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Introduction 

Zea mays L.( Maize) is the third most important cereal crop after 
wheat and rice all over the world. Taxonomically, Zea mays L. belongs to 
tribe Maydeae, family Poaceae and genus Zea. It is believed that Zea 
might be derived from old Greek name Zola named for food grass. The 
other Zea species, referred to as teosintes are largely wild grasses native 
to Mexico and Central America (Doeblay, 1990). The center of origin for 
Zea mays (2n=20) has been established as the Mesoamerican region, 
now Mexico and Central America (Watson & Dallwitz, 1992). 
Benzyladenine (BA) is the synthetic form of Cytokinins (CKs) known to 
regulate several aspects of plant height growth and development, including 
the response of plants to abiotic stress (Haberer and Keiber, 2002). 
 Benzyladenine with seed treatment increases the growth rate and 
pod yield under moisture stress compared to water soaked seeds (Reddy 
et al.,2003).Chlorophy ll content and relative water content increase by 
application of benzyl adenine. 
Aim of the Study 

1. To study biochemical changes in maize seedlings during induced 
drought stress in relation to their resistant and susceptible behavior. 

2. To study the effect of drought stress and benzyladenine at 
physiological level in maize seedlings. 

Materials and Methods 

 Two maize Cultivars CM-500 (Resistance) and GYC-9327 
(Susceptible) cultivars were raised in pot with three replications. Fifteen DAS 
seedlings were treated with 10, 15 and 20 % PEG-6000 induced water 
deficit stress. Prior to this induction of stress seeds were treated with 25 
ppm benzyladenine for one hour. There were eight treatments (T1 – Control, 
T2 - PEG- 6000 (10%) treatment, T3 - PEG- 6000 (15%) treatment, T4 – 
PEG- 6000 (20%) treatment, T5 - Seeds treatment with Benzyladenine (25 
ppm) for 1hr., T6 - Seeds treatment with Benzyladenine (25ppm) + PEG 
(10%), i.e. T2+T5, T7 - Seeds treatment with Benzyladenine (25 ppm) + 
PEG (15%), i.e. T3 + T5, T8 -Seeds treatment with Benzyladenine (25 ppm) 
+ PEG (20%), i.e. T4 + T5.(Shown in fig. 2).This eight treatments were 
divided into two groups, first group T1 to T5 to study the effect of PEG 
stimulated water stress and second group treatments T5 to T8 observed the 
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effect of benzyladenine under PEG induced water 
deficit stress. The seedlings were analysed for 
biochemical and physiological parameters. 
 Preliminary experiment was carried out to find 
out suitable concentration of BA bases on the 
germination percent of 25 ppm concentration found 
best which was selected for the further study. (Fig. 1)  
Before sowing maize seeds of both genotypes were 
treated with 25 ppm Benzyladenine (BA) for 3 hour and 
dried for 30 min. Then the seeds were germinated in 
underlaboratory condition, artificial drought stress was 
induced by using polyethylene glycol (PEG-6000). The 
15 days after sowing (DAS) seedlings were taken into 
conical flask containing PEG-6000 (10 %, 15% and 
20%) and artificial drought induced for 24 hrs. (Fig. 2) 
After 24 hrs seedlings were collected for their 
biochemical and physiological analysis 

Review of Literature 
Biochemical Parameters 
Moisture  

 Abo-El-Kheir and mekki (2007) studied the 
effect of water deficits at different reproductive stages 
on growth. The water content in maize leaves was 
significantly decreased by decreasing soil moisture 
content.  
Total Carbohydrates  
 Keyvan (2010) studied the effect of drought 
stress on bread wheat cultivars, viz., Chamran (C1), 
Marvdasht (C2) and Shahriar (C3). He observed that 
leaf soluble carbohydrates was variable between 1.1 
to 10.4 percent on 14 to 20 days after flowering 
according to cultivar, drought stress increased the 
concentration of these parameters in the leaf.  
 Ahemad et al., (1989) studied the effect of 
phytoharmone on water stressed maize plant. It was 
observed that drought adversely affect the synthesis 
and translocation of carbohydrate which affect an 
accumulation of amino acid proline. Application of 
phytoharmone increased carbohydrate content in 
maize plant. 
Total Soluble Sugars 

 Soluble sugars content plays a very 
important role in carbohydrate metabolism and has a 
close relationship with photosynthesis and production 
(Wilcox, 2001). 

Various authors point out to the role of 
soluble sugars in the protection against stresses. 
Mobilisation of storage reserves in the endosperm of 
cereal seeds is tightly regulated and has a primary 
pivotal role in the interactions among sugar, ABA and 
gibberellin pathways responsible for the response to 
drought.  
 Yin et al., (2012) studied effect of drought 
stress on physio-biochemical parameters of maize 
varieties and reported that water stress caused 
significantly increased soluble sugar content in 
maize.   

 Mohammadkhani and Heidari (2008) studied 
drought stress was applied with various concentration 
of i.e. 10, 20, 30 and 40 % polyethylene glycol (PEG) 
and without PEG (control). Soluble sugar 
accumulations of two maize (zea mays L.) genotypes 
were determined after drought stress. They recorded 
that, soluble sugar concentration increased from 1.18 
to 1.90 % in root and shoot of both varieties under 
drought stress condition. 
Reducing Sugars 

Deshmukh et al., (2001) reported that water 
stress induced by polyethylene glycol (PEG-6000) at 
seedling stage in three different varieties of rabi 
sorghum caused significantly increased in level of 
reducing sugars due to water stress. While reducing 
sugar was higher in RSLG-262 and lower in swati 
variety. 

Sarwat and El-Sherif (2007) studied effect of 
benzyladenine on some hulled and hulled less 
genotype grown under two salinity levels of irrigation 
water. Barley plant irrigated with underground water 
of two salinity levels (4413 and 8761 ppm). The 
genotype Giza 123 and line-1(salt resistant cultivar) 
had the highest reducing sugar as compare to with 
line-2 (Salt sensitive cultivar) genotype.  
True protein 

Ali et al., (2011) observed the effect of 

growth promoter in drought stressed maize line. They 
found that the application of benzyladenine (50 mg/L) 
increased the total soluble protein. 
           Zeid and El-Semary (2008), studied the 
response of two differentially drought tolerant variety 
of maize, Giza 2 and single cross hybrid 155 were 
planted under different levels of drought stress 
induced by polyethylene glycol (PEG 4000). The 
maize genotype Giza 2 was more tolerant than SCH 
155. The growth regulator treated plants had higher 
protein as compare to untreated plants. Accumulation 
of protein may account for high osmo-regulation in 
growth regulators treated plant under drought stress 
condition. 

Deshmukh et al., (2001) reported that water 
stress induced by polyethylene glycol (PEG-6000) at 
seedling stage in three different varieties of rabi 
sorghum caused significantly decreased in protein.  
Total Chlorophylls  

Chlorophyll concentration has been known 
as an index for evaluation of source therefore 
decrease of this can be consideration as a non 
stomata limiting factor in the drought stress 
conditions. There are reports about decrease of 
chlorophyll in the drought stress conditions (Majumdar 
et al., 1991).  

Ali et al.,(2011) observed the effect of growth 
promoter in drought stressed maize line. They found 
that the application of benzyladenine (50 mg L

-1
) 

increased the chlorophyll.  
Yin et al., (2012) studied effect of drought 

stress on physio-biochemical parameters of several 
varieties of maize. Water stress caused significant 
decreased in chlorophyll content. 

Efeoglu et al., (2009) studied the response of 
the maize (zea mays L.).Cultivar Doge, Vero and 

Sr.no. Treatments Sr.no. Treatments 

T1 Control T5 25 ppm BA 

T2 10 % PEG T6 25 ppm BA + 10 % PEG 

T3 15 % PEG T7 25 ppm BA + 15 % PEG 

T4 20 % PEG T8 25 ppm BA + 20 % PEG 



P: ISSN No. 0976-8602          RNI No.UPENG/2012/42622         VOL.-V, ISSUE-III, July-2016                                                                                                                        

                                                                                   Asian Resonance 

37 

 

E: ISSN No. 2349-9443 

 
Luce to drought condition. Drought stress was 
imposed on the plant at 12 DAS by withholding 
irrigation for 12 days and then rewatering for 6 days. 
They observed that Chlorophyll a and b as well as 
total chlorophyll (a+b) of all maize cultivars 
significantly reduced under drought stress. 

Tas and Tas (2007) studied the chlorophyll 
content of two T. aestivum and two T. durum cultivars 
under control and stress condition. They observed 
significant reductions in chlorophyll content in all 
cultivars under water stress. 
Proline  

Proline is an α-amino acid, one of the twenty 
DNA-encoded amino acids. It is not an essential 
amino acid, which means that the human body can 
synthesize it. It is unique among the 20 protein-
forming amino acids in that the amine nitrogen is 
bound to not one but two alkyl groups, thus making it 
a secondary amine. 

 
The protective role of proline in osmotic 

stress is not well understood, it is thought to function 
as a compatible osmolytes that stabilize membranes 
and sub-cellular components. In addition, proline is 
proposed to scavenge free radicals (Fabro et al., 
2004). A positive correlation between proline 
accumulation and osmotic stress tolerance has been 
reported in several experimental systems (Gilmour et 
al., 2000; Nanjo et al., 1999).  

Drought stress is a decrease of soil water 
potential, so plants reduce their osmotic potential for 
water absorption by congestion of soluble 
carbohydrates and proline and in other words osmotic 
regulation is performed (Martin et al, 1993). Osmotic 

regulation helped in cell development and plant 
growth in water stress (Pessarkli, 1999). Functions of 
proline accumulation have also been proposed, 
including stabilization of macromolecules, a sink of 
carbon and nitrogen for use after relief from water 
deficit, radical detoxification and regulation of cellular 
redox status by proline metabolism.  
 Zlatev and Stoyanov (2005) suggested that 
proline accumulation of plants could be only useful as 
a possible drought injury sensor instead of its role in 
stress tolerance mechanism.  
 Moussa and Abdel-Aziz (2008) studied 
comparative response of drought tolerant and 
sensitive maize genotypes to water stress. Maize 
genotypes Giza 2 (drought tolerant) and Trihybrid 
321(drought sensitive) were sown in small pots. Water 
stress condition was created by irrigating the pots with 
polyethylene glycol (PEG) solution of 0.0, -5, -10 and -
20 bars and observed on 21 days old seedlings. While 
increased accumulation of proline in Giza 2 (5.82 
mM/gm) was more than trihybrid 321(3.96 mM/gm) 
under drought stress. 
 Rai et al., (2004) studied effect of 
waterlogging of some biochemical parameters during 

early growth stages of maize. The 10 lines of maize 
(zea mays L.) after 20 days of growth were studied 

subject to waterlogging and changes. Biochemical 
characters were studied in 2 cm root apices after 48 
and 96 hours of waterlogging. Proline content was 
increased but after 96 hour of waterlogging it 
decreased. 

Mohammadkhani and Heidari (2008) studied 
drought-induced accumulation of proline in two maize 
varieties. The solute accumulation of two maize (Zea 
mays L.) cultivars (704 and 301) were determined 
after PEG-6000 induced drought stress.The free 
proline level increased (from 1.56 to 3.13 times) in 
response to drought stress and the increase in 704 
variety was higher than 301 variety. It seems that 
proline may play a role in minimizing the damage 
caused by dehydration. Increase of proline content in 
shoots was higher than roots.  
 Akhkha et al., (2011) conducted a pot 
experiment to evaluate the effects of water stress on 
wheat crop. Four cultivars of wheat (Triticum durum) 
viz., Al-gaimi, Sindy-1, Sindy-2 and Hab-ahmar were 
studied. The plants were subjected to three water 
regimes well-watered plants at 80% of the field 
capacity of soil (FC) and two levels of water stress, 
moderate stress at 50% FC and severe stress at 30% 
FC. The results of this study showed that water deficit 
led to generally high free proline levels in Hab- Ahmar 
cultivar, Sindy-1 and Sindy-2 with the latter being not 
significant. In contrast, water stress caused a 
decrease in the proline content in Al-gaimi cultivar. Al-
gaimi was the most drought tolerant wheat cultivar 
followed by Sindy-1, while the most drought-sensitive 
cultivar was Hab-Ahmar followed by Sindy-2.   
Free Amino Acids 

The amino acids are basic building blocks of 
proteins. Apart from being bound as proteins, amino 
acids also exist in the free form in many tissues and 
are known as free amino acids. Very often in plants 
during water stress conditions, the free amino acid 
composition exhibits a change and hence, the 
measurements of total free amino acids give the 
physiological and health status of the plants. 

Zeid and El-Semary (2008) studied 
response of two differentially drought tolerant variety 
of maize viz., Giza 2 and single cross hybrid 155. 
Both the varieties were planted under different levels 
of drought stress induced by polyethylene glycol 
(PEG 4000). The maize variety Giza 2 was more 
tolerant than SCH 155. Accumulation of amino acids 
may account for high osmo-regulation in growth 
regulators treated plant under drought stress 
condition. 
 Rai et al., (2004) studied effect of 
waterlogging on some biochemical parameter during 
early growth stages of maize. Plants were subjected 
to waterlogging and changes in biochemical 
characters were studied in 2 cm root apices after 48 
and 96 hours of waterlogging. Free amino acids 
content increased under waterlogging and amount 
further increased with waterlogging duration. 

Sarwat El-Sherif (2007) studied effect of 
benzyladenine on some hulled and hulled less 
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genotypes of barley grown under two salinity levels of 
irrigation water. Barley plant irrigated with 
underground level of two salinity levels (4413 and 
8761 ppm). Biochemical parameters observed that 
Giza 123 and line-1 genotype as compared with line-
2(Salt sensitive cultivar) genotypes result showed 
that total amino acids in shoots of all genotype 
increased significantly with increasing salinity at both 
growth stages. 
Physiological studies 

The impacts of drought condition on grain 
development and yield of crops depend on their 
severity and the stage of plant growth during which 
they occur. Seedling emergence is a stage of growth 
which is sensitive to water deficit. Seed germination, 
vigor and coleoptiles length are prerequisites for the 
success of stand establishment of crop plants. Under 
semiarid regions, low moisture is limiting factor during 
germination. The rate and degree of seedling 
establishment are extremely important factors in 
determining the both yield and time of maturity (Rauf, 
et al., 2007). 
        The ability to withstand dehydration under 
water stress is an important characteristic contributing 
to drought tolerance in plants and can be assessed by 
measuring root length, shoot length, root weight and 
shoot weight under normal and stressed situations. 
 Lagerwerff et al., (1961) indicated that PEG 
can be used to modify the osmotic potential of nutrient 
solution culture and thus induce plant water deficit in a 
relatively controlled manner. Polyethylene glycol 
molecules with a 6000 (PEG-6000) are inert, non-
ionic and virtually impermeable chains that have 
frequently been used to induce water stress without 
causing physiological damage and maintain uniform 
water potential throughout experimental periods (Lu 
and Neumann, 1998). Molecule of PEG-6000 are 
small enough to influence the osmotic potential but 
large enough to not be absorbed by plant and not 
expected to penetrate intact plant tissues rapidly 
(Carpita, et al., 1979) and because PEG does not 
enter the apoplast therefore water is withdrawn from 
the cell.  
Root-Shoot Length  
 Alaei et al., (2010) studied the root-shoot 
length of durum wheat under osmotic stress (PEG-
6000). The results showed that the highest root-shoot 
length of wheat seedling noticed under control than 
the lowest stress conditions. 

Datta et al., (2011) determined the shoot 
and root length of five wheat varieties under drought 
stress (PEG-6000, -1.0 bar) and found that the 
highest shoot length was 10.36 cm observed in NW 
2036 and the lowest was 6.15 cm in HUW 234 in 
case of controlled. On the other hand in stressed 
condition the highest shoot length was 18.06 cm 

observed in HD 2954 and the lowest was 3.647cm 
observed in HUW 234.  
Root-Shoot Weight 
 Jabeen et al., (2008) conducted greenhouse 
experiment on maize (Zea mays L.) cultivars for 
drought tolerance. Seven maize cultivars viz., 
Sahiwal-2002, Sadaf, EV-5098, Pak-Afgoyee, Agaiti-
2002, Agaiti-85 and EV-1098 were grown under well 
watered or water deficit condition (60% of field 
capacity). They observed imposition of water deficit 
condition decreased the shoot and root weight in all 
maize cultivars. 
Result and Discussion 
Biochemical Parameters 

 The decrease in moisture, true protein and 
total chlorophylls content was observed in resistance 
(CM-500) and susceptible (GYC-9327) genotypes 
under drought stress conditions compared with the 
control condition.(Table 1.1). Both resistance and 
susceptible genotypes showed higher moisture, true 
protein and total chlorophylls content in treatment T5 
(73.85, 2.64, 4.25 % and 76.07, 2.13, 3.96% 
respectively). The lowest moisture, true protein and 
total chlorophylls content was observed in treatment 
T4 (66.53, 1.88, 2.44 % and 71.03, 1.05, 2.18% 
respectively), 

Fig.1 
Suitable concentration of BA Base on the 
Germination Percentage of Maize Seeds 

 
Fig. 2 

Suitable Concentration of BA and PEG Bases on 
the 15 DAS of Maize Seedlings 
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Table 1.1 

 Biochemical Attributes of Maize Seedling on 15 DAS 

Table 1.1 
 Biochemical Attributes of Maize Seedling On 15 DAS 

Protein and total chlorophylls content as 
compared to control and drought stress. However, 
combined effect of BA and PEG treatment was 
increased moisture, true protein and total chlorophylls 
content of both genotypes in treatments T6, T7 and 
T8 respectively as compared to drought stress. This 
finding is an accord with moisture content obtained by 
Abo-El-Kheir and Mekki (2007). These results were 
agreement with Dhruve and Vakharia (2008) who 
reported that chemical treatment BA soaked seed was 
significantly highest chlorophyll content than control. 
 Deshmukh et al., (2001) showed protein 
content decreasing trend with increase in water 
stress.   

The total carbohydrates, reducing sugar, 
proline total soluble sugar and free amino acid content 
in susceptible resistant maize genotypes seedling at 
15 DAS was found to increased during PEG induced 
drought stress as compare to control conditions 
(Table 1.1). Both resistant and susceptible genotypes 
had found higher in total carbohydrates, reducing 
sugar, proline, total soluble sugar and Free amino 
acid content in treatment T8 (3.39, 2.37, 2.49, 2.40, 
2.41 % and 2.89, 2.16, 2.29, 1.93, 2.11 %, 
respectively).The lowest total carbohydrates, reducing 
sugar, proline and Free amino acid content were 

found in control T1 (2.63, 1.47, 1.68, 1.51, 1.31 and 
1.85, 1.21, 1.29, 0.96, 0.99, respectively). 

Under drought stress condition, total 
carbohydrates, reducing sugar, proline and free amino 
acid content `was increased in both genotypes 
(Treatments T2, T3 and T4) as compared to control. 
 However, 25 ppm BA + 20 % PEG treatment 
(T8) showed maximum total carbohydrates, reducing 
sugar, proline and free amino acid content in resistant 
and susceptible genotypes. However, due to combine 
effect of BA and PEG induced drought stress 
carbohydrates content was increased in resistant and 
susceptible genotypes in treatments T6, T7 and T8 as 
compare to drought stress conditions.Resistant 
genotype had highest carbohydrate, reducing sugar, 
proline and free amino acid content content than 
susceptible genotype. These results were agreement 
with Ahemad et al., (1989). The reducing sugar like 
glucose and fructose may be serving as osmolyte 
under water stress condition Vyas et al., (1985). The 
increase in free amino acid content could possibly due 
to protein hydrolysis and inhibition of their oxidation 
Ranieri et al., (1989). 
Physiological Parameter 

Root-shoot length and weight reduction was 
observed under stress condition in both genotypes. 

 Treatment Total  
carbohydrate (%) 

Total soluble 
Sugar (%) 

Reducing 
Sugar (%) 

True protein 
(%) 

Proline 
(µg/100 mg) 

  CM- 500  GYC-
9327  

CM-
500  

GYC-
9327  

CM-
500 

GYC-
9327 

CM-
500 

GYC-
9327 

CM-
500 

GYC-
9327 

T1 (Control) 2.63  1.85 1.51  0.96  1.47  1.21  2.39 1.75 1.68 1.29  

T2 (PEG 10%) 2.76  2.04  1.64  1.19  1.58  1.33  2.10 1.32 1.83 1.41  

T3 (PEG 15%) 2.88  2.27  1.79  1.30   1.69 1.46  2.00 1.17 1.96 1.57  

T4 (PEG 20%) 3.00  2.45  1.90  1.46  1.80  1.59  1.88 1.05 2.08 1.69  

T5 (BA) 3.09  2.59  2.05  1.58  1.92  1.71  2.64 2.13 2.19 1.88  

T6 (BA + 10 % PEG) 3.15  2.65  2.19  1.64  2.09  1.83  2.25 1.39 2.28 2.00  

T7 (BA + 15 %PEG) 3.22  2.76  2.28  1.79  2.23  2.00  2.22 1.25 2.37 2.11  

T8 (BA + 20 %PEG) 3.39  2.89  2.40  1.93  2.37  2.16  2.19 1.19 2.49 2.29  

Sem 0.08  0.05  0.03  0.04  0.03  0.03  0.018 0.023 0.04 0.02  

C. D. 0.23  0.14  0.08  0.13  0.09  0.10  0.06 0.07 0.12 0.06  

CV % 4.34  3.27  2.40  5.04  2.62  3.40  1.45 2.78 2.81 1.86  

   
Treatments 

Moisture (%) FAA (%) Totalchlorophy ll 
(mg/g) 

Chlorophyll a 
(mg/g) 

Chlorophyll 
b (mg/g) 

 CM- 
500 

GYC- 
9327 

CM- 
500 

GYC- 
9327 

CM- 
500 

GYC- 
9327 

CM- 
500 

GYC- 
9327 

CM- 
500 

GYC- 
9327 

T1 (Control) 71.10 74.97 1.31  0.99  3.90 3.53 2.07 1.85 1.83 1.68 

T2 (PEG 10%) 70.08 74.00 1.53  1.19  3.46 3.05 1.88 1.66 1.58 1.39 

T3 (PEG 15%) 68.70 73.07 1.69  1.44  3.08 2.65 1.65 1.46 1.43 1.19 

T4 (PEG 20%) 66.53 71.03 1.83  1.51  2.44 2.18 1.23 1.17 1.21 1.01 

T5 (BA) 73.85 76.07 2.01  1.72  4.25 3.96 2.38 2.04 1.87 1.92 

T6 (BA + 10 %PEG) 71.00 75.03 2.13  1.89  3.84 3.33 2.00 1.74 1.84 1.59 

T7 (BA + 15 %PEG) 70.20 74.00 2.29  2.00  3.57 3.02 1.92 1.59 1.65 1.43 

  T8 (BA + 20 %PEG) 67.67 71.73 2.41  2.11  2.98 2.91 1.58 1.51 1.40 1.40 

Sem 0.64 0.56 0.04  0.02  0.086 0.071 0.067 0.08 0.06 0.06 

C. D. 1.91 1.68 0.11  0.07  0.26 0.21 0.21 0.25 0.17 0.19 

CV % 1.58 1.31 3.44  2.59  4.33 3.97 6.31 8.72 6.05 7.56 



P: ISSN No. 0976-8602          RNI No.UPENG/2012/42622         VOL.-V, ISSUE-III, July-2016                                                                                                                        

                                                                                   Asian Resonance 

40 

 

E: ISSN No. 2349-9443 

 
The data was tabulated in (Table 1.2).  

Table 1.2 
 Physiological Attributes of Maize Seedling on 15 DAS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Polyethylene glycol (PEG) treatment 
decreased available water required for plant growth. 
Root length of both susceptible and resistant maize 
genotypes were decreased under drought stress 
conditions.Both resistance and susceptible genotypes 
found longer root length in treatment T5 (20.90 cm 
and 17.33 cm) and shoot length in treatment T5 (15.83 
cm and 14.23 cm) whereas lower root length was 
observed in treatment T5 (20.03 and 16.73 cm, 
respectively) and shoot length (14.00 cm and 13.33 
cm), respectively.Polyethylene glycol (PEG) treatment 
decreased available water required for plant growth. 
 Root length of both susceptible and resistant 
maize genotypes were decreased under drought 
stress conditions. 

Root-shoot weight was decreased with 
increasing drought stress in both resistance and 
susceptible genotype.(Table 1.2). Both resistance and 
susceptible genotypes recorded higher root weight in 
treatment T5 (2.00 gm and1.59 gm) and shoot weight 
(1.29 gm and 1.16 gm), whereas lower root weight 
was observed in treatment T4 (0.74 gm and 0.50 gm, 
respectively) and shoot weight (0.80 gm and 0.70 
gm), respectively. 
 Under drought stress condition, root-shoot 
length and weight of both genotypes was decreased in 
treatment T2, T3 and T4 respectively as compared to 
control. The BA soaked seed treatment T5 showed 
highest root length and weight in both genotypes as 
compare to control and stress conditions. However, in 
combine treatment of BA and PEG (T6, T7 and T8), 
root-shoot length and weight was increased in both 
genotypes as compare to control and drought stress 
condition. The resistant genotype exhibited the long 
root and shoot length than susceptible genotypes. 
 Results showed that the resistant genotype 
had higher root length than susceptible genotypes. 
Amin et al., (2007) reported that application with 
benzyladenine (BA) treatment caused increased in 
growth character. 
Conclusion 
Biochemical Parameters 

Proximate analysis of maize seedling was 
analyzed from 15 DAS stage. Application of PEG for 

artificial drought stress decreased the moisture 
content, total carbohydrates, total soluble sugar, 
reducing sugar, true protein, total chlorophyll, proline 
and free amino acid content. The chemical treatment 
Benzyladenine (T5) had increased all biochemical 
content during drought stress. However, combine 
treatment of drought stress and benzyladenine had 
also increased all biochemical content as over control 
and drought stress in resistant and susceptible 
genotypes. Only moisture content was found high in 
susceptible genotype, rest of all biochemical 
parameters were higher in resistant genotype than 
susceptible genotype. Application of benzyladenine 
had better performance in all biochemical parameters 
during drought stress condition. These data could be 
useful for identification of biochemical changes in 
resistant and susceptible genotypes during drought 
stress. 
Physiological Parameters 

 The root-shoot length and weight decreased 
during drought stress in both resistance and 
susceptible genotypes. Application of BA showed 
longer root-shoot length and weight in resistance and 
susceptible genotypes. However, resistant genotype 
had longer root-shoot length and weight than 
susceptible genotypes.  
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 (gm) 

Shoot weight 
 (gm) 
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500 
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9327 

CM 
500 

GYC 
9327 

CM 
500 

GYC 
9327 

CM 
500 

GYC 
9327 
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