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Figure 1- The interaction of salinity and silicon on relative water content
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Figure 2- The interaction of salinity and genotype on relative water content
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Figure 3- The interaction of salinity and genotypes on Harvest Index
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Figure 4- The interaction of silicon and genotypes on Harvest Index
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Table 1- Analysis of variance for traits in sorghum treatments
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TN-04-68 31.58a 4058.15 a 110.92 p-u 1.87 0-u
TN-04-83 18.52 i-q 1016.6 h-m 52538 e-h 0.35u
TN-04-62 24.92 ak 3107.26 b 485.82 f-i 2.36 n-u
o pae Payam 22 f'm 504.71 o-u 427.35 h-k 2.51nu
(Normal) TN-04-95 25.19 a- 2925.81 be 375.46 jkI 9.60 gh
TN-04-70 29.81 a-d 862.22 j-0 546.25 d-g 2232¢
TN-04-71 28.59 a-f 1240.51 gk 380.18 i-1 4.42 kr
Sepideh 21.32fn 22830 s-v 154.61 o-s 5.87 i-m
28 pas TN-04-39 26.43 a-h 2078.41 ¢ 607.70 de 5.47 j-n
el TN-04-107 25.35 a-j 581.15 n-t 305.50 Imn 5.12 j-0
(None-Si) ~ TN-04-100 27.40 a-g 1402.53 fgh 453 g-j 6.37 h-m
TN-04-37 18.74 ip 93.41 uv 30.41 tu 4.81k-p
TN-04-68 18.07 j-q 2806.95 be 53.78 stu 7.29 h-k
TN-04-83 17.42 k-r 669.54 I-r 213.13 nop 1.47 q-u
TN-04-62 17.51 k-r 2247.23 de 330.27 klm 6.13 i-m
Payam 17.52 kr 341.10 g-v 205.96 n-q 4.51 k-r
TN-04-95 15.89 m-r 2580.36 cd 190.33 o-r 6.38 h-m
TN-04-70 18.08 j-q 969.05 i-n 117.06 o-u 12.88
TN-04-71 22.59 ¢c-m 955.03 i-n 78.12 1-u 421 kr
Sepideh 23.54 b-l 750.52 -r 540.11 efg 4.61k-q
TN-04-39 12.25 p-u 1079.28 g-1 106.12 p-u 5.64 i-n
TN-04-107 12.64 p-u 768.83 1-q 142.04 o-t 3.91 s
OsSele 3,05 TN-04-100 19.03 h-p 1298.68 ghi 86.64 q-u 3.69 m-t
(Si) TN-04-37 2223 e-m 577.07 n-t 234.19 mno 4.47 kr
TN-04-68 5.50 uvm 2663.88 ¢ 56.30 stu 30.22 ab
TN-04-83 13.34 o-t 636.22 m-s 156.65 o-s 8.90 ghi
TN-04-62 3.52 vw 1284.75 ghi 72.59 r-u 6.4 h-m
O Payam 25.72 a-i 399.07 p-v 475.38 ghi 11.46 fg
(Stress) TN-04-95 8.32s-v 2122.05 ¢ 100.45 p-u 18.43 de
TN-04-70 14.23 n-s 694.88 I-r 79.19 r-u 27.48 b
TN-04-71 11.18 g-u 849.52 k-0 29.87 tu 10.57 fg
Sepideh 17.83 jr 181.12 tuv 91.75 q-v 6.61 h-m
" TN-04-39 0w 517.11 o-t Ou 7.10 h-1
R0 pie
TN-04-107 11.77 p-u 718.60 I-r 127.9 o-t 7.13 h-l
OpSeles TN-04-100 18.69 i-q 824.46 k-p 33.46 tu 8.41 g
(None-Si) TN-04-37 10.46 r-v 80.44 v 1.02u 9.60 gh
TN-04-68 5.50 uvw 1449.48 fg 80.22 r-u 31.75a
TN-04-83 6.61 t-w 636.50 m- s 90.40 g-u 1633 ¢
TN-04-62 0.06 w 1280.05 g-j 1.27u 18.42 de
Payam 16.16 1-r 325.34r-v 167.25 o-s 20.13 cd
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level
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Introduction

Nowadays, salinity is one of the limiting factors for crop production in arid and semi-arid regions. On the
other hand, sorghum (Sorghum bicolor L.) is a self-pollinated and short-day plant, which partly has been adapted
to salinity and water stress conditions; also play an important role in humans, livestock and poultry
nourishments. All studies have showed the positive effects of Silicon on growth and yield of plants in both
normal and stress conditions. The aim of this experiment was to improve salinity tolerance of Sorghum by
application of Silicon.

Materials and Methods

A split plot experiment based on randomized complete block design with three replications in both normal
and salt stress conditions was carried out at research farm of Shahid Bahonar University of Kerman in 2013.
Silicon treatments (0 and 6 mM) were considered as main plot and various sorghum genotypes (payam, sepideh,
TN-4-70, TN-04-71, TN-04-39, TN-04-107, TN-04-100, TN-04-37, TN-04-68, TN-04-83, TN-04-62 and TN-
04-95) were assigned to sub plots. The sodium silicate was used as silica source. The data were analyzed by SAS
software using combine analysis. Means comparisons were accomplished by Duncan multiple range test at 5%
probability level. Some of the measured traits were as follow: Relative water content (Ritchie and Nguyen,
1990), Relative permeability (33), leaf area index and chlorophyll index (by SPAD).

Results and Discussion

According to the results, use of silicon led to increase of RWC under salinity stress, while RWC decreased
by 13% when no silicon applied. Salinity significantly decreased 1000-grain weight. Maximum grain yield
obtained from TN-04-37 (987.6 g m™) under normal condition with foliar application of silicon. Application of
silicon under stress condition led to 38% increase in grain yield of Sepideh compared to control. Under salt
stress, silicon also increased shoot dry weight in TN-04-107, TN-04-70, TN-04-37, Payam and Sepideh
genotypes in comparison with control. Sepideh and Payam showed the lowest sensitive to salinity. In the other
genotypes, harvest index decreased more than 50%. The minimum rate of harvest index was recorded for Payam
genotypes under salinity stress and silicon treatments. Under stress conditions, silicon significantly increased leaf
area index in Sepideh, Payam, TN-04-83, TN-04-68, TN-04-37, TN-04-100 and TN-04-62. Chlorophyll index
also increased under salinity stress using silicon treatments. The highest chlorophyll index belonged to TN-04-68
and was significantly different from the others genotypes. Use of silicon improved the membrane stability in TN-
04-37, TN-04-107, TN-04-100, TN-04-71, TN-04-70, TN-04-95 and Sepideh.

Conclusions

The results showed that the use of silicon improved the physiological characteristics, yield and yield
components of sorghum. Most of the genotypes showed a positive reaction to the applied silicon especially under
stress condition. According to the results the maximum yield obtained from Sepideh (540 g m™) and Payam (475
g m?), respectively. It seems that among the studied genotypes, Sepideh, Payam and TN-04-100 had the best
response to the silicon and showed the minimum sensitivity to the salinity stress. The most sensitive genotypes
were TN-04-39, TN-04-68, and TN-04-62. In general it can be said that either under normal condition or salinity
stress, silicon is able to improve yield production of grain Sorghum and its components.
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