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Table 1- Analysis of variance (values in degrees of freedom and significant probability level) emergence percentage, seedling
length, seedling dry weight and fresh and dry matter percentage in the primary step tumbleweed plant testing
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Table 2- Analysis of variance ( values in degrees of freedom and significant probability level) emergence percentage, seedling
length, seedling dry weight and fresh and dry matter percentage in the secondary step tumbleweed plant testing.
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Table 3- Comparison of mean percentage emergence, seedling length (cm),Fresh weight ( mg/p ), dry weight ( mg /p), dry
matter percentage tumbleweed by salinity affected

S)12 2 iged Jol dl 5o
First Sampling

(50 32 mios j (ow13) (S y9n0 lanw

Salinity level
LSD 0/05 40 30 20 10 0
14/51 0 0 57 90 Emergence percentage yaud juw Ao )
0/81 0 0 5/1 10/0 (cm) Seedling length (e _ils)exals Job
119/3 0 0 0 198/8 683/6 (mg/p) fresh matter (a9 3 p,5 o) 5 (3j9
17/3 0 0 0 22/2 83/7 (mg/p) dry matter (@ ;3 )5 o) Siis (4jo
8/2 0 0 0 1477 12 dry matter percentage (aig , p)S o) Siis o3l 2oy
$)1252 diged 293 dl> po
Secondary Sampling
(o 2 ion 3 (o3) (6 )95 e
Salinity level
LSD 0/05 18 16 14 12 10
5/9 0 0 20/2 26/8 53 Emergence percentage A juw o 4
0/31 0 21 2/8 32 (cm)Seedling length( 2o b exals Jobo
3/78 0 27 38/01 411 (mg/p) fresh matter (<59; > p.5 o) 5 59
0/75 0 53 73  8/4 (mg/p)dry matter (455 ;3 p,8 Jua) S5 154
0/0 0 0 18/0 18/0  18/0  dry matter percentage (€ 3 p,5 o) <SS o3le duoy>




113 mas gl s & Jos bl

als o 93 ym 5> (MUNNs, 2002) 53,5 o jLél dlsyo oyl 5]
wlad plul Sis g 5 js prdwy, S cdale (ilsl b il
8l als

PN P L TV W TS - C R FIRT SV
48418 Jslo ao 1> 29108 Llos pluil 55 (sodle g3 lime ¢ y3e
oialejl Jgl s po 53 (3ga2) o (L5 ialS @ 10 p 5 Lo
5 Ois wlide gled plil Sis 5wy S cdale (o158l L
o 10 (6y90 mawyy sl jialS ()8 wis jeb 4 Ll
(459 9 ppS o B1/5 Jolao) wioy> 26/5 3905 yio pr uien
s a Galel pos alsye 3.3 Jsa2) 92 el jlas &) Capus
odlo dgy ialS Widgy S, i bl (g)e galaw 4SS
H3 B9y plalei] Jsl s abye 4 s lom plul 5 5 Sits
o3 14 oy5 b o ) 15 (i sl A9 ol bl (5 2eS
s (15> o WL 5] s 66 g iy i
(Bdg42) 292 yie p piorj o3 106595 sloss &

Aoy i doylS cbale B L« iolesl gl dls e
o=l el Laalisl (p< 0/05) (ols pxe yob 4 Sitis oole
3 ped o yo 55 Ll (3 gas) cdly Lil38l wo s 12/2 Sis o3k
Sl syemi laylas o (oS OS] Sis goole o> Hlas
23 Josn) s 399 ysie p iy oo 14 510 cdale
e 015 L)y a2l o by oS 33 by
b S oo bl ke 1 Ol Ol (sl (65 it (sjmml Jamsliy
A5y (Serraj & Sincliar, 2002) g (¢ i o i 4 8
6)9_44 s ]aal)_w 29 Col J}L»J uaLoT Candg Mls blﬁf
J>cdl ials a6l 5l 2590 ©f (el o (6 50ml e
sl e slopjlse b b ye slaay i plgie Ylasl ]y yol
W35 o by b ST el oS iy (g jon] pudais

0095 &8 ) )98 45 b (LS adllae ol @l (S5 yobo @
bl 5 255 00 azalS Elis)l 5 ad jro 2o el s
RPNy G 14 Jsleo Sod s baylyd > olS oyl il 0
S 4 lalS Jood aSl 4 da g b sl oy IS 20
OiSly L bog o S Lyl )3 il 5 (b o dls po
(Nezami, et al. 2009) 5,5 | Siuod ds)io byl )3 Ll
QS 4 og > 2l ol STy (383 (o (sl 2980 ey
25 plslasyze bulyd )3 Cldlae (5558

2 i 3l 5150 gy S 2l saals Job ials
073 bogio yobo & y2o 2 uior (o2 10 b jhoo oy slacdale
Jsi2) 35 6pp Sal3l oo 1 ey s 2 ljl 4y 20 L
a0 1051 w8 clale (1581 b adllas opl pod dlsye 55 (3
Jsb pials cptaleil 59, 101 55 st 1y uiasj (o 18
3 sas Sl aly o (il 4 oS (gm0 4 g 55k nazalS
oilS o (5l 031 amalS lis)l eyt in o 14 210
(3 Jgia) céb

22900 59k (55 szl 6ol b g ;3 (g9
293 () Al Gy g 2op> &l ogdle (6y9h AT Laalyd
LS Ad) g9y o) Wlgx )3 36 > 4 b el
owomed (GUIZar& Khan, 2001)sg: plowl (o4 b canl ySos
Sl ) 355 g Clils Sl s )lde baaoxalS baulyd ol )
bylpd @ o (alply S (oo Bpan (6)58 A5 Ol riss
walS Job (ials 8,055 5 (5 5uS Ay Sl laazalS 9d s
oSl 5l Glmas Sl (B 0 69 GRS Db Gl B
(Kaya, et al., 2003) S5 ,5 4 (Katembe, & Unger, 1998)
e Laasals Job (ialidl gy (ol 0l ()15 55
st o GlalS 5> o5 o Gl Galefl Jgl dlope )3 (gys
5 Al ashl oMo L 2ig) S L azalS Jobo ialidl (5)5
oiorj 0 10 Jlas ) (1USE) ao yio (W10 0 15 g, 5
590 12 5 dm s aoxalS 05 s jd by jd 13U ogMe jio p
S )3 g 4 ciBgie MolS om0 9y 3 5 &S gy cnl
A o (5] alS gn st 1 ier (o3 40 430 < 20,95
4zl 05y Lg) p i) Ol e 35 plalejl pgd Al ye 5
el iShs i p wies o 10 Jleas 1 &S o504 cuih
59y 51 4Bl Jsbo tal3il )3 B 5 591 o (s 312 sl i,
o 1A e 3 48 Spgo > i plol cldlS Sl any otian
e, d o) il am sl elw)l wShs oy uies)
4 S S o) 45 Jolas a8 awy yte Sl 21
b Ui ialS ey uiesj oo 10l (laaals

I ohde 455 00 )18 5)98 2y > QLS & (elin
Mg oSl 5 43,5 0 olS (559 s 3y nSs
Lalll oS eniily o ol o S e Jialjdl & Jgbo
el Sl b figSTly &5 alSim g 43S o 0235 PigSTy 5 1) LS
o Lal enls oo Jsbo oo 53 CI g N 51 i o
45 S oo My GBI gt 3 )l @ g ()X g0
S92 S 153 g 008 pudginw 53 Wb JHS] o ol o



1388 Jlu 2 oylocs L ol 4.53,0lisS ol poy 4 5z 114

10

11

12

13

14

15

16-
17-

18

19

20-
21-
22-

23

24

25

26-
27-
28-

&l

Bruria H, Arie, N. 1998;physiological response of potato plants to soil salinity and water deficit , plant sci. 137: 43-
510.

Flower, T.J. and Yeo, A. R. 1995;Breeding for salinity resistancce in crop plants, Aust. J. plant physiol, 22: 875-
884.

Francis G., Jhon L., Jifon S., Micaela C., James P.S.2002;Gas exchange , Chlorophyll and nutrient contents in
relation to NA and CL accumulation in "sunburst" mandarin grafted on different root stocks, plant sci. 35: 314-320.
Grieve, C. M., S. Lesch, L. E. Francois., and E. W. Maas. 1992. Anolysis of main-spike yield components in salt-
stressed wheat. Crop Sci. 32:697-703.

Gulzar, S., Khan, M.A., 2001.Seed germination of a halophytic grass Aehuropus lagopoides. Ann. Bot. 87: 319-
324

Guzman, M. and J. Olave, 2004. Effects of N- form and saline priming on germination and vegetative growth of
Galia-type melon (cucumis melol. Cv . primal) under salinity Acta hort (ISHS). 659: 253-260.

Hillel, d. 2002. Salinity Management for Sustainable Irrigation: Integrating Science, Enironment. And Economics.
World Bank Publications

Irma T., Jolan C. Gabriella S; Ferenc H; Attila P;Gabriella K; Agnes S; Margit s; Laszlo. E. 2002; Acclimation of
tomato plants to salinity stress after a salicylic acid pre- treatment. Proceeding of the 7" Hungarian congress on
plant physiol. S2-02.

Johnson, B., and T. Henderson. 2002. water use pattems of grain amaranth in the North em Great plains. Agron. J.
94: 1437-1443.

Kafi. M., Jami AL-Ahmadi, M., 2006. Salinity effect on germination properties of kochia scorparia. Asian J.Plant
Sci. 5:71-75

Katembe, W.J., Unger, LA., 1998. Effect of sallinty on germination and seedling growth of two Artiplex spcies
(chenopodiaceae) . Ann. Bot. 82: 167-175.

Kaya, M.D., Ipek, A., Oztork, H., 2003. Effect of different soil salinty levels on germination and seedling growth
of safflower. Turk. J.Agric. For. 27,221-227.

Khan,M.A., Unger, LLA., 2001. Seed germination of Triglochin maritime as influenced by sailinty and dormancy
releving compounds. Biol. Plant. 44:301-303.

Lauer, J., P . Carter, T. Wood, G. Diezel, and M.Mlynarek. 1999 . corn hubrid response to planting data in northem
cornbelt. Agron, J. 91: 834-839.

Mohammad B., Jean-Merie k., Stanley L. 1998; salt stress effects on roots and leaves of atriplex halimus L. and
their corresponding callus cultures, plant sci. 137: 131-142.

Munns, R., 2002. Comrarative physiology of salt and water stress. Plant, cell and Environ. 25:239-250

Nezami, A., J. Nabati, M. Kafi, M. Mohseni. 2009. Evalution of salinity tolerance at seedling stages of Amaranthus
retrofelexus under control environment. Environmental Stresses in Agricultural Sciences. 1:69-77

Prabijot, K.G., Arun D.S.,Prabhjeet S.,Singh B.2001;Effect of various abiotic steress on the grown in light and
darkness. Bulg. J, plant physiol.27: 72-84.

Putnam, D., E. Oplinger, J. Doll, and E. Schulte. 1989 .Amaranth. Alternative field crops manual. Electronic
version issue. Unir. Wisconsin, Extention service, Madison, WI.

Rastegar, M.A. 2000. Dry land agriculture. Publishment of Tehran University.lran

Rastegar, M.A. 2007. Weeds plant. Publishment of Tehran University.Iran

Serraj, r., Sincliar, T.R., 2002. Osmolyte accumulation: can it really help increase crop yield under drought
condition . Plant cell environ. 25:333-341.

Sleugh, B., K. Moore, E. Brummer, A. Knapp, J. Rvssell, and L. Gibson. 2001 .Forage nutritive value of various
amaranth species at different dates crop sci. 41: 466-472.

Stordahl, J., C. Sheaffer, and A. Dicostanzo. 1999 . variety and maturity affect amaranth forage yield and quality. J.
Production Agric. 12: 249 253.

Werner, J.E., Finkelestin, R.R., 1995. Arabidosis mutants with reduced response to NaCl and osmotic stress.
Physiol. Plantarum. 93:659- 666

Williams, J., and D. Brenner. 1995 . Grain Amaranth. P. 129-186.

Williams(Ed.). cereal and pseudocereal. Chapman & hall, London.

Zhifang G., Sagi M., lips S. H. 1998. Carbohydrate Metabolism in leaves and assimilate partitioning in fruits of
tomato (Lycopersicon esculantum L.) as effected by salinity, plant Sci. 135:149-159.



Journal of Agroecology Gl (bl ooy &y i
Vol. 1, No. 2, Fall 2009, p. 109-115 109-115. p 1388 (yliwmoj 2 o ylowis d wl>

Evaluation of salinity tolerance at emergence and seedling stages of Amaranthus
retrofelexus L. under control environmental

M. Zafaranieh,* J. Valizadeh, M. Ziaie, M. Jafari and M. Mohseni*

Abstract

Salinity is one of the environmental factors that have a critical influence on the plant emergence
and plant growth and establishment. The determination of salinity tolerance threshold is a useful
criterion to choose soil and irrigation water for cultivation of halophytes. In order to determine salinity
tolerance threshold in Amaranthus retrofelexus, an experiment was performed in greenhouse based on
a complete randomized block design with four replications in two stages. In first stage, the experiment
was performed with salinity levels of 0, 10, 20, 30 and 40 dsm™ and emergence percentage in salinity
levels of 0 and 10 dsm™ was 90 and 57%, respectively. In order to determine the full — scale of
salinity tolerance threshold Amaranthus retrofelexus, the second experiment was conducted. At this
second stages, treatment were different levels of salinity equal to 10, 12, 14, 16 and 18 dsm® NaCl.
Amaranthus retrofelexus seedling were able to emerge up to the salinity of 14 dsm™ NaCl. Generally,
with increasing the levels of salinity, the seedling emergence percentage was decreased. According to
result, salinity tolerance threshold for seedling emergence and performance of Amaranthus
retrofelexus under controlled condition was 14 dsm™
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