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Table(1) Physical and chemical properties of used soil (2013-2014)

EC pH N Pava Kava, ocC CaCO4 Sand Silt Clay Soil
dS/m (%) (Mg/kg)  (Mg/kg) (%) (%) (%) (%) (%) texture
4.50 7.40 0.06 9.60 210 0.64 57 57 30 13
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Continued from table (1) Physical and chemical properties of used soil (2013-2014)
Na Ca Mg Zn Fe Mn Cu ESP

(Meq/1) (Meq/1) (Meq/1) (Mg/kg) (Mg/kg) (Mglkg) (Meq/1) (%)

21 16.50 15 0.76 12.80 7.10 0.76 7.40
o3l 3390 DT Slwogas (S 5 (V) oo
Table(2) Some properties of used water
EC pH Na Ca Mg Cl SAR
(dS/m) (Meg/1) (Meg/l) (Meqg/l) (Meqg/l)
4 7.30 8 21 23 8 1.70
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Table(3) Analysis of variance of effect of treatments on some wheat physiological properties

Sum of square oix o ¢ s

I dss b s a s, )8

55 | Hloronhl Hloroohvil s L sb )y s s &35 453 ¥ el
Carotenoid Tota Chlorophy Chlorophy RWC df Source of variation
Chlorophyll b a
R)es
0.41™ 0.15™ 0.06™ 0.003™ 12.29™ 3 (R4
Block
4427 13.26" 0.72™ 4.83* 4127.6* 3 <o
Salinity
10.57° 8.99* 0.42* 1.4* 2057.36™ 3 i
Zinc
% . s
15.1"™ 057" 011" 0.22" 51.06™ 9 ST
Salinityx Zinc
DL:—:‘
40.59 1.69 0.3 0.69 363.15 45 j
Error
( 3) Ol ks o o
11.92 6.17 1258 5.68 3.69 R 2 st

C.V(%)

Al o LSD 05057 55 ()13 sne SEEEVIE S 50 gl Jlaz| Tl 53 Golagan 5 4 NS 5w o
*,** and ns: Significant at 5 and 1% probability levels and not- significant, respectively in LSD test.
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Table(4) Mean comparative of treatments on some wheat physiological properties

35,8 &S Js i85 b s, a Jbs k5 .. .
= = = = = = = = S \-A'}b) S . T -
Gossef eSSk Goise S pe Sk GoiseS e Sk GosseS e Sk (o) bl bl

Carotenoid Total Chlorophyll Chlorophyll b Chlorophyll a RWC (%) treatments
(mg.gr™ fw) (mg.gr fw) (mg.gr fw) (mg.gr fw)

7.30° 2.66° 0.54° 197° 69.30 7 0 )

7.89 " 3.04° 0.59 ™ 2.10" 74.90 10 o _

8.20 3.16° 0.69 ® 2.20 % 78.30° 20 (S SAS 52 05 )

-

8.43° 3.71° 0.76° 238° 85.02 ° 30 (mg k'(;f soil

8.99® 3.76° 0.79° 2587 87.60° 4 s e

9.30° 3.35° 0.69° 2.21° 80.60° 8 T

7.86° 2.90°¢ 0.59 ¢ 2.08° 73.10° 12 e i (52)

6.70 ° 2.55¢ 0.51° 1.82¢ 66.20 16 Salinity (dS.m™)

Numbers followed by the same letter are not significantly different (P<0.05)
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Table(5) Analysis of variance of effect of treatments on some wheat quantitative properties

Sum of square i s ¢ gezes

aliw 53 &l sluss CL&J)\ 35T a3 ey cl;»
Grain in spike height Source of variation
R)ss
40.30™ 4.08™ (R)es
Block
1328.05* 3106.06™ $ost
Salinity
2565.80" 1640.34" e
Zinc
x &
161.27™ 51.24™ it
Salinityx Zinc
oLzl
588.95 247.66 )
Error
il kS s o
8.08 3.03 (o02) St e

C.V(%)

Al o LSD 05057 53 (s ls sime ple 5 o2 &S 50 glos Jlo| cla.d 3 Sl sae 5 5 4 NS g sesen
*** and ns Significant at 5 and 1% probability levels and non- significant, respectively in LSD test.
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Table(6) Mean comparative of treatments on some e wheat quantitative properties

Al 3 &ls slaw (astils) & 5 ¢l olesT slasles
Grain in spike Height (cm) treatments
36.19° 70.50 ° 0 3y
42.88" 75.47% 10 eSS sop S k)
47.25° 79.82° 20 (S
Zinc
30
50.00° 86.32° 4 $35%
47.01° 80.19% 8 T
43.06° 76.29° 12 (e i) (o)
39.69 ° 67.12° 16 Salinity (dS.m™)
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Table (7)- Analysis of variance of effect of treatments on some wheat properties

Sum of square e+ ¢ saze

Sy 9 Sy a0
45!.:.:;&1».: O 5ol gw O yhos €15 895 PESge g% :al'T S ol
Grain yield Biological yield  Grainzn  Flag leaf Zn ‘Sdf) Source of variation
content content
41.09™ 347.64™  133.43™ 8.36" 3 (R)<s"g,
Block
407173.°75* 1816085.36*°  3350.56°° 987.44° 3 Sog
Salinity
26575.57* 91467.76°° 5526.5° 1664.91°° 3 $95
Zinc
10218.07" 8230.15 ** 599.8™ 75.00™ 9 CHMNC S
Salinityx Zinc
ol
1365.27 10925.97 2183.85 194.58 45 ’
Error
10.01 13.21 13.77 8.26 (W2 33) D o 52
C.V(%)

AL o LSD g5ajT 55 (g5l sma e 5 Loy G 50 gl Jlazs| Tl 53 Gl gne 5 4 NS g s o
*, ** and ns: Significant at 5 and 1% probability levels and non- significant, respectively in LSD test.

ps” Olao (B 3 B slowd (pSlo s lio (A) Jgu>
Table(8) Mean comparative of treatments on some wheat properties

4> 69y S gﬁd))df"‘
(p kS 550 8 o) (p S 550 8 ) bl ol
Grain Zn content Flag leaf Zn content treatments
(mg.kgr?) (mg.kgr?)
38.17 ¢ 18.80 ¢ 0 s,
47.26 ¢ 22.06° 10 _ _
53.18"° 27.70° 20 (S p SAS 5308 o)
Zinc
a a

60.29° 30.61° 4 Sosh s
53.59° 26.60 " 8 -
47.83° 23.49 ¢ 12 (e im (522)
40.65 ° 19.96 ¢ 16 Salinity (dS.m™)

il i (P<O.05) Hls sae DMl (1415 O 2w o 55 S 2 Cog > b alutsl
Numbers followed by the same letter are not significantly different (P<0.05)
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Table(9) Mean comparative of interaction of treatments on wheat biological yield (g.m™)

Salinity (dS.m™)

16 12 8 4

Zinc (mg.kg™)
986.39° 1183.49' 1329.44" 1481.94° 0
1042.69° 1219.62¢ 1344.28¢ 1505.62° 10
1093.41" 1243.85 1371.11f 1521.85° 20
1131.80™ 1278.89' 1403.61° 1577.50° 30

Azl o (P<O.05) jls sme (oDl (glyls O gt 2 53 &S j2kn o5 o U alute!

Numbers followed by the same letter are not significantly different (P<0.05)
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Table (10) Mean comparative of interaction of treatments on wheat biological yield (g.m)

Salinity (dS.m™)

16 12 8 4
Zinc (mg.kg™)
459.39° 521.39" 624.69" 679.89° 0
471.22° 524,74  633.00° 684.20° 10
486.61" 592.50'  666.44"  688.58" 20
506.94™ 607.61' 675.08°  692.03° 30

caab s (P<O.05) Sls sxe CoDstl (6115 O st o 53 &S 2ie Cog o b sl
Numbers followed by the same letter are not significantly different (P<0.05)

Olg oo cyso (st Ol I Al g 69y Dl g 5 sS

28T 55 G oy st 2 0T Rl Dl w

.>r;°>u;.a1Jc;ﬂo|,;mug,gT;m,u

SO F ol

a5 S50l Olided S e 5l e Ot 5

o Sl Gl a) oS Ol Ol gd b

Ales gr (G135 5 S5 sl a3t

S 5 dom

Gaar &5 s 0L S fagn mls NS, be
Sllam § 15 6)s8 25 50 Cou ) 5550 Slis
plol o8 i alo o a3 g5 558 ST L )T oS LT
52l olS (glp o)l by ke s 3 A
2 logas osd G s s SIS, e Sl
ol wal b1y 5 Shee

Qﬁ)ﬂccﬁﬁichtﬁdzﬁ\f&bqoula)}f\
4 280 (SLl ol e 5 S OT b
(i opl slasl elal  ib e ed OT I eslizul

Clis elaw Sl eslial b2 w b 2Sa) Hes T

&o

1. Ahmadi, M., Astaraei, A., Keshavarz, P. and Nasiri Mahalati, M. 2006. Effect of irrigation
water salinity and zinc application on soil properties, yield and chemical compositions of
wheat. Desert, 11 (1): 129-141. (in Persian with English abstract).

Allen, D. J., Nogues, S. and Baker, R. N. 1998. Ozone depletion and increased UV-B

radiation: is there a real threat to photosynthesis. Journal of experimental Botany, 328:

1775-1788.

Alloway, B.J. 2006. Role of zinc on plant nutrition and soil fertility. Translate by

baybordi, A. parivar publication, Tabriz. 179 p. (in Persian).



AD

10.

11.

12.

13.

14.

15.

16.

YAV LHle ) oyl FY &(6))}%6‘.1&41») u’&bj s
Arnon, A. N. 1967. Method of extraction of chlorophyll in the plants. Agronomy journal,
23:112-121.

Bouis, H. and Islam, Y. 2011. Bio fortification: Leveraging agriculture to reduce hidden

hunger. 19™ World Congress of Soil Science, Soil Solutions for a Changing World, 35:
456-589.

Bremner, J. M. 1996. Nitrogen- Total. In: Sparks, D. L., Page, A. L., Helmke, P. A.,
Loeppert, R. H., Soltanpour, P. N., Tabatabai, M. A., Johnston, C. T. and Sumner, M. E.
(eds.). Methods of Soil Analysis. Part 3- Chemical Methods. Soil Science Society
American Inc. American Society Agronomy Inc. Book Series, No. 5, Madison, WI, USA,
pp. 1085-1121.

Brown, P. H., Cakmak, I. and Zhang, Q. 1993. Form and function of zinc implant. Zinc in
soils and plants. Kluwer Academic Publishers, Dordrecht, Netherland. 23: 93-106.

Bukvic, G., Antunovic, M., Popovic, S. and Rastija, M. 2003. Effect of P and Zn
fertilization on biomass yield and its uptake by maize lines (Zea mays L.). Plant Soil
Environment, 49:505-510.

Cakmak, I. 2009. Enrichment of fertilizers with zinc: an excellent investment for
humanity and crop production in India. Journal of Trace Elements Medical Biological, 10:
10-16.

El-Fouly, M. M., Mobarak, Z. M. and Salama, Z. A. 2011. Micronutrients (Fe, Mn, Zn)
foliar spray for increasing salinity tolerance in wheat (Triticum aestivum L.) African

Journal of Plant Science, 5: 314-322.

El-Hendawy, S. E., Hu, Y., Yakout, G. M., Awad, A. M., Hafiz, S. E. and Schmidhalter,
U. 2005. Evaluating salt tolerance of wheat genotypes using multiple parameters.
European Journal of Agronomy, 22: 243-253.

Francisco G., Jhon L., Jifon S., Micaela C., James P.S. 2002. Gas exchange, chlorophyll
and nutrient contents in realation to Na and Cl accumulation in ‘sunburst’ mandarin
grafted on different root stocks. Plant Science, 35:314-320.

Francois, L E., Grieve, MC., Mass, VE., Scott, ML. 1994. Time of salt stress affects
grown and yield components of irrigated wheat. Agronomy journal, 86:100-107.

Frank, A B., Bauer, A., Black, A L. 1987. Effects of air temperature and water stress on
apex development in spring wheat. Crop Science, 27:113-116.

Gadallah, M. A. and Ramadan, T. 1997. Effects of zinc and salinity on growth and
anatomical structure of Carthamus tinctorius L. Biology Plantarum, 39: 411-418, 1997.

Gee, G. W. and Bauder, J. W. 1986. Particle-size Analysis. In: Klute, A., (eds.). Methods
of Soil Analysis. Part 1- Physical and Mineralogical Methods. Soil Science Society



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

#1035 S 55 gy 10 5 Gl ) S

American Inc. American Society Agronomy Inc. Book Series, No. 9, 2nd edition,
Madison, W1, USA, pp. 383-411.

Ghoulam, C., Foursy, A. and Fares, K. 2002. Effects of salt stress on growth, Inorganic
ions and proline accumulation in relation to osmotic adjustment in five sugar beet
cultivars. Environmental and Experimental Botany, 47:39-50.

Gonzalez, F. G., Slafer, G. A., Miraleles, D. J. 2003. Grain and floret number in response
to photoperiod during stem elongation in fully and slightly vernalized wheats. Field Crops
Research, 81:17-27.

Goudarzi, M. and Pakniyat, D. H. 2008. Evaluation of wheat cultivars under salinity stress
based on some agronomic and physiological traits. Journal of Agriculture Society Science,
4: 35-38.

Grieve, C. M., Lesch, S. M., Francois, L. E., Mass, E. V. 1992. Analysis of main spike
yield components in salt stressed wheat. Crop Science, 32: 697-703.

Hamdy, A., Abdel, S. and Abu- Zeid, M. 1993. Saline water management for optimum
crop production. Agriculture Water Management, 24: 189-203.

Hasegawa, R. H., Fonseca, H., Fancelli, A. L., da Silva, V. N., Schammass, E. A., Reis, T.
A., and Correa, B. 2008. Influence of macro-and micro nutrient fertilization on fungal
contamination and fumonisin production in corn grains. Food Control, 19: 36-43.

Helmke, P. A. and Sparks, D. L. 1996. Lithium, Sodium, Potassium, Rubidium and
Cesium. In: Sparks, D. L., Page, A. L., Helmke, P. A., Loeppert, R. H., Soltanpour, P. N.,
Tabatabai, M. A., Johnston, C. T. and Sumner, M. E. (eds.). Methods of Soil Analysis.
Part 3- Chemical Methods. Soil Science Society American Inc. American Society
Agronomy Inc. Book Series, No. 5, Madison, WI, USA, pp. 551-574.

Hemantaranjan, A. and Gray, O. K. 1988. Iron and zinc fertilization with reference to the
grain quality of Triticum aestivum. L. Journal of Plant Nutrition, 11: 1439-1452.

Hu, Y. and Schmidhalter. U. 2001. Effect of salinity and macronutrient levels on
micronutrient in wheat. Journal of Plant Nutrition, 24: 273-281.

Jackson, M.L. 1958. Soil Chemical Analysis. Prentice-Hall. Inc. Englewood Cliffs NJ.

Kafi, M., Borzouei, A., Salehi. M., Kamandi, A., Masoumi, A. and Nabati. J. 20009.
Handbook of Plant and Crop Physiology. Jahad daneshgahi of Mashhad. Mashhad. 226 p.
(in Persian).

Khan. M.S.A., Hamid M., Karim A. M. A. 1997. Effect of sodium chloride on
germination and seeding characters of different types of (Medicago sativa L.). Crop
Science, 176: 163-169.

AT



AV

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

\VQV)LG;\ a‘)Lo.&F\ &(6))}%&41»)@‘))6”@
Kuo, S., 1996. Phosphorus. In: Sparks, D. L., Page, A. L., Helmke, P. A., Loeppert, R. H.,
Soltanpour, P. N., Tabatabai, M. A., Johnston, C. T. and Sumner, M. E. (Eds.). Methods
of Soil Analysis. Part 3- Chemical Methods. Soil Science Society American Inc.
American Society Agronomy Inc. Book Series, No. 5, Madison, WI, USA, pp. 869-919.

Lindsey, W.I. and Norvell, W.A. 1978. Development of DTPA soil test for Zn, Fe, Mn
and Cu. Soil Science Society America Journal, 42:421-428.

Munns, R. 2002. Comparative physiology of salt and water stress. Plant Cell
Environment, 25: 659-671.

Munns, R., James, R. A. and Lauchli, A. 2006. Approaches to increasing the salt tolerance
of wheat and other cereals. Journal of Experimental Botany, 57: 1025-1043.

Nabizade Marvdasht, M. R., Kafi, M., Rashed Mohassel, M. H. 2003. Effects of salinity
on growth, yield, elemental concentration and essential oil percent of cumin (cuminum
cyminum). Field Crop Research, 1 (1): 53-60. (in Persian with English abstract).

Naresh, R. K., Minhas, P. S., Goyal, A. K., Chauhan, C. P. S. and Gupta, R. K. 1993.
Conjunctive use of saline and non-saline waters. Il- Field Comparisons of cyclic uses and
mixing for wheat. Agriculture Water Management, 23: 139-148.

Nathan, M.V. and Sun, Y. 2006. Methods for plant analysis. University of Missouri,
Columbia. pp. 8-9.

Nelson, D. W. and Sommers, L. E. 1996. Total Carbon, Organic Carbon and Organic
Matter. In: Sparks, D. L., Page, A. L., Helmke, P. A., Loeppert, R. H., Soltanpour, P. N.,
Tabatabai, M. A., Johnston, C. T. and Sumner, M. E. (Eds.). Methods of Soil Analysis.
Part 3- Chemical Methods. Soil Science Society American Inc. American Society
Agronomy Inc. Book Series, No. 5, Madison, WI, USA, pp. 961-1010.

Nelson, R.E. 1982. Carbonate and gypsum. In: Page, A.L. (Eds.), Methods of soil
Analysis. Part 2. American Society of Agronomy. Madison, Wisconsin, pp. 181-199.

Orabi, S. A., Salman, S. R. and Shalaby, M. A. F. 2010. Increasing resistance to oxidative
damage in cucumber (Cucumis sativus L.) plants by exogenous application of salicylic
acid and paclobutrazol. World Journal of Agriculture Science, 6: 252-259.

Prasad, A. S. 1984. Discovery and importance of zinc in human nutrition. Federation
Proceedings, 43:2829-2834.

Rhoades, J. D., 1996. Salinity: Electrical Conductivity and Total Dissolved Solids. In:
Sparks, D. L., Page, A. L., Helmke, P. A., Loeppert, R. H., Soltanpour, P. N., Tabatabai,
M. A., Johnston, C. T. and Sumner, M. E. (Eds.). Methods of Soil Analysis. Part 3-
Chemical Methods. Soil Science Society American Inc. American Society Agronomy Inc.
Book Series, No. 5, Madison, WI, USA, pp. 417-435.



41.

42.

43.

44,

45,

46.

47.

48.

AA
#1035 S 55 gy 10 5 Gl ) S

Richie, S. W., Nguyen, H. T. and Holiday, A. S. 1990. Leaf water content and gas
exchange parameters of two wheat genotypes differing in drought resistance. Crop
Science, 30: 105-111.

Rodriguez, P., Torrecillas, A., Morales, M. A., Ortufio, M. F. and Sanchez-Blanco, M. J.
2005. Effects of NaCl salinity and water stress on growth and leaf water relations
of Asteriscus maritimus plants. Environmental and Experimental Botany, 53 (2): 113-
123.

Sudhir, P. and Murthy, S. D. S. 2004. Effects of salt stress on basic processes of
photosynthesis. Photosynthetica, 42: 481-486.

Thomas, G. W., 1996. Soil pH and Soil Acidity. In: Sparks, D. L., Page, A. L., Helmke, P.
A., Loeppert, R. H., Soltanpour, P. N., Tabatabai, M. A., Johnston, C. T. and Sumner, M.
E. (Eds.). Methods of Soil Analysis. Part 3- Chemical Methods. Soil Science Society
American Inc. American Society Agronomy Inc. Book Series, No. 5, Madison, WI, USA,
pp. 475-490.

Villegas, D., Casadesus, J., Atienza, S. G., Martos, V., Maalouf, F., Karam, F., Aranjuelo,
I. and Nogues, S. 2010. Tritordeum, wheat and triticale yield components under multi
local mediterranean drought conditions. Field Crops Research, 116: 68—74.

Wallance, D. H., Ozbum, J. L. and Manger. H. M. 1972. Physiological genetics of crop
yield. Advance in Agronomy, 24: 97-127.

Zaki, R. N. and Radwan, T. E. 2011. Improving wheat grain yield and its quality under
salinity conditions at a newly reclaimed soil by using different organic sources as soil or
foliar applications. Journal of Applied Science Research, 7: 42-55.

Zaree, M. A. 2006. Study of distribution model of salinity in soil under three irrigation
regime at plot irrigation. M.Sc thesis of irrigation and drainage. Shahrekord University.
110 p. (in Persian with English abstract).



