that using large root of about 20 cm with the application 

of phosphorous @ 100 kg ha-1 produced maximum seed yield plant-1as compared to other 

treatments. Increase in seed yield plant-1 depends on many yield contributing factors such 

number of umbel plant-1, umbellate umbel-1 and seed yield umbel-1 which were maximum in 

large root size and maximum phosphorous level which has more store food and phosphorous has 

important role in fertility and nutrients availability so resulted in vigor plant growth. It has been 

reported that P is an important plant metabolism component and making 0.2% of the plant dry 

weight (Karim and Imran. 2019; Imran et al., 2018; Imran 2018a). Therefore P fertilization is 

needed as it is an important major plant nutrients after N. In limited P application or no P 

fertilization, plants cannot grow as it is a key component of nucleic acids, phospholipids and 

ATP and without these components plant cannot survive (Imran 2018b; Imran. 2018c; Imran 

2018d). Phosphorus is involved in controlling and regulating several enzymatic function and reaction in 

metabolic pathway and thus regulating plant growth and development and ultimately plant productivity 

and yield (Imran and Amanullah. 2018; Imran. 2018e; Imran and Khan 2017). Phosphorus application is 

necessary in agriculture system to ensure crop productivity and food security (Imran et al., 2017b; Imran 

2017; Imran et al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is only move by 

the process of diffusion and do not uptake or very low amount is uptake by the crop plants which is an 

alarming threat for low productivity (Imran, et al., 2015b; Imran,et al., 2019b). our results are in 

harmony with that of Kavak (1999) who reported that large stickling produce maximum seed 

plant-1 as compared to small ones. Also Sing et al.(1991) reported that seed yield plant-1 

increased with maximum phosphorous application. My findings are closely related to those of 

Arya and Saini (1977), who observed an increase in seed yield of kg ha-1 by planting a large root 

in carrots. Root size and P effect on carrot seed yield (t ha-1). 
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Table 7. Root size and phosphorous effect on Seed yield plant-1 (g) of carrot. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 55.8 71.6 75.7 78.0 70.3 c 

10 cm 62.7 76.5 78.4 83.0 75.2 b 

15 cm 72.0 78.0 77.4 83.3 77.6 b 

20 cm 77.1 84.4 85.5 91.4 84.6 a 

Means 66.9 d 77.6. c 79.3 b  83.9 a  

 

Seed yield plot-1 (g)  

 

 Mean data in (Table 8)revealed that higher seed yield plot-1 was produced in plants 

received 100 kg ha-1 while least Seed yield plot-1 (724.90 gm) was recorded in control plants. As 

for as root sizehigher yield plot-1 was obtained  in plants of root size 20 cm, whereas least Seed 

yield plot-1 was recorded in plants of root size 5 cm followed by in plants of root size 10  cm and 

15 cm respectively. The interactive effect of phosphorous and root size showed that Seed yield 

plot-1was high in plants of roots size 20 cm with the application of phosphorous level @ (100 kg 

ha-1) of stickling size 20 cm. The increase in seed yield might be due to variation in root size. 

Large root contain more store food which might be used for the production of vigor plant body 

with maximum number of umbels, umbellate and number of seeds as compared to small stickling 

size with less store food. Many researchers reported that with no P fertilization, plant growth and 

development significantly reduced and effect the plant dry biomass and productivity which 

ultimately leading to food insurgency (Imran et al., 2020a; Imran et al., .2020b; Imran et al., 

2019a; Ali et al., 2019). Phosphorus is involved in controlling and regulating several enzymatic 

function and reaction in metabolic pathway and thus regulating plant growth and development and 

ultimately plant productivity and yield (Imran and Amanullah. 2018; Imran. 2018e; Imran and Khan 

2017). Findings of (Wood et al., 1994) are very important in this regard who reported that 

phosphorous is very essential for seed production and increase seed weight. It has been reported 

that P is an important plant metabolism component and making 0.2% of the plant dry weight 

(Karim and Imran. 2019; Imran et al., 2018; Imran 2018a). Therefore P fertilization is needed as 

it is an important major plant nutrients after N. In limited P application or no P fertilization, 
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plants cannot grow as it is a key component of nucleic acids, phospholipids and ATP and without 

these components plant cannot survive (Imran 2018b; Imran. 2018c; Imran 2018d). Phosphorus 

application is necessary in agriculture system to ensure crop productivity and food security (Imran et al., 

2017b; Imran 2017; Imran et al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is 

only move by the process of diffusion and do not uptake or very low amount is uptake by the crop plants 

which is an alarming threat for low productivity (Imran, et al., 2015b; Imran,et al., 2019b). 

Table 8. Root size and phosphorous effect on Seed yield plot-1 (g) of carrot. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 591.7 724.5 743.4 760.6 705.0 c 

10 cm 667.3 769.2 759.2 785.7 745.4 b 

15 cm 717.2 784.9 781.2 834.0 779.3 b 

20 cm 777.3 855.2 860.2 896.3 847.3 a 

Means 688.4 d 783.5 c 786.0 b 819.2 a  

 

Seed yield (t ha-1)   

 

 It is evident from the data in (Table 9) that plants with maximum application of 

phosphorous @ 100 kg ha-1 produced more seed yield (t ha-1) than rest of the treatments. 

Maximum seed yield (t ha-1 was recorded in plants of root size 20 cm, that decreased with small 

root size (Fig. 4). For maximum seed yield large root size with application of phosphorous @ 

100 kg ha-1 showed significant results. The increase in yield t ha-1 might be due to the difference 

in root size. Large root has more accumulated food than small ones, which affects the 

morphological characteristics of carrot. As growth and yield parameters such as number of 

leaves, length of leaves and production of branches in plant depends upon on stored food 

materials in roots. These parameters will be maximum with more stored food (Hamid et al., 

2002). The increase in yield of carrot by phosphorous application might be due to the role of 

phosphorous in improving soil fertility and increasing the nutrients availability which in result 

increase growth and yield parameters. It has been reported that P is an important plant 

metabolism component and making 0.2% of the plant dry weight (Karim and Imran. 2019; Imran 

et al., 2018; Imran 2018a). Therefore P fertilization is needed as it is an important major plant 
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nutrients after N. In limited P application or no P fertilization, plants cannot grow as it is a key 

component of nucleic acids, phospholipids and ATP and without these components plant cannot 

survive (Imran 2018b; Imran. 2018c; Imran 2018d). Phosphorus is involved in controlling and 

regulating several enzymatic function and reaction in metabolic pathway and thus regulating 

plant growth and development and ultimately plant productivity and yield (Imran and 

Amanullah. 2018; Imran. 2018e; Imran and Khan 2017).Phosphorus application is necessary in 

agriculture system to ensure crop productivity and food security (Imran et al., 2017b; Imran 

2017; Imran et al., 2015a). Limited P supply in bulk soil effect P uptake by plants as it is only 

move by the process of diffusion and do not uptake or very low amount is uptake by the crop 

plants which is an alarming threat for low productivity (Imran, et al., 2015b; Imran,et al., 2019b). 

The results of Sheikh et al (2000) are very crucial in this regard who reported that maximum 

seed yield kg ha-1 was obtained with application of maximum amount of phosphorous 150 kg ha-

1 as compared to less amount of phosphorous in combination of basal dose of Nitrogen. Paradisi 

and Montanari (1985) observed increased in seed yield kg ha-1 by planting big size root in carrot. 

My findings are closely related to those of Arya and Saini (1977), who observed an increase in 

seed yield of kg ha-1 by planting a large root in carrots. Root size and P effect on carrot seed 

yield (t ha-1).Other researcher reported that P is very rarely available in soil or only available in 

soil out of the rhizosphere which cannot support the plant for high growth rate and development 

(Amanullah et al., 2020; Imran et al., 2020c; Imran et al., 2017a). 

 

Table 9. Root size and phosphorous effect on Seed yield (t ha-1) of carrot. 

Phosphorous levels 

Root size Control 50 Kg ha-1 75 Kg ha-1 100 Kg ha-1 Means 

5 cm 1.70 1.81 1.84 1.91 1.81 d 

10 cm 1.85 1.90 1.93 1.97 1.92 c 

15 cm 1.83 2.02 2.05 2.07 2.01 b 

20 cm 2.01 2.12 2.12 2.25 2.13 a 

Means 1.88 c 1.96 b 1.99 b 2.05 a  
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CONCLUSION  

 It was concluded that phosphorus application is necessary in agriculture system to ensure crop 

productivity and food security. Phosphorus is involved in controlling and regulating several enzymatic 

function and reaction in metabolic pathway and thus regulating plant growth and development and 

ultimately plant productivity and yield. Both phosphorous and root dimension are vital for carrot 

growth and seed production. Large root of about 20 cm with phosphorous application @ 100 kg 

ha-1 resulted better growth and rigorous seed production in carrot cultivar ‘Shan’ under the 

climatic condition of Mansehra. 
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