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ABSTRACT
Decline in Agriculture production due to salinity is one of the key problems in many areas around 
the globe including Pakistan. Around the globe approximately, 800-million-hectare area is salt 
affected and it is estimated that up to middle of 21st century, 50 % of the arable land all over the 
world will be destroyed due to salinization problem. Use of canal water is the only strategy where 
saline and good quality waters are used in a cyclic manner for leaching down the salts that 
accumulated during irrigation with saline water. In this manner, salt accumulation does not rise 
beyond tolerance limit of the crop. Current study was conducted at research area Department 
of Soil Science, College of Agriculture, University of Sargodha, Pakistan during 2018. The 
experiment consisted of four treatments replicated four times and randomized complete block 
design (RCBD) was used to make layout. Treatments were; T1 = canal water (control), T2 = water 
of EC 2.0 dS/m, T3 = water of EC 3.0 dS/m and T4 = water of EC 4.0 dS/m. Maize was sown as 
test crop. Pre and post-harvest soil analysis was carried out for different physical and chemical 
characteristics. Maize fodder biomass, plant height, plant diameter and no. of plants/m2 were 
noted. The observed results showed that irrigation with canal water significantly enhanced the 
maximum height of maize plants, number of plants/m2, stem diameter and fresh weight/total 
biomass of maize plants. The T2 and T3 produced less yield as compared to T1 but significantly 
higher to T4. Results of the experiment revealed that growth and yield components of maize were 
impaired in a negative way with the use of saline water as source of irrigation.
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INTRODUCTION
Maize (Zea mays L.) is highly cross-pollinated species 
and monoecious crop of Asia, and now a days 
considered poultry feed industry’s back bone. Maize is 
very nutritious fodder and it is the largest resource of 
livestock feed. Maize can be grown for fodder purpose 
all over Pakistan with extensive climatic range. It can 
be harvested 8-10 weeks after sowing (Rashid and 
Iqbal, 2012). Maize is moderately salt sensitive crop 
(Maas and Hoffman, 1977). Maize is also significant 
component for the production of jelly, glucose, flakes 
and custard in many industries. Now a days, corn is 
also used in the production of varnishes, ammunition, 
paints shortening compounds, soaps and many other 
products. Maize fodder contains 51.69% neutral 
detergent fiber, 40.18% fodder crude fiber, 28.79% 
fodder cellulose, 22.98% acid detergent fiber and 
maize seed contain 71.97% starch, 4.85% oil, 9.74% 
protein and 9.44% crude fiber (Ali et al., 2014). Weed 
pervasion, excessive or sometimes no use of fertilizers 

and other factors are the main reasons due to which 
yield and growth of maize crop is affected (Khan et al., 
2013).
At present global agriculture faces many problems, 
such as 70% more food production versus 2.3 billion 
additional people by 2050, while fighting against 
hunger and poverty, more efficiently consuming rare 
natural resources and adapting to change of drastic 
climate (FAO, 2009). Low productivity in most cases 
is attributed to various abiotic stresses. It has been 
expected that more than 50% of yield is decreased 
because of abiotic stresses and the salt stress is one 
of them (Rodríguez et al., 2005). Around the globe salt 
stress is foremost concern for agriculture because it 
affects almost all the functions of the plant. More than 
6% of the land in world and one third of the arable lands 
are severely under salt stress (FAO, 2008). Economy 
of Pakistan is based mainly irrigated land of the country 
that is 17 million hectares in total and out of this, 6.3 
million hectares is salt affected. This salt-affected area 
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has to be reclaimed to make the country prosperous 
and developed (Qadir et al., 2000). The development of 
soil salinity is due to two main causes, one is the direct 
tide during rainy season and the second is  upward 
movement of saline groundwater during dry season.
Salinity affects every plant at any growth and 
development stage but germination rate, seedling 
growth and percentage of germination affect in different 
ways according to plant species (Gul et al., 1999). High 
concentrations of salts affect seed germination, and the 
inability of water, causing ion to be disrupted, leading 
to osmotic stress and ion toxicity. The salinity causes 
osmotic stresses which are due to decreased soil 
water potential. (Khan and Panda, 2008). A decrease 
in biomass, changes in the capacity of photosynthesis 
in the water of foliated leaf potential has been reported 
due to salinity. Reduction in the pigment contents of 
the leaves is due to rise in levels of salts that increases 
the level of Na +, Cl- while decrease in level of K+ and 
Ca2+ contents (Mansour et al., 2005). Consequently, 
installation of private wells is growing day by day. 
Using unfit water poses problems of salt buildup in the 
rhizosphere. The increase of salinity in the root zone 
can be detrimental to the crops grown.
The management of soils affected by salts involve a 
combination of agricultural practices such as water 
quality, chemical modification and local conditions 
including climate, economic, cultural and political 
environment of crops and the existing agricultural 
system. Previously after lot of research scientists 
compiled effective tools to alter and use of several 
modifications to improve the properties of saline 
soils which may be either physical or chemical. To 
reduce the problem of saltiness, there is no single 
procedures that have been invented by scientists but 
many practices were utilized that performs adequately. 
The significance of use of organic matter in this 
regard has been recognized due to its effect on the 
upgrading and altering the properties of saline soil 
for the growth of the crop, as well as due to its role 
as source of nutrients. Several organic modifications, 
such as compost and manure have been examined 
for their effectiveness in the recovery of saline soils. 
Use of organic amendments for reclamation of sandy 
soil is little alone but a big literature is available on its 
effectiveness to perk up the physical properties of soil 
(Qadir et al., 2000). So current study was conducted 
to check the effect of canal and saline water on maize 
growth parameter.

MATERIALS AND METHODS
Harmful/ill effects of saline water were evaluated on 
maize crop at University of Sargodha during 2018. This 
experiment was designed under randomized complete 

block design (RCBD) having 4 treatments which were 
replicated four times. For this purpose, plot of 4 x 4 m2 

size was used for each treatment.
T1 = canal water (control)
T2 = water of EC 2.0 dS/m
T3 = of EC 3.0 dS/m
T4 = water of EC 4.0 dS/m

Soil samples were analyzed for pH, SP, ECe, Ca+Mg, 
Na+, K+, N, P, CO3

2-, HCO3
-, Cl- and SAR. The soil 

samples were collected at the depth of 0-15 cm 
with the help of soil auger. Analytical methods of 
Handbook 60 of USDA (1969) were used for different 
determinations. The bed for sowing of maize seeds was 
prepared through cultivation of field for 2-3 times with 
tractor-mounted cultivater. Maize variety “Sargodha 
2002” was sown using 37 kg/ha seed rate. For weeds 
free crop, hoeing practice was done twice to avoid 
competition between weeds and crop. Irrigation water 
of required range as mentioned in the treatment plan 
was prepared and then applied accordingly. Inorganic 
fertilizers (urea, DAP and SOP) were applied @ 190-
150-100 NPK kg/ha, respectively. However, DAP and 
SOP fertilizers were applied at the time of sowing but 
urea was applied in two splits at 40 and 60 days of 
sowing. At maturity, crop was harvested and its growth 
parameters were recorded. 

Statistical analysis
Statistical analyses of all the collected data were done 
using Tukey’s test at five percent level of probability 
as demonstrated by Steel et al. (1997).

Table 1. Experimental soil analysis before cultivation
Parameters Unit Value
pHs - 8.3
ECe dS m-1 0.73
Carbonates Milli equivalent per liter 1.5
Bicarbonates Milli equivalent per liter 3.12
Chloride Milli equivalent per liter 2.95
Sulfate Milli equivalent per liter 1.47
Calcium + 
Magnesium Milli equivalent per liter 2.92
Sodium Milli equivalent per liter 3.65
SAR (mmolc/L)0.5 3.02
Organic matter % 0.81
P ppm 6.8
K ppm 109.8
Soil Textural 
Class - Clay loam

RESULTS AND DISCUSSION

Maximum height of maize plants (cm)
Height of plants is a vital characteristic which is the 
ultimate result of combined effect of genetic dynamics 
and applied inputs. Generally, it determines the growth 
and vigor of plant. Data showed that applying of canal 
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and brackish water inclined maize height significantly. 
It was also obvious from the data that different 
treatments indicated significant differences in terms 
of statistics. The maximum plant height (180.65 cm) 
of maize was recorded in the treatment T1 (control) 
grown with canal water (Fig. 1). This treatment (canal 
water) proved superior over all other treatments. In the 
same way plant height of 163.87cm and 158.16 cm 
was noted T2 EC = 2 dS m-1 and T3 EC = 3 dS m-1,.
respectively. Whereas T4. produced minimum plant 
height which is 151 cm. Similar outcomes were also 
shown by Manzoor (2019). Findings of Murtaza (2019) 
were also in the same directions who applied canal 
and saline water to grow sorghum crop.

Number of plants per m2

Appropriate plant population is essential to obtain the 
optimum yield of the crop. Number of plant per m2 
determined the crop growth and yield. Among all the 
treatments the highest number of plants per m2 (28) of 
maize was noted in treatment grown with canal water 
(Fig. 2). Among all the treatments, canal water showed 
superiority. The other treatments T2, T3 and T4 (water of 
EC = 2 d Sm-1, water of EC = 3 dS m-1 and water of EC 
= 4 dS m-1) produced 26, 24 and 22 number of plants 
per m2 respectively. On the other hand, treatments 
(T2 and T3) proved at par with each other in term of 
statistics. Germination (%) and growth of these three 
species (cauliflower, canola and cabbage) decreased 
significantly as salinity increases up to the level of EC= 
14.1 dS/m. Findings of Murtaza (2019) were also in the 
same directions who applied canal and saline water to 
grow sorghum crop.

Stem diameter per m2 
Stem diameter is most imperative agro-morphological 
trait that generally shows the vigor and growth of plants. 
Diameter of stem of maize plants was affected by use 
of brackish water. Data regarding stem diameter of 
maize has been presented in Fig. (3) which showed 
that irrigation with canal water (T1) recorded maximum 
stem diameter (2.25 cm2) of maize. The irrigation with 
water of EC = 2 and EC = 3 dS/m (T2 an  d T3) produced 
2 and 1.8 cm2 stem diameter of maize. Treatment T4 
indicated the minimum value of 1.65 cm2 stem diameter. 
These outcomes are supported by Murtaza (2019) that 
quick decline in stem diameter of maize was observed 
when salt stress increased from 1 dS/m to 12 dS/m. 
Similarly, results of Manzoor (2019) were also in the 
same direction who conducted a field experiment to 
grow sorghum crop applying canal and saline water.

Fresh total biomass of maize plants 
Fresh weight is the total biomass produced by a plant. 
It is the most important parameter which represents the 

net return from the crop. As the fresh weight of plant 
is more than net return from maize crop will also be 
higher. Data showed that impact of canal and brackish 
water on fresh weight of maize indicated significant 
results (Fig. 4). The water of EC = 2 dS/m which is T2 
and EC = 3 dS/m which is T3 produced fresh weight of 
5.1 and 4.8 t/ha of maize respectively was recorded. 
However, among all the treatments, the lowest fresh 
weight (4.25 t/ha) of maize was measured with 
treatment T4 (irrigation of water having EC = 4 dS/m). 
Saline water severely affected the biomass weight of 
crops, with highest reduction at 14.1dS/m. Findings of 
Murtaza (2019) were also in the same directions who 
applied canal and saline water to grow sorghum.
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It was also reported low yield under salinity in many 
crops such as wheat, barley, beans, rice and cotton. 
Findings of Murtaza (2019) were also in the same 
directions who applied canal and saline water to grow 
sorghum crop. 

CONCLUSION
It is concluded that canal and brackish/saline water 
irrigation impart significant impact on growth and yield 
components of maize plants. Among all the treatments, 
the use of canal water was proved to be the best to 
obtain the highest growth and yield. The increase in 
salt concentration of irrigation water decreased growth, 
different yield components of maize plants.
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