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Table 1. Chemical properties of used irrigation water.
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Table 2. Physico chemical properties of the studied soil.

Sk
60-90 30-60 0-30 o
Soil Depth (cm)
33.7 31 222 o
Clay (%)
o
50.0 51.6 53
Silt (%)
163 17.4 24.8 o
Sand (%)
. . . Sk st
Silty Clay Loam Silty Clay Loam Silt Loam ’
Soil Texture
7.
0.13 0.48 0.86 S oS
Organic Carbon (%)
leo <l
46.4 443 445 Jolasr oSl
Calcium Carbonate Equivalent (%)
0.09 0.12 0.13 é
Gypsum (%)
S sl e LB
9.2 8.8 12.7 A o
EC (dS.m™)
d | gl s
17.1 153 14.6 o s

SAR (meg/l)"”?

Yoy



WAV (V) 2 )lond dA) s sy adgi 9 S8 Cappre g pul

e ole id 5o 5 LSS 5, VY e e Jl e
oA Sals LBl el 5, YE s Jl
By fe g e V0 BV el O
DS a5 5586 53 b o sSB O oa Sl
Al ol S (slaS ok ol b B s
3 el ol s Shes Jltds ¢S5l ol
Cils olS Slsa eIl m po 2o S B PVRGIIY
oSS e el 5 0 8 05 s3l5 L s AS
Je b deain, by Gl .,\i.sjf cslasb
Laals) 358 Gos B Sbe 5 dd eslizal o soasee
Lds (oslmer sy baale) 5 438 55 5 25
LS lad; W Lol Oliebl S sbe
Latos ¥ 5 8 Gadscad 5l o ool oiles
A S p S kS e ety 5 05s )
axys Ve gles s celu A Sl ladly ;) e
= 0T S 035 5 A S 15 o S sl
olelp laesls Bl 5 a5 S s D@\:s
LS Gl ~ b I s st b
5 A oll SAS il Sl sl L sl
LSD) s pre sl Bla= Ose3l L e, Siles

.mﬁ)\}w&ns)}nwjaoJW\c]a“ﬁ

oy g b
Jlime SRSl et b w aer s b
23 gl el S 80es 5l s 35S 5 oyl 35S
ossl 355 Jlae Sl Jl 5 Ao s ) Cla“)_s £ Jl.
Loys 0 &)5@)5;14\9]{)1:,&“5 55
(Y Jsd) s S ls ome

yog

b Y s S S s Sl
o 5 50 5 e e VYV (e Bl Yo 6 v )
ol L e VEAL ol Yl s e ol
Pt e o S 5 oS S 650 (Ges
A el s oKiules] guaid bl o i
B et =5 aallls 5,50 S
Siisel s Dlides 55 e 5l Wl lasd,
e e A g 3 ek sbe 5 g5sliS
355 JLSa 3 o e oigjuagjgh;u@uj
Cb B el e s edd LSl s
(L) S sldas 4) &S A Jold &S 0 guue S
aolel g (yleg sl 4) SUV iy an 5
Aol (mpm e Ave ey Sl 5 2o WXE O S
05 e 9 bl SO e ol 5 e S e S
b sy o by e Aol 5 as S L
SlaS e A YO s S ke e la
Lds sl Ges e le 0L gladl s
ool 355 maw sler Jold s 35 slay S
gl e 5 OSs 3 p S5kS Ve e 00 o)
s s D@L:sw PR RKINT-RNTD B PP I
355 5 Je Aolid s 5 ool aie Bl S S
Wiy 5 der sladle 53 5 aBlS 51 S s i
35 5 Jle ja bos oyl 558 As ey e 4
b e s Ay e ol S Ol S
méd\dﬁl:g.mcﬂ:&iw)@ﬂ_)d)«l}f
ol 558 sl csls Gl LS 5 e gslueslal
sl 3l s S Gl S s 5t Olsea

O 33 el ‘5)L:.J LS ealanal J,L:A.:M dLAJ‘}g



.u.au‘g)a‘.;)éu‘.hc >y 90 6‘.&‘;2‘9 CJL'J}G O:gJL_.a—VJJJ?

Table 3. Mean squares for studied traits in madder.
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are significant at 0.01, 0.05 probability level and not significant respectively.
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Table 4. Means comparison of interactions of urea and phosphorus fertilizers on the yield of shoots of madder.
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Similar letters in each column present insignificant differences by LSD test at P<0.05.
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Figure 1. The interaction effects of urea and triple superphosphate on root dry weight of madder.
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Abstract

Background and Objectives: To succeed in exploiting salt affected soils, proper nutrient
supply is required. That is, by providing the correct elements in the optimum amount and
ratio, soil conditions should be changed so that the growth of the plant is improved and the
product is obtained. N and P are the most important nutrients in plants and they have a
significant role in increasing the yield of crops. Nitrogen is an essential element in the plant's
vital processes, which improves its absorption and application in biochemical and
physiological mechanisms of the condition to tolerate salinity. Sufficient phosphorus
increases the growth of the plant and develops and extends the root. For this purpose, the
plant can use a larger amount of soil to absorb nutrients and moisture. Several researchers
have reported that the use of phosphorus significantly increases the root dry weight of the
plant, and increasing the amount of phosphorus absorbed in the soil facilitates plant growth in
saline soil and to some extent, moderates the negative effects of salinity. Research on madder
plant in different fields has been limited and the study of the effect of urea and phosphorus
fertilizers on the absorption of mineral elements and morphological and physiological traits of
the plant has not been done so far. Today, the use of chemical fertilizers for the production of
agricultural products in arid and semi-arid areas with a low fertility level is inevitable. The
cultivation and production of madder as an industrial plant, that has been tolerant to salinity in
Iran has long been widespread, but research on the nutrition of this plant is very scarce. The
aim of this study was to evaluate the effect of urea and triple superphosphate fertilizers
application on shoot and root yield of madder plant in Fars province.

Materials and Methods: A three years' factorial experiment with three replications and
two-factor design was a randomized complete block design. The first factor was urea with
4 levels of zero, 50, 100 and 150 kg/ha and the second factor was triple super phosphate
fertilizer with 4 levels of zero, 50, 100 and 150 kg/ha. This investigation was carried out in
saline water and soil conditions. In all treatments, the manure at the rate of 40 T/ha was applied
before planting. About 25 seeds in rows at 5 cm depth for bulk and at a distance of 40 cm were
planted. Experimental plots measuring, was 3 m by 4 m. Shoot yields were measured during
three years and root yield were measured in the third year.
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Results: Data analysis of variance showed that the effect of urea fertilizer in the first year at
P<0.05 and the effect of urea fertilizer and interactions of urea and phosphorus fertilizers in the
third year was significant on shoot dry matter at P<0.01. The effect of urea fertilizer on root
yield at P<0.01 and effect of phosphorus fertilizer and interactions of urea and phosphorus
fertilizers on root dry matter was significant at P<0.05. Means comparisons showed that the
highest biomass equal to 2.7133 kg/m* was achieved due to application of 150 kg/ha urea and
the maximum root yield equal to 1.6133 kg/m* by application of 150 kg/ha urea and triple
superphosphate, together.

Conclusion: It can be concluded that application of high levels of nitrogen and phosphorus
(150 kg/ha) increases the production of root dry weight of madder plant in saline conditions.
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b}






