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Abstract: Na SO  induced regulation of some key morpho-physiological characteristics in Sorghum were2 4

examined to investigate the effect of Na SO  on germination and morphology of Sorghum that was conducted2 4

at Botany Department University of Gujrat. The variety used in this experiment was SSG-77. Plants were
subjected for 30 days to sand culture that were salinized with four salt levels [T  (control), T  (50mM), T0 1 2

(100mM) and T  (15 mM) Na SO ]. The morpho-physiological parameters of Sorghum plants which were studied3 2 4

include dry shoot and root weights of 1  harvest and root length, shoot length, leaf area, root fresh weight,st

shoot fresh weight, photosynthetic rate (A), transpiration rate (E), substomatal CO  concentration (Ci) and2

stomatal concentration (gs) of 2  harvest. Salt stress significantly reduced the root length, shoot length, shootnd

and root fresh weights, photosynthetic rate (A) and transpiration rate (E). A slight reduction in both
substomatmal CO  concentration (Ci) and stomatal conductance (gs) was also observed under saline condition.2

It was concluded that Na SO had diminution effects for all growth and physiological parameters of sorghum,2 4

all these attributes decreased with the increase in salinity levels.
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INTRODUCTION agricultural production [2]. Plant exhibit great variability

Sorghum bicolor L. is a yearly, straight, 0.6–5 m large mechanisms, which enable them to continue the various
summer plant. The leaves are wide and corn-like but with metabolic and physiological growth processes. Amongst
shorter  and wider blades that are glabrous and waxy with salinity, resistances are maintains the tugor through
overlap margins. Sorghum bicolor L. is important in the osmotic changes and decrease in respiratory water loss
human being diet in whole world; with over 300million through increased root and leaf resistances [3]. Under low
people food is depending on it. It is also used largely for salinity stress, nutrient shortage limits plant growth more
food for horses and cattle in the world. The leaves are than salinity and a positive interaction or an increased salt
also  of  some  limited medicinal importance. For example, tolerance response occurs. Although under reasonable
it is widely used among West Africans and in some Asian and high salinity, the limiting effect of salinity also affects
countries to make local antibiotic syrup. It is also used as plant growth [4]. Salinity can affect several physiological
a coloring flavor in cooking some species of  white and metabolic processes including protein synthesis [5],
cowpea [1]. Several environmental factors  harmfully photosynthetic efficiency [6], vacuolar H  [7], respiration
affect plant development and maturity and final yield [8], osmotic potential enzymatic activities [9], ionic
performance of a harvest. Deficiency of water, salinity, balance [10] as well as phytochormone regulation [11].
nutrient imbalances  (including  mineral  toxicities  and Activity  of   Ribulose  1,5-bisphosphate  is  decreased
deficiencies) and limits of temperature are among the and eventually the Photosynthetic activity is disturbed
major environmental constraints to crop productivity among salt affected plants [12].
worldwide  including  Sorghum  bicolor  L.  However The main objective of the present study was to
plant  growth  and  development  are adversely affected evaluate the effect of Na SO  salinity on morpho-
by salinity - a major environmental stress that limits physiological characteristics of sorghum.

in their capacity to tolerate salinity, they evolve adaptive

+
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MATERIALS AND METHODS attributes. Data presented in Fig. 1 show that imposition

Influence of salt stress on Sorghum (SSG-77) plants fresh weights of all sorghum cultivars. The cultivars
was examined during June-August, 2011. During the entire differed significantly in relation to all these attributes.
period  of  experimentation  the average photoperiod was While comparing different sorghum cultivars in relation to
12 h, relative humidity 32.2 % and temperature was 26.7 to shoot dry weight it was evident that maximum reduction
37.9°C. Healthy seeds of Sorghum (Sorghum bicolor L.) in shoot dry weight was recorded at T3 (150mM) as
(Variety SSG-77) were obtained from Murjan seeds shown in Figure 1(a) due to salt stress and the minimum
cooperation Gujranwala, Pakistan. Seeds of sorghum were reduction  was  recorded  at  T1  (50mM) as shown in
soaked in water for 8 h before sowing. Twelve pre-soaked Figure 1(a). However, in relation to root dry weight this
seeds of sorghum were sown in each pot. After 10 days of salt-induced reduction was greater in T3 (150mM) was
germination, following four treatments were applied: and lesser reduction at T1 (50mM) as show in Figure 1(b)

T = Control (Distill water) effect of Na  ion [16]. In the root length the maximum0

T = 50 m Mol of Na SO reduction was recorded at the T3 level (150mM) and the1 2 4

T = 100 m Mol of Na SO minimum  reduction  at  T1 level (50mM) due to the effect2 2 4

T = 150 m Mol of Na SO of  salt  stress  as  shown in Table 1 and Figure 1(c) and3 2 4

Pots were arranged in Completely Randomized Table  1.  But  in  the  parameter of shoot length the T3
Design (CRD) with four replicates. After 30 days of salt level (150mM) show the maximum effect of the salt stress
treatment, plants from each pot were uprooted carefully and T1 level (50mM) show the minimum effect in shoot
and washed well with distilled water. Plant and roots length.  These  values  were  shown in Table 1 and in
length were measured with scale meter. Roots were Figure 1(d).
separated from shoots and fresh weights of shoots and The leaf area in the present study was show
roots were recorded with electric balance. Dry mass of significant results as shown in ANOVA Table 1 the
shoots and roots was also calculated with electric balance results of T3 level (150mM) was maximum leaf area and in
after placing plant samples in oven at 75°C for four days. the case of T2 level (100mM) results were minimum leaf
Photosynthetic capacity (A), transpiration rate (E), leaf area as shown in Table 1 and Figure 1(e). In the case of
internal CO  concentration (Ci) and stomatal conductance fresh root weight the maximum reduction was recorded at2

(gs) were recorded using a portable infrared gas analyzer the T3 level (150mM) and the minimum reduction at T1
(LCA-4; Analytical Development Company, Hoddesdon, (50mM) due  to  the  effect  of salt stress as shown in
UK). A  fully  expanded  youngest leaf from the top of Table 1 and Figure 1f. The minimum effect of the salt
each plant was used for all these measurements which stress on the replicates of treatment 1 is in the case of root
were performed during full sunshine from 11.00 am to length and root fresh weight is due to that this salt
12.00 noon. quantity was appropriate for the Sorghum growth. In the

RESULTS AND DISCUSSION attributes, leaf photosynthetic rate (A), transpiration rate

The  response  of  plants  to  unnecessary salinity is sorghum cultivars were also adversely affected due to
multifaceted and involves changes in plant’s morphology, imposition of salt stress. The photosynthetic rate in the
physiology and metabolism [13], finally reducing the plant T1 level (50mM) was maximum and the minimum value was
growth [14]. Salinity affect germination by creating an recorded at the T3 level (150mM). The same results were
osmotic potential to inhibit water uptake or by providing recorded in the observation of the transpiration rate (E),
conditions for the entry of the ions that may be toxic to substomatal CO  and stomatal conductance that was the
embryo or developing seedlings [15]. maximum value was at T1 (50mM) and the minimum value

The present study was conducted to assess the was recorded in the T3 (150mM) respectively. Usually, it
response of some newly developed sorghum cultivars to is thought that salt-induced turn down in plant
salt stress applied at the seedling stage in relation to photosynthetic rate takes place due to stomatal regulation
growth, gas exchange characteristics and chlorophyll and non-stomatal process [17, 18].

of salt stress significantly reduced the shoot and root

and Table 1. The reduction in growth is due to the toxic
+

this  value  was  significant  as shown in the ANOVA

physiological parameter of different gas exchange

(E), substomatal CO  and stomatal conductance in all2
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Table 1: Means of analysis of variance for different growth and photosynthetic attributes of Sorghum bicolor L. (SSG-77) grown for 30 days under varying Na SO  levels2 4

Dry shoot Dry root Root Shoot Leaf Fresh Fresh M.s of 
Source df wt. (g) wt.(g) length (cm) length (cm) area (cm ) root wt. (g) shoo wt. (g) photosynthetic rate(A) Transpiration rate (E) Substomatal Co Stomatal conductance2

2

NaCl 3 0.0512ns 4.010ns 48.894*** 47.461ns 74.017** 0.026025* 0.433ns 28.004ns 1.342ns 1581.562ns 0.00757ns
Error 12  0.02353 1.832 2.3695 18.390 8.683 0.0045 0.266 71.625 10.645 2789.520 0.0212

Total 15

Fig. 1: Dry shoot wt. (a), Dry root wt. (b), Root length (c), Shoot length (d), Leaf area (e), fresh root wt. (f), Fresh shoot
wt. (g), Photosynthetic rate (h), Transpiration rate (i), Substomatmal (j), Stomatal conductance (k) of Sorghum
bicolor L. (SSG-77) grown for 30 days under varying Na SO  levels2 4

These unfavorable effects of salt stress on plant 2. Hamdia, M.A. and M.A.K.  Shaddad, 2010.  Journal
photosynthetic rate have been reported  to  happen  due of   Stress Physiology    and   Biochemistry,  6(3):
to  a  lot  of  factors  with plant respiration system, 64-90. ISSN 1997-0838.
electron transport system, the synthesis of ATP in the 3. Mwai,  G.N.,  2001.  Growth  responses of
mitochondria,  accretion  of  stress  metabolites [19]. It spinderplant  (Cleome gynandra L.) to salinity. M.Sc
was concluded that Na SO had diminution effects for all Thesis.    Maseno    University,     Maseno,   Kenya,2 4

growth and physiological parameters of sorghum, all pp: 4-10.
these attributes decreased with the increase in salinity 4. Grattan, S.R. and C.M. Grieve, 1999. Mineral nutrient
levels. acquisition and response by plants grown in saline
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