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Table 1. Main chemical properties of the waters and soil at the study site.
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Table 2. Analysis of variance (P value) Effect of irrigation treatments (no irrigation in vegetative
stage and non-irrigated in reproductive stage) on different characteristics of tow kochia local

cultivars.
=
. = = . = 2 2
- 5 4 = £ 235 d3& s 4 g =
5 .5 £ 5 %§ s 41 8g » 8 , & 4T 8 gm
> Y98 4E 3§ 73 32832z 78 38 98 &
3 = WP D E 18 g 4% iz ois TE 1E Jg
o b FE R b5 PE T8 JSBgor 4 iz g o+
5 = 3] ¥ 2 - 4 s S a € £ o = 3 =
ZE g S »S 13 F g O 5 ? 8
S [ ! RE 3 -
S - - .
Bl )cjk 0.114™ 0.377" 0.897™ 0553™ 0553™ 0.112™ 0.669™ 0.002 0.186™ 0.002 0.005
[o]
o sl es
irrigation 2 0001"  0182® 0.366™ 0.286™ 0.286™ 0.007™ 0.359™ 0003™  0123® 0003™  0007™
treatments
G
e . .
S 4 0.089™ 0.087™ 0507™ 0.815™ 0.815™ 0571™ 0522™ 0.03 0.903™ 0.03 0.057™
Error(a)
nd 1 0005~  0914® 0.875™ 0.091™ 0.091™ 0.958™ 0.103™ 0.311™ 0.082™ 0.311™ 0.298™
Ecotype(B)
x J slajag
i 2 0.558™ 0.987™ 0542™ 0.614™ 0.614™ 0.901™ 0.687™ 0.288™ 0534™ 0.288™ 0.434™
a}j
J5 sl 6

N N S Y Jlaz! Cla.«ﬁ NS 5 Aoys 7y s S Jleas! ck.«;: D3 e S S L
* and ** significant at levels of 5% and 1% and ns not significant at levels of 5%

iy 5 M5 Ol Sl S slsle DLLS s ge Lastls S Olgea 4y gl

S W3S LS (Yo A) s 5 Glades (YA 5 V) sl o3 g a5 3550 o)l e 05015
L3 8 i S &y sl JRalS e dopa b0 5T Ar a5l Ao Ve Sl oLl rals
oA L el pl gl EalS 5l S 8 LS G plil p oss B e (YA)
ke 3503 g Olpe A L peniies BLII i (pl 45 (V) 3y (sos8 55 e
J{BCW)\@LS@‘oﬁj&ﬁwlbﬁé‘ﬂéks:ﬁjldg}b/\o :)bwbd\)bwﬁdﬁéﬂ)\
e 5 O e S Iyl d s La S 5 S Ol Ol5 e Dol cpl b a5 Ll 8
Sbagt alie b pramen 3l e Lls 1y cslis gl L pladiyy A5 LIS 5 Sl L ol



SR g (pgare Je

S LS olS s g gl 48 5 g e edalin ols A e b o oled 5 el

"\'ngd \-'L:-.’. M‘J‘)o.);..i'.i g__a_;j;,« L;.I.._:b A\lz-ja

Slaw (1) 5 sy) @hdy e Jol o 5o sdom bl 5 cia Hler Sl 5L o S -Y dyae

L_J:JS PR 3F 93 )y aalllas 3,40

Table 3. Effect of irrigation treatments (no irrigation in vegetative stage and non-irrigated in
reproductive stage) on different characteristics of tow kochia local cultivars.
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Means with similar letters in each treatment are not significantly different (P<0.05) based on LSD test.
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Table 4. Interaction of irrigation treatments (no irrigation in vegetative stage and non-irrigated in
reproductive stage) and local cultivar on different characteristics of tow kochia local cultivar.
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Means with similar letters in each treatment are not significant different (P<0.05) based on LSD test
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Table 5. Interaction of irrigation treatments (no irrigation in vegetative stage and non-irrigated in
reproductive stage) and kochia local cultivars on evaluation traits.

Local cultivar os 55

s (ahn Sl ot (olol o) S22
Trait Drought stress (No irrigation for four Lo S
weeks) Birjand  Borujerd
Control sl 4.6° 4.2%
O s ) ailor St esle 5 Shas Vegetative stage s, d> 4.2° 2.7°
Stem Dry Matter Yield (ton. h™%) )
Flowering stage _i.l5 4>, 4.1° 3.1°
Control sl 45 43
Bl Lo 5 Vegetative stage =, al> 40% 3g°
Stem Percentage .
Flowering stage 2.5 <> 46%° 48°
Control Jals 5.6 5.3
QLS8 52 (5) S St o3l > Slas Vegetative stage i, 5, > 6.1° 4.6°
Leaf Dry Matter Yield (ton.h™) _
Flowering stage !5 4>, 4.8 3.8%
Control aals 552 572
S des Vegetative stage &, 5, 4> 60 622
Leaf Percentage .
Flowering stage .15 al> 542 52P
Control Jals 1.2° 1.4
AJL.-: @ A_fj.v C,...w.v H R
e Vegetative stage &, 5, 4> 1.6% 1.7
Leaf / Stem Ratio .
Flowering stage .15 al> 1.1 1.1°

e e R N e CEM 55 LSD 0505 bl s s wlie Gy gl e Kl
Means with similar letters in each treatment are not significant different (P<0.05) based on LSD test

M)J (PS'/'\))\JW JA[S&_»?‘)A Lf‘:‘ﬂjj 41:-}»):4:.&.&)% QM@&MJL«&‘
Sl e ‘5,@@45,@; 5 Ble Aoy 28 Ol (Y Jsd) ad bl ple 4 o asl
G el Al s ads Jler Sl 4 bl Wl s 5 el @ S g ale e o wiis
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Solul da_sf:l.? (0 Jsdz) 55 (P<e/v0) Sls pme Bl do s a5l Lo S andllae 5,50 (G358
Ls)LﬁTda})lAgjl):jﬁe:j 35 a0 Ble do s LalS gy A e s s e Slea
wda e QJ“"U.«S)\:J.TCBJMU Sled e (F dsdr) sy Ll d e s wie Sl Sdew
s ol (F i) i sdaline (P>0/00) (gols pae Doules o388 55 a5 LAl a6 s
s 53z pess 5 Al ad e s bl e slasles > Lot s n aeS 5 o it
i desn Ve bl sl GOl S S edalie 3 e 5 s e 53 ol
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Table 6. Correlation coefficient among different treats at irrigation treatments in two kochia local
cultivars.

1 2 3 4 5 6 7 8 9 10 11
1 Sy CLLTJ\ 1
Plant Height
2 o 2 034 1
Stem Diameter
3 el sl 2l 001 018 1
No. Branch

4 sl 2 Sles 001 001 040 1

Total Fresh Weight
5 S sl 2 S 001 001 040 100° 1

Total Dry Weight
6 5 St esle o 001 027 017 041  -041 1

Total Dry Matter Percentage

7 Sl Sl s Sas 012 016 037 0907 090" 012 1

Stem Dry Matter Yield
8 Stem Percentage L. az)s 025 033 0.07 0.01 0.01 0.59* 0.43 1
9 S S8 sl s Sk 009 015 035 093 093" -060° 067" 036 1

Leaf Dry Matter Yield
10 Leaf Percentage &, .-,> 025 -0.33 -0.07 -0.01 001 -059" 043 -1.00" 036 1
11 Sl S 025 -038 -003 -0.03 0.03  -059* 045 -0.99™ 034 099* 1

Leaf / Stem Ratio

Significant different at the 0.01

V¢



AT L()) 023 s ¢85 SBLS agh &

Slesle Dbl OSSPl S il OLLS s s Cde S Olsse S
s lasles @ ol 5 a e s bl S e s Sy S esle s Ses (V) AL
N C [PV B VG P VN C i E P I VA dPIR VA QRN PURR VN - S S Y PR PP W
S 3 o5 V0 ki o gen 55 53 S 3 Shas (Y Jsds) 355 (P>0/00) Sls sme ajlad ol oy
Y Jsa) 50 (P>/00) ls me sl pl (golol o 5l Ll s o s s 0 035 4
o3le 5 Slas 5 51 L S andllas >Jf°>js,>,qxz>~u&nfﬁwgdasdu,@&mﬁ
wgda;,u%;);&ﬂ;,ﬂwﬁtsdud\uo Jsdr) 555 (P>0/40) s jme S 5 S
33 S Sas 5o bl ple 3 2l e 50 s ol ade e s s Jler Sde
ol 3 Shas b S0 Shas o (Saan (0 Jsir) 55 o o o355 5l aS 3,250 o35
5,80e LS s Shes  Sices anslis (1 Jd) 5p (r=+/av*%) D3 pme 5 Cote 8§ S
ol IS5 Shas 5 S s Shee iy 36 sdasoliss S 3 Shas b 6ile 5 Shas St 5 S
(A dsr) Lol e g 5 S
Ml ag bajle ol 5l min gy Al xS A5 les s S Ao
e s St 55 lasled e St pl (F i) cils Lol b (PSe/0)) (gl s
AV dsd) ogr Ao s gy 5 Sl 5 4 el les s ) e g (SO S L )
)JA.;L&M)JJJLSJ:JJA{EM&;{‘})%JAJJ i i bples 50 S dos 0 e VU
A Jgdr) dis edalive (P>4/40) (g 13 pne i S o dos L 3les g 55 e e sles ol
iS5 Sas i dilie glasles (P<e/0)) s gme b cow Ble 4 S s
SUI> i pa aia Jler Sdear b 5 ey 4 e s o] b sl (Y Jsd)
53 Bl 4 S cnd SRl e e el (7 Jsd) s Bl 4 S el meS 5 i
el 4y A3l o sl opl 55 S s S Il 4 b e Ltus) Al e s el alad Sl
Blo Ao s U S Ao i (St oy g ol 0l a0l il 53l g a8l 5 Sl
Al 8 (Vo) Ll ea b =2/ e ™) (s me e (Soan S 53 ol &5 5l 0L
Ol Bl & S Cand B 3l W 5 5, sbreny e il e s cpl eliS
gl S i bl s baess SiSenn (F Jads) L2 sdalie (P>0/00) (o ls we

Vo



SR g (pgare Je

10 Jsims & pgr S Sl 3 (S o ol 03hs 0L w53 (SKe3nd 5 Sslsose
Coetl sdias OLaS Cllae cpl il Bl 0 S 5 Cd At a5 5 Ses Sl i 5l Ao s
olws “ CMM\.: a3l “ gfja CM.W.: 05.1_54.5 é{j}j)ﬁ)jﬂ Lsuuij“i) d-’j—’ sleel J.;G E)
s ol 3l ol gas ami g whgle CoaS 1581 (0) ol amigy 5> Shas nd 53 SG5 5 0 500
L3,8 G518 088Y) S 5 o (WY 57 ) ol sl 55158 Slis i s ale 4 S
B bl Lol b aglie 53 OF Gme (g3 Yo 2alS ey s il 4 Sy s S
SJJMJJ.E:\JJJJSJ\:)J)@M‘;J;;&eguﬁéﬂaiﬁwwbw‘)hgﬁj‘ﬂam
Sl ol Jomily o ol 51 iy adien O le 4 S0 cd 5 Ao 0Y 51 VL O

.:)\3\)‘5\4.75}19&.5&4{()4&&4?5

5 5 et
VRV W VP R S RPY CRgPL SN P I PR - S CU B SO 6JL,5?845;\ gy
sy My al e s ol el il LS oS s G il 5l (S 5 Ao e
YV € gl s cormpe S aly de e 5o (SO A5 el slaled 4 o
clolas b o LasS o3 53 a5 Sl asls sl 5 Sl ks s S e sl 11
wpslie s s olS S Ol L35S 5l aidS Sldllas 53 123,50 13 (LT alad il
);L"gp,:Lz.zjsd,\;j:u)sw;:;m‘\sme,\Auﬁa}ng@w\,;.wum:gL;\:}'
oS opl 5 SIS 3 s ey e s wie e Slen (ol wlad il glajles
sdalie iolesT ol s als 0L iy gy ab e 5o (St 25 O3 a5 53 (2L Sl U5
53 Aoy OF 51 VL 0T S o lld o 5 g5 s Sl (S oS LES &S s
AL 55 ale a4 S VU s ol g ) R atoen O Wile 4 Sy Gl e
PS5 GLls LSS oS 38 Ol e Ulg e JS sbe .cudls dal O sle i s ool
Sl pl e 5jls 1) gladsle LS Sow bs B Sl (S5l se s
Gblie 3 0T 5 payyamis Sleo gt Olsioas 53 5 OF oS Ll 4 Jassd 55 LS S50 5
1 Gble opl s ol W 0BGl il (o105 GbalS Ll &8 (S a5 S

"



AT L()) 023 s ¢85 SBLS agh &

Cjb)ﬁ)&i;ldbtﬂﬁu¢\>4{.lﬁq&éé\ﬁ Sl sle olS G Olge |y olS ol Wl g
LS

&l

1. Afsharmanesh, G. 2009. Study of some morphological traits and selection of
drought-resistant alfalfa cultivars (Medicago sativa L.) in Jiroft, Iran. Plant
Ecol. 3: 109-118.

2. Ahmad, Y.J., and Kassas, M. 1987. Desertification: Financial Support for the
Biosphere. Kumarian Press, Boulder, 1-187.

3. Bonner, D.M. 1997. Comparative water relation and drought tolerance among
alfalfa cultivars, Thesis Master of Science, Department of Plant Science
University of Manitoba, Winnipep, Manitoba, 189p.

4. Buxton, D.R. 2004. Growing Quality Forages Under Variable Environmental
Conditions, USDA, lowa State University, USA.

5. Foutz, A.L., Wilhelm, W.W., and Dobrenz, A.K. 1976. Relationship between
physiological and morphological characteristics and yield of nondormant alfalfa
clones. Agron. J., 68: 587 — 591.

6. Jami Al Ahmadi, M. 2005. Study on some physiological aspects of kochia
(Kochia scoparia) as a new feed plant in the desert and passion. PhD. thesis
Ferdowsi University of Mashhad. (in Persian)

7. Johnson, D.W., Smith, S.E., and Dobrenz, A.K. 1992a. Genetic and phenotypic
relationships in response to NaCl at different developmental stages in alfalfa.
Theor. Appl. Genet., 83: 833-838.

8. Johnson, D.W., Smith, S.E., and Dobrenz, A.K. 1992b. Selection for increased
forage yield in alfalfa at different NaCl levels. Euphytica., 60: 27-35.

9. Jung, H.G., Mertens, D.R., and Payne, A.J. 1997. Correlation of acid detergent
lignin and klason lignin with digestibility of forage dry matter and neutral
detergent fiber. J. Dairy Sci., 80: 1622-1628.

10.Kafi, M., and Salehi, M. 2012. Kochia scoparia as a model plant to explore the
impact of water deficit on halophytic communities. Pak. J. Bot., 44: 257-262.

11.Kafi, M., Nabati, J., Khaninejad, S., Masomi, A., and Zare Mehrjerdi, M. 2011.
Evaluation of characteristics forage in different Kochia (Kochia scoparia)
ecotypes in tow salinity levels irrigation. EJCP., 4: 229-238. (in Persian)

12.Khan, M.A., Ansari, R., Ali, H., Gul, B., and Nielsen, B.L. 2009. Panicum
turgidum, a potentially sustainable cattle feed alternative to maize for saline
areas. Agric. Ecosys. Environ., 129: 542-546.

13.Martens, D. 2007. Management of drought stressed alfalfa, available at
http:/www. Co. Stearns. Mn. Usldocum — ents/ EXT 07 242007 WC. Pdf.

Yy



SR g (pgare Je

14.Miyamoto, S., Glenn, E.P., and Singh, N.T. 1994. Utilization of halophytic
plants for fodder production with brackish water in subtropic deserts. In:
Squires, V.R., Ayoub, A.T. (Eds.), Halophytes as a Resource for Livestock and
for Rehabilitation of Degraded Lands. Kluwer Academic Publishers,
Netherlands, Pp: 43-75.

15.Munns, R., and Tester, M. 2008. Mechanism of salinity tolerance. Annu. Rev.
Plant Biol., 59: 651-681.

16.Nabati, J., and Rezvani Moghaddam, P. 2010. The effect of irrigation intervals
on yield and morphological traits in forage millet, sorghum and corn. Iranian J.
Field Crop Sci., 41: 179-186. (in Persian)

17.Nabati, J., Kafi, M., Nezami, A., Rezvani Moghaddam, P., Masoumi, A., and
Zare Mehrjerdi, M. 2012. Evaluation of quantitative and qualitative
characteristic of forage kochia in different growth under salinity stress. EJCP.,
5: 111-128. (in Persian)

18.Pataki, I., Katic, S., Mihailovic, V., Milic, D., and Karagic, D. 2003. Yield,
morphology and chemical composition of five lucerne genotypes as affected by
growth stage and the environment. Proc: of the 12th symposium of the
European Grassland federation, Pleven, Bulgaria: 26-28 May, 2003.

19.Petil, H.V., Pesat, A.R., Barnett, G.M., Mason, W.N., and Dionne. J.L. 1992.
Quality and morphological characteristics of alfalfa as affected by soil moisture,
pH and phosphorous fertilization. Com. J. Plant Sci., 72: 147- 162.

20.Qureshi, A.S., Qadir, M., Heydari, N., Turral, H., and Javadi, A. 2007. A review
of management strategies for salt-prone land and water resources in Iran.
International Water Management Institute, Colombo, Sri Lanka, 30p. (IWMI
Working Paper 125).

21.Rumbaugh, M.D., and Pendery, B.M. 1990. Germination salt resistance of
alfalfa (Medicago sativa L.) germplasm in relation to subspecies and centers of
diversity. Plant Soil., 124: 47-51.

22.Saeed, 1.A.M., and EI Nadi, A.H. 1997. Irrigation effects on the growth, yield
and water use efficiency of alfalfa. Irri. Sci., 17: 63-68.

23.Salehi, M., Kafi, M., and Kiani, A. 2009. Growth analysis of kochia (Kochia
scoparia L.S schrad) irrigated with saline water in summer cropping. Pak. J.
Botany, 41: 1861-1870.

24.Salehi, M., Kafi, M., Kiani, A.R. 2012. Salinity and water effects on growth,
seed production and oil content of Kochia scoparia. J. Agron., 11: 1-8.

25.Sengul, S. 2002. Yield components, morphology and forage quality of native
alfalfa ecotypes. J. Bio. Sci., 2: 494— 498.

26.Sherrod, L.B. 1971. Nutritive value of Kochia scoparia. I. Yield and chemical
composition at three stages of maturity. Agron., J. 63: 343-344.

27.Hamel, C. 2005. Crops Yield, Physiology and Processes. (Trans.) Y., Imam,
and M.G., Seghatoleslami. Shiraz University Press. Iran., 593p.

YA



IFAT (V) p2d Wl ¢ £y LS Wgi 4 il

28.Soleimani, M.R., Kafi, M., Ziaee, M., and Shabahang, J. 2008. Effect of limited
irrigation with saline water on forage of two local populations of Kochia
scoparia L. Schrad. J. Agric Sci. Technol., 22: 307-317. (in Persian)

29.Steppuhn, H., Acharya, S.N., lwaasa, A.D., Gruber, M., and Miller, R. 2012.
Inherent responses to root-zone salinity in nine alfalfa populations. Can. J. Plant
Sci., 92: 235-248.

30.Steppuhn, H., and Wall, K. 1993. Kochia scoparia emergence from saline soil
under various water regimes. J. Range. Manage., 46: 533- 538.

31.Yensen, N.P., and Biel, K.Y. 2008. Soil Remediation Via Salt-Conduction and
the Hypotheses of Halosynthesis and Photoprotection. In: Khan M.A., Weber
D.J. (eds) Ecophysiology of High Salinity Tolerant Plants. Tasks for Vegetation
Science, vol 40. Springer, Dordrecht., Pp: 313-344.

RS






