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Abstract: NaCl salinity has deleterious effects on many food crops especially in morphology of the plants. For
this purpose a research was conducted on maize (Zea mays L. ) in the Department of Botany, University of
Gujrat, Pakistan. There were three treatments 0, 50 and 100mM of NaCl with four replicates. Experiment was laid
down in CRD. After applying the treatments the responses against the NaCl treatments was studied. The
morphological studied included root and shoot fresh weight root and shoot length and number of leaves and
physiological parameters included chlorophyll a and b tests were observed. It was observed that with the
increase in salinity levels plants growth was adversely affected which showed the maize was highly sensitive
to salinity and increased level of salinity has lethal effects on it resulted reduction in chlorophyll contents. 
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INTRODUCTION absorb sufficient water for growth; hence decreases leaf

Plant growth and physiological and biochemical that the plants grown at 35 mM NaCl formed less dry
attributes was seriously affected due to salinity [1]. Plants matter, fruit yield and chlorophyll concentration than
have developed a wide range of mechanisms to sustain grown under normal solution. Plants growing in salinity
crop productivity under salt stress. Increasing evidence have another mechanism to survive in this medium. The
suggests that plant species and varieties vary greatly in mechanism was the accumulation of certain organic
their resistance to salinity [2]. The supply of mineral ions metabolites of low molecular weight that are collectively
to the leaf growing region may decline. Lower known as compatible solutes [8]. Salinity causes
transpiration rate, coupledwith reduced ion uptake by the reduction in the chlorophyll contents due to this leaf
roots, or reduced xylem loading, may cause poor senescence was also causes due to saline environment
supplyvia the xylem. So it is possible that an inadequate [9]. Leaf senescence is also correlated with increased
supply of ions to the expandingregion may restrict cell membrane permeability at high salt concentration [10]. 
division or expansion when plants are grown at high The main objectives this study was to asses the
levelsof NaCl [3]. The large quantities of ions in mature or effect of NaCl on morphology and chlorophyll of maize. 
older leaves accumulated under salt stress [4]. Salinity
affects the growth of the root and causes production of MATERIALS AND METHODS
toxic ion effects on the plant growth and development and
this toxicity reduce the shoot growth [5]. Salinity causes This research was done in the research lab of
high concentration of K  and low concentration of Na  in Department of Botany, University of Gujrat on maize (Zea+ +

the cytosol. They do this by regulation the expression mays L. ). The seeds of maize were sown on 21 September
and activity of K and Na  transporters and H  pumps that 2012. Six seeds were sown in each pot with twelve+ + +

generate  the  driving  force for transport [6]. The replicates.  After  5  days  the  germination was started.
observable indirect effect of salinity on plant growth is The plants were thinned before applying the treatments.
reduction in water content of a soil. As salinity increases, Only 3 healthy plants from each replicates were selected
soil water potential decreases. In general, the presence of for  the  treatments. The   treatments   were   given  after
salt in soil solution decreases the osmotic potential of soil 20 days of germination. The following 3 treatments given
creates water stress and makes it difficult for the plant to were as under. 

water potential [4]. In strawberry Kaya et al. [7] resulted
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To=Control Root Fresh Weight: The fresh weight of root was
T1=50mM NaCl adversely affected and the loss in the weight was
T2= 100mM NaCl significantly observed in this research. As  shown in

Pots were arranged in CRD (Complete Randomized the T2 (100mM) which mean that by increasing the salt
Design) with four replicates. The Plants were harvested level it limit the root length which causes the loss of root
after 15 days of treatments. fresh weight. These results were similar to the study of

Morphological Tests: Root and shoot fresh weights were the minimum weight loss was observed at high level of
taken at electrical balance in grams. Similarly the root, salinity. Similarly Hussain et al. [11] and Izzo et al. [12]
shoot and leaf lengths were measured in cm with the help explain the ionic toxicity of Na  to the maize. 
of scale. Number of leaves per plants was also calculated.

Chlorophyll a and b Tests: The chlorophyll a and b tests considerable   effect   of   salinity   (0,   4.   7,  9.   4  and
were taken on spectrophotometer model UV 300, 14. 1 dS m-1) ongermination, shoot length, shoot and root
Company O. R. I., ReinbekerWeg 75 Hamburg, Germany. fresh weight of canola, cabbage andcauliflower. It has
The readings of samples were taken on different been  reported  that  the  reductions  in  the  rate  of  leaf
wavelengths i. e. 645 and 663. Following formula was and root growthare probably due to factors associated
applied on the spectrophotometer reading. with  water  stress  rather  than  a  salt-specificeffect  [14].

Chl. a (mg g f. wt) = [12. 7 (O. D 663) - 2. 69 (O. D 645)] x of  T1  the  maximum  growth  is  take  place  and  it  shows1

V/1000 x W the maximum weight this was due to the low level of
Chl. b (mg g f. wt) = [22. 9 (O. D 645) - 4. 68 (O. D 663)] x salinity in T1 but in the T2 the shoot growth was1

V/1000 x W adversely affected and have minimum growth. In T2 the
W= weight of the fresh leaf (g) growth was significantly reduced as shown in table 1 and
V= volume of the extract (ml) figure 2. 

Statistical Analysis: Completely randomized design Root and Shoot Length: Salt stress also causes the water
(analysis of variance technique) of the data was computed stress in the plant which was responsible for limited
for all attributes by using COSTAT for DOS computer growth in root and shoots length. Low level salts
program version 3. 03. Bar graph values were drawn by concentration did not affect the plant but by increasing its
using Microsoft Excel software. levels it has harmful affects. In this study the maximum

RESULTS AND DISCUSSIONS cm and in minimum in T2 (100mM) which was 9. 9 cm as

The reduction in plant growth due to salinity was a maximum growth was take place in the replicates of the
serious problem. Salinity effect plant morphology as well control group which was 11. 1 cm and minimum in the high
as its biochemical process. In present study different level of salinity T2 (100mM) i. e. 8. 15 cm as shown in
maize was grown under different saline environments i. e. figure 4. These results were similar to the findings of the
50mM and 100mM and its effects were studied and Alberico and Cramer[15] and Cramer et al. [16] on maize.
compared with the control group which contain the distill The Means of analysis of variance of this research also
water. The following results were obtained. show the significant results as shown in Table 1.

Table 1 and figure 1 the maximum loss was observed in

Usman et al. [5] on maize. According to Usman et al. [5]

+

Shoot Fresh Weight: Jamil et al. [13] found a

In our present study it was resulted that in the replicates

root length was noted in the T1 (50mM) which was 11. 6

shown in figure 3. And in the case of shoot length the

Table 1: Means of analysis of variance for Root fresh wt., Shoot fresh wt., Root length, Shoot length, leaf length, No. of leaves, Chlorophyll “a and b” of
Maize (Zea mays L.) under varying NaCl levels

M.s of Root M.s of Shoot M. s of Root M.s of Shoot M.s of Leaf M.s of No. M.s M.s
Source df fresh wt. (gm) fresh wt. (gm) length (cm) length (cm) length (cm) of leaves of chl-a of chl- b

NaCl 2 0.0139* 0.0193* 3.01ns 9.5033* 77.150* 0.333ns 7.037ns 0.0014ns
Error 9 0.0018 0.0035 5.4144 2.0166 17.288 0.222 1.961 5.722

Total 11
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 Fig: 1-8: Effect of NaCl on Different Parameters

Leaf  Length  and  No.  of  Leaves:  Romero  et  al.  [17], plant photosynthesis coupled with a progressive
Dong et al. [18] reported that saline environment results decrease in plant carbon assimilation rate [20]. How far
in the decreases in the leaf area and  number  of  leaves. stress can induce damage to PSII reaction centers can be
Akram et al. [19] also observed the decrease in number of assessed by a non-invasive measurement of
leaves due to salinity. Our results were similar to the photosynthesis   by   chlorophyll   a   fluorometry. By
pervious studies the high concentration of salts affects this  technique plant viability and performance in
plants growth which ultimately has adverse  affects on response  to  any  stress  including  salt  stress  can be
the morphology of the plant. Leaf length was maximum easily appraised [21]. A number of studies on
noted in T1 (50mM) level and minimum in T2 (100mM) photosystem II performance have been conducted on
level and in the study of number of leaves the control and different plant species in the field [22]. On cultivated
T1 (50mM) replicates has the sameleaves but in the higher plants under salt stress [23]. In our study the amount of
NaCl concentration in T2 (100mM) reduces the number of chl-a and chl-b was decreased with the increase of toxicity
leaves. According to Usman et al. [5] due to salt stress of Na  and it also shown the decrease in the surface area
loss in leaf area causes the change in the metabolic of leaves and number of leaves. With this decrease the
reaction and photosynthetic rate which was the photosynthetic rate was also disturbed and the
responsible for the stunted growth in the plant. By the biochemical processes of the maize. According to Ashraf
analysis of figure 5, 6 and table 1 it was concluded that [24]Osmotic adjustment in plants subjected to salt stress
loss in leaf length and number of leaves shows the canoccur by the accumulation of high concentrations of
significant results. eitherinorganic ions or low molecular weight organic

Photosynthetic Pigments: Under salt stress when there is higherplants grown under saline conditions, their relative
reduced photosynthetic rate, excess light excitation contributionvaries among species, among cultivars and
energy results in photo-oxidative damage to the even betweendifferent compartments within the same
photosynthetic machinery that results in suppressed plant.

+

solutes. Although both of these play a crucial role in
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