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ABSTRACT

In a study conducted at the Institute of Agricultural and Resource Economics, 
University of Agriculture, Faisalabad, Pakistan, costs and return of gladiolus 
production alongwith factors affecting revenue were examined during the year 
2011. Primary data were collected from tehsils Pattoki and Chunian, district 
Kasur. A total of 100 farmers were selected using simple random sampling 
technique. The results showed that average total cost of production per acre 
per season of small, medium and large farmers was Rs. 410965; Rs. 383807
and Rs. 412109, respectively. Production per acre per season was the highest 
for medium farmers (68506 pieces) followed by small (67725 pieces) and large 
farmers (64784 pieces). Gross margin per season per acre was greater for 
medium farmers (Rs. 609592), followed by small (Rs. 591539) and large farmers 
(Rs. 501526). Net income of small farmers was calculated as Rs. 591539, 
medium Rs. 609593 and large farmers as Rs. 493134. Medium farmers also had 
higher return as their benefit cost ratio was higher (2.52) followed by small 
(2.38) and large farmers (2.16). Cobb-Douglass production function revealed 
that variables like age, education, land preparation cost, labor man days, plant 
population and FYM were positive and insignificant. Flower growing 
experience, fertilization and chemical cost variables were positive and had 
significant impact on the dependent variable (revenue). The irrigation 
coefficient was negative. In this study some problems being faced by the 
farmers were identified which include lack of effective pesticides for dangerous
disease fungus, absence of cut flower market, high flucluation in flower prices, 
etc. The constraints faced by farmers should be eliminated to boost this 
profitable cut-flower business.

KEYWORDS: Gladiolus hortulanus; cut flower; cost benefit analysis; Cobb-

Douglass production function, Punjab; Pakistan.

INTRODUCTION

The name gladiolus (Gladiolus hortulanus) was originally coined by Pliny 
Elder (A.D 23-79) deriving from the Latin word gladiolus, meaning a sword, 
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as foliage of this flower has sword like shape. However, previously it was 
named as ‘iris’ used by ancient Greeks to call as ‘xiphion’. The ‘sword lily’ is 
its common name and also corn flag is its other common name in Europe 
because Gladiolus illyricus is found wild as weed in corn-fields. Gladiolus 
primulinus is also known as ‘water fall gladiolus’ as it was found growing near 
the Victoria falls in the tropical forests of Africa. It was introduced in the end 
of 16th century. In Indo-Pak, its cultivation dates back to nineteenth century 
(15).

Gladiolus is a delicate flower whose ethylene exogenous ethylene and 
ethylene inhibitors have no effect on petal aging process (2). It is a popular 
bulbous plant that is grown for both aesthetic as pots and cut flowers in the 
country. A variety of cut flowers is available especially gladiolus, which is an 
important decorative flower that offers an excellent model for studying aging 
tepal flowers at various stages of aging present in the same spike (3). Riaz et 
al. (16) found that consumption of cut flowers was going to increase day by 
day in Pakistan. It was related with the rising living standards, education and 
electronic media that have promoted this business in recent years

Diversification of agricultural production is seen as a priority for less 
developing countries to reduce dependence on primary commodities. The 
main reason is declining trend of prices for primary agricultural commodities
despite high dependence on these commodities for their livelihood, (9). 
Accordingly, floriculture sector is chosen for enhancing farm incomes and 
reducing poverty in developing countries. Fewer economies of scale and 
labor-intensive nature of production in cut flower industries are major sources 
of comparative advantage in developing countries (12). 

The annual consumption of cut flowers in the world is worth US$ 13,000 
million. The main importers of cut flowers are USA, Germany, France, UK, 
Switzerland, Sweden, Norway, the Netherlands, Denmark, Belgium, Italy, 
Australia and Japan. Germany is the largest importer now, followed by US, 
France and Britain. Among the exporters of cut flowers, the Netherlands 
dominates the world trade (65%) followed by Columbia (12%) and Israel 
(6%). Thailand is world’s sixth largest exporter of cut flowers (14). At present 
Western Europe alone consumes half of the flowers produced in the world 
and a large expansion in flower consumption is taking place in Eastern 
Europe, Japan, China, South Korea, Thailand and Indonesia (6). By 
observing this rapid growth in cut flower export, this business can become 
Pakistan’s second largest export sector after textile if government of Pakistan 
encourages the cut flower growers by providing better  production technology 
refrigerated transportation and exploring more foreign markets (17).
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Conventionally flowers are grown for the aesthetic benefits, social function 
and export of essential oils and fragrance production (5). Now floriculture has 
been recognized as a potential business because of the divergence of 
farmers towards high value crops and use floral flower at social and industrial 
levels in Pakistan. Flowers cultivation in Pakistan is increasing day-by-day, 
due to growing demand of fresh flowers for garlands, bouquets, wreaths, etc.
These are not only cultivated for domestic purposes but also for export. The 
dried ones are exported to the USA and other countries as their essence is 
used in many food products. 

Pattoki and Chunian are emerging as a leading and pioneering home for cut-
flowers in Pakistan. About one million pieces of cut flowers are sent daily 
from here to Islamabad, Lahore, Karachi, Multan, Peshawar, Faisalabad and 
Gujranwala (1). The industry of growing flowers and other ornamental crops 
is mainly concentrated around the big cities: like Karachi, Hyderabad, Lahore, 
Rawalpindi, Islamabad, Multan, Faisalabad, and Quetta. Rose, ouberose, 
gladiolus, statice and marigold are the main exportable cut flowers in 
Pakistan. At present no information on gladiolus production in Pakistan is 
available 

Objective of this study was to estimate gross margins, net margins, benefit 
cost ratio and Cobb Douglass production function to check coefficient of 
regression model for gladiolus productivity. This study will be helpful to find 
out production constraints faced by stakeholders in this sector.

MATERIALS AND METHODS

Data collection

This study was conducted at the Institute of Agricultural and Resource 
Economics, University of Agriculture, Faisalabad, Pakistan during the year 
2011. The data were collected from tehsils Pattoki and Chunian as these are 
the main cut flowers growing areas in Punjab. From cut flowers gladiolus 
flower was targeted. For data collection a well-structured and pre-tested 
questionnaire was used. Random sampling technique was used and total 100 
respondents were taken for the study. 

Theoretical framework

The data were analyzed using SPSS ver. 17 and Microsoft Excel 2010 to 
estimate various responses and drawing conclusions for pertinent 
recommendations. The respondents were classified into small, medium and 
large farmers according to the size of their area under cut flower acreage. 
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The farmers having less than 2.5 acres were termed as small farmers; 2.5 to 
5 acres as medium farmers, whereas farmers having more than 5 acres were 
classified as large farmers.

Estimation of costs and income

Net values of the produce and cost involved were estimated. Cost of input 
variables such as labour, ploughing, planking, seed, fertilizer, irrigation,  
hoeing, pesticide, weedicide and picking were computed. To estimate gross 
income, value of product (flower piece) during the year was taken into 
account as given below:-

Gross margin (GM)

GM = TR-VC; where; TR = total revenue and VC = variable cost

Net income (NI)

NI = TR – TC; where TR = total revenue and TC = total cost

Benefit cost ratio (BCR)

BCR was computed using following formula:-  

BCR = TR/TC

Econometrics model specification

The Cobb-Douglas production function is the most commonly used functional 
form for analyzing agricultural production data. The major reasons for using 
this functional form are due to its mathematical properties, simplicity of 
computation, and interpretation (7). In addition, Cobb-Douglas production 
function is relatively simpler to estimate because of logarithmic 
transformation into linear form (4). Cobb-Douglas production function was 
used as the lead equation. It was linearized into a double logarithmic function 
to get a form amenable to practical purposes as expressed below:-

lnY = lna + b1lnX1 + b2lnX2 + b3lnX3 + b4lnX4 + b5lnX5 + b6lnX6 + b7lnx7 + 
b8lnX8 + b9lnX9 + b10lnX10 +  lnUi .

where; Y = revenue measured in Rs. X1 = age measured in years, X2 = 
education measured in years, X3 = flower growing experience (years), X4 = 
land preparation cost (Rs.), X5 = total labor man days, X6 = plantation No., X7

= FYM cost (Rs.), X8 = fertilization cost (Rs.), X9 = chemical cost (Rs.), X10 =
irrigation No., Ui = error term which included unknown factors affecting the 
revenue of farmers and ln = natural logarithm a = constant.
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RESULTS AND DISCUSSION

The results revealed that 72 percent sampled respondent’s were of 21-40 
years age, 24 percent respondents 41-60 years and 4 percent respondents 
were of > 61 years age. Most of farmers had education level of matric (36%), 
59 percent farmers had flower growing experience of 1-10 years, 22 percent 
11-15 years, 9 percent 16-20 years, 5 percent 21-25 years and 5 percent 
farmers had 26-30 year experience. Mostly the farmers were owner (50%), 
followed by tenant (32%) and owner-cum-tenant (18%) (Table-1). 

Table 1.   Socio-economic characteristics of the farmers in study area.
                   

Characteristics  Frequency Percent
Age (years)

21-40 72 72
41-60 24 24
61 and Above 4 4
Total 100 100

Education (years)
Illiterate 10 10
Primary 12 12
Middle 11 11
Matric 36 36
Inter 23 23
Graduation and above 8 8
Total 100 100

Tenancy status
Owner 50 50
Owner-cum-tenant 32 32
Tenant 18 18
Total 100 100

Flower growing experience (years)
1-10 59 59
11-15 22 22
16-20 9 9
21-25 5 5
26-30 5 5
Total 100 100

The data (Table 2) further showed that average seasonal prices received per 
piece of gladiolus in study area were the highest in autumn season i.e. Rs. 
16.88 by small farmers, Rs. 16.80 by medium farmers and Rs.17.71 by large 
farmers. Average prices received per piece in spring season were the lowest 
i.e. Rs. 12.97 by small farmers, Rs. 13.57 by medium farmers and Rs.15.71 
by large farmers.   

The results also revealed that maximum price (Rs. 18.43) was received by 
large farmers during summer season (Table 2). With regards to average 
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production cost, the data revealed that total cost of production per acre per 
season of gladiolus was Rs. 410965 for small farmers, Rs. 383807 for 
medium farmers and Rs.412019 for large farmers (Table 3).

Table 2. Average seasonal prices (Rs,/piece) Received by the
sampled farmers.

Season
Farmers categories

Small Medium Large
Winter 16.09 17.33 16.71
Spring 12.97 13.57 15.71
Summer 15.35 15.63 18.43
Autumn 16.88 16.80 17.71

Table 3. Average production cost/acre/season (Rs).
                                                                                        

Production practices
Farmers categories

Small Medium Large
Cultivator 2794.04 3061.69 2982.65
Planking 747.09 808.81 705.71
Rotavator 1220.8 1074.07 1316
Leveling cost 2046.15 1975 2000
Seed beds/ridges 
preparation

653.21 639.33 657.14

FYM 3416.06 4600 4140
Urea 6400.43 6001.33 7950
DAP 7126.97 7738.27 7637.5
Other (bags) 5193.68 3766.67 6300
Seedlings/bulb 
transplantation (man 
days)

3846.15 3900 3857.14

Seed 322432.75 296048.89 319938.78
Earthing up (man days)  3961.54 4180 4200
Hoeing 11179.92 11154.67 12122.45
Pesticide 2159.21 1933.33 2457.14
Weedicide 603.94 615 632
Tubewell irrigation 3746.94 3300 1900
Pickings 8267.09 7840 8142.86
Land rent 25000 25000 25000
Abiana 170 170 170
Variable cost 385795.96 358637.06 386939.38
Total cost 410965.96 383807.06 412109.38

The results (Table 4) further depicted that production per acre of small, 
medium and large farmers was 67725, 68506 and 64784 pieces, 
respectively. Maximum total revenue was obtained by small farmers 
(Rs.977335) followed by medium (Rs.968229) and large farmers 
(Rs.888466). Gross margin per season was higher in case of medium 
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farmers (Rs.609592), followed by small (Rs.591539) and large farmers 
(Rs.501526). Similarly net income per season was higher in case of medium 
farmers (Rs. 584422) followed by small (Rs. 566369) and large farmers (Rs. 
476356) (Table 4). Maximum BCR was also noted for medium farmers (2.52) 
followed by small (2.38) and large farmers (2.16).

Table 4. Economic analysis.

Indicator/unit
Farm size categories

Small Medium Large
Variable cost (Rs.) 385795.96 358637.06 386939.38
Total cost (Rs.) 410965.96 383807.06 412109.38
Production (pieces/acre) 67725.8 68506.82 64784
Average price (Rs./ piece) 14.43 14.13 13.71
Total revenue (Rs.) 977335.4 968229.7 888466.29
Gross margin (Rs.) 591539.44 609592.64 501526.91
Net income (Rs.) 566369.44 584422.64 476356.91
BCR 2.38 2.52 2.16

The estimated results of Cobb-Douglass production function (Table 5). 
revealed that value of R2 was 0.66 and F-value of 17.41 which indicated that 
our model is overall significant.  The coefficient of age was 0.11. It was 
insignificant and had positive impact on revenue. The education of the 
farmers is very important because cut flower is a very sensitive business. The 
coefficient for education was 0.05 which was insignificant. Education had 
positive impact on revenue but it was insignificant. The coefficient of flower 
growing experience was 0.10 and was significant at one percent level. It 
demonstrated that with one percent increase in flower growing experience 
total revenue increased by 0.10 percent. Coefficient for land preparation was 
0.15 which is insignificant. Land preparation had positive impact on the 
revenue but it was insignificant. The coefficients for total labour (0.19 man 
days, plant population (0.12) and FYM (0.01) were also positive and 
insignificant. Among these variables labour is very important variable as 
production of gladiolus required large amount of labour from land preparation 
to pickings and selling in the market. However, fertilization showed positive
and highly significant impact with coefficient value of 0.17 (Table 5). It 
demonstrated that one percent increase in the expenditure on fertilization 
enhanced revenue by 0.17 percent.

Gladiolus is severely attacked by insect pests and fungus so it requires 
sufficient amount of chemical application. The coefficient for this variable 
(0.15) was positive and significant at one percent level. It revealed that one 
percent increase in expenditure on chemicals increased revenue by 0.15 
percent. Similarly coefficient for this irrigation number was - 0.40 which was 
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negative and significant at one percent level. It indicated that one percent 
increase in irrigation number decreased revenue by 0.40 percent. The data 
showed that there was over use of irrigation by sampled farmers in study 
area.  These results agree to those Gauchan et al (6), Jahan (9), Kendirli and 
Cakmark (10) and Mosogoya and Maerere (13). The value of R2 0.66 and F.
value of 17.41 indicate overall significance of our model.

Table 5. Regression Results of Cobb-Douglass Production Function.

Variable B t-value Sig. Level
Constant 7.93 2.94 0.00
ln-age (years) 0.11 1.24 0.22
ln-education (years) 0.05 0.52 0.61
ln-flower growing experience (years) 0.10 2.77 0.01
ln-land preparation cost (Rs.) 0.15 1.40 0.16
ln-total labor man-days 0.19 1.68 0.10
ln-plant population (No). 0.12 0.51 0.61
ln-FYM cost (Rs.) 0.01 0.86 0.39
ln-total fertilization cost (Rs.) 0.17 2.88 0.00
ln-chemical cost (Rs.) 0.15 2.89 0.00
ln-irrigation No. -0.40 -2.46 0.02
R2 0.66
Adjusted R2 0.62
F-ratio 17.41

CONCLUSION AND RECOMMENDATIONS

The study concludes that gladiolus production is profitable business as 
returns are double than cost. Average total cost of production per season per 
acre of sampled small, medium and large farmers was Rs.410965; 
Rs.383807 and Rs.412109, respectively. Maximum production per acre per 
season was noted for medium farmers (68506 pieces) followed by small 
(67725 pieces) and large farmers (64784 pieces). Higher gross margin per 
season was also noted in case of medium farmers (Rs.609592), followed by 
small (Rs.591539) and large farmers (Rs.501526). Same pattern was noted 
for net income (Rs.566369 small, Rs.584422 for medium and Rs. 476356 for 
large famers). Benefit cost ratio was also maximum for medium farmers 
(2.52) followed by small (2.38) and large farmers (2.16). 

The results of econometrics Cobb-Douglass production function revealed that 
variables of age, education; land preparation cost, plant population, labour 
man days and FYM were positive and insignificant. Flower growing 
experience, fertilization and chemical cost had positive and significant impact 
on the dependent variable (revenue). The coefficient of irrigation number was 
negative and significant. 
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It is further observed that fungus on gladiolus is very dangerous disease as it 
destroys the crop within few days. Moreover, there is no proper cut flower 
market, marketing information system and training institute. Canal water is 
not sufficiently available in study area.   In addition to lack of effective and 
pure pesticide, transport and cooling facilities observed, very high seed cost 
and fluctuation in seasonal price of cut flowers were also noted.

There should be proper education and training of the farmers interested in 
flower production. A well-established cut flower market and research institute 
should be established. Farmers should use balanced fertilizer and effective 
weedicide and pesticides application. Disease resistant varieties should also 
be introduced. Moreover, Government and private sector should take 
effective measures to enhance production and export of cut flowers.
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