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Abstract
The form of nitrogen in the nutrient solution affects the nutrients concentration and yield of the plant by influencing the uptake of
cations and anions. This research was conducted to investigate the effect ifferent urea to nitrate ratios in the nutrient solution on

the shoot and root nutrients concentration and yield of r rench lettuc
experiment using completely randomized design was carried out with
replications in the research greenhouse of Shahrekord University. Th
20:80, 30:70, 40:60, 50:50, and 60:40. The results indicated that

actuca sativa L. cv. Lolla Rossa). A soilless culture
ur? nitrate ratios in the nutrient solution and four
to nj 1‘ios in the nutrient solution were: 0:100, 10:90,
t nitro&concentration (except for plants fed with a urea to

nitrate ratio of 50 to 50) was not affested by increasing the ure itrate ratio in the nutrient solution. Increasing urea to nitrate ratio

in the nutrient solution led to a significamincrease in the concentratiops of Fe and Zn in the shoot and P and Ca in the roots of lettuce.
But, concentrations of P, K and Na in lettucgshoot decreased. The results indicated that root and shoot dry weights were not affected
by urea to nitrate ratio in the nutrient ¥lution’ onsidering rice of urea compared to nitrate-containing fertilizers and the
useful effect of combined application of ur i solution for optimal lettuce growth without yield reduction, the
application of a 50:50 ragio of urea to nitrate Th, the nutrient solution is recommended for red French lettuce production in soilless
culture under the cond'ﬂ'on this research.
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Table 1. Some chemical properties of used water for preparation of nutrient solution

S e cllB Slhe il el edS i Wil oS o K
EC pH Na* K* Ca¥  Mg** N-NOs HCOs Clr
(dSm™) (mmol L)
0.25 7.6 0.043  0.013 1.0 0.5 0.31 1.5 1.0
.
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Table 2. Nutrient concentrations in different ratios of urea to nitrate in the nutrient soluti
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Urea to nitrate ratio N- Urea N- NOs K A Ca S
(A 2 dse )
(mmol kg")
0:100 0 10.5 0.7 6. 1.4 1.4
10:90 1.05 9.45 0.7 6. 1.4 1.9
20:80 2.1 8.4 0.7 6.2 3.5 1.4 2.5
6.2 3.5 1.4 3.0
6.2 3.5 1.4 35

6? 3.5 1.4 4.0
{ A\ 3.5 1.4 4.6
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Table 3. Variance analysis (mean square) for the effect of urea to nitrate ratio in the nutrient solution on shoot nutrients concentration

Ca Mg Fe Mn Zn Cu Na

0.43"  (0.21"  8655™ 470" 359™ 2227 (.58™

0.32 0.73 1391 204 324  1.26 0.09
.

of lettuce
e b @il arss 0358 b el
S.0.V. df N P
Ol 4 o8l S 6 4558™ 021" 189.39*
Urea to nitrate ratio
Uast 21 9.78 0.07 23.17
Error
7.5 7.9 5.8

(Ao 3) Sl s o

Coefficient of variation
(%)

5.5 27.6 13.7 44.7 27.1 73

Loy ) CE—-N))J\J‘;.&A** o3 0 CJaM):)bL;'.u*‘;'Mﬁé“s

" Non significant, * significant at 5%, ™ significant at 1%
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Table 4. Variance analysis (mean square) for the effect of urea to nitrate ratio in th
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trient solution on root nutrients concentration
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Table 5. Mean comparisons of the effect of urea to nitrate ratio in the nutrient solution on shoot nutrients concentration of lettuce

Sl 4 el Dosis A el dS e Al e G e m
Urea to nitrate ratio N P K Ca Mg Fe Mn Zn Cu Na
(fﬁ;l:f,gfﬁ) (fﬁjltsﬂfﬁul:‘“)
(gkgh (mg kg™
0:100 44.12 3.58%  91.6*  10.1*  3.18° 235 30.4W 7666 323 4810
10:90 41.08  3.37%c  g7.1%  10.5*  2.94° 241 20.7*  81.5%  4.53*  4.12%

20:80 44.6* 3.63*  88.4%®  10.1*  3.30° 2430 264* 859 3.50*  4.29°
30:70 40.6* 3.21%  82.9%  10.1*  3.21° 25.7% 3.75%  4.18%
40:60 435 329%c 820 104*  3.39° 4.40°  4.17%
50:50 34.9® 3.01¢ 7614 11.00  2.76* 4.15*  3.63¢
60:40 43.2¢ 3.57% 7234 10.3* 2942 5.45*  3.77%
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Data in each column with the same letter are not statistically different at 0. level based on LSD Test.

Al e JLsl (Merigout et al., 2008a; Tan et al., 2000) Lo
u

(Merigout et al., 2008b) 0l,Ken 5 &5 0 IR gﬁd\

wliyy sadshe Lo o ole Jslome 55 5dssden 51 S ol

5 QLS (slimal 4 Ol 2 4 el il glacs
'W\’»'ZJMWQ‘;‘?MMM@MWL
2 s 4435 QAL 53 (p SLS e SYY/PY) o slutls 055 0
ore ol aS A edaline Ol 1i as oyl Ao s Yo s b
o3l BL slde Iyl Lol 405 OLS L (513
7 (pSAS 5 o SYYAP) ojleli 055 00 Chle o a8
Sl 4 0,3l 00 4 00 Lol ok wdis (55818 OLalS s
(hops Y)Y . YE O Jsdr) A stalice 4l J yloma
Db mb&l oS

C,\M&J_v QJ»‘J& d_’.km Q‘J;’.;; 4 o))\ C,.MM.. J:J;U 6.)&

w00 Cond Lol w0l OLS sliul ) ojlutls O35 %0

s sladsl bl alol w,ﬂi Aol S it ol & el OF sdias il (Sl 25 4 050 O
B NP PP PPN PP CHE R P WU B PYC S VR CE GNP S P o P RO RS NI [
O gral alie sl Ogrdhiam] e oplnly 53 62,8 el &S sl 0L At pl Ll 231U a8
oLz (Khan .,1999)&)&@)0\}'.;}{@);&;%? S s oekd Sl oS i, by ol Jylees
L ol Jslee 055,50 IS don 00 5 Y0 03Kl b sl S 13 eslinal 3,50 03558 aie Olge 3 g as
OLLS ol oslasls 035 20 chale o ol srs sl ol 3,08 o5l ks o OLES 8l rlq-ﬂdl.aui..ajji @Lﬂ el
5 ol ol U Lok A5 DS Laslis 53 g 45 odd ol oS wio) huy 108 gl o

QU)\&‘M\.\;)_,}-)o))‘.)J;)lSQj.\J Lol (a_x;).ﬁT ;ﬁvﬁjQWMJ\QYWff)JJA\SJﬂy

!Glutamine Synthetase- Glutamine a-OxoGlutarate Amino
Transferaze


https://jspi.iut.ac.ir/article-1-1705-fa.html

[ Downloaded from jspi.iut.ac.ir on 2025-08-24 |

S ai; Sl ol clle 1 ol Ot ao sl G 3l S0ke aslin £ Jgur

Table 6. Mean comparisons of the effect of urea to nitrate ratio in the nutrient solution on root nutrients concentration of lettuce

S 4ol o S el S e ool TS B R SR
Urea to Nitrate ratio P K Ca Mg Fe Mn Zn Cu Na
(¢ SAS 2e5) (¢ S5hS 2 p Sk
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0:100 1.96" 41.92 4.47°¢ 1.532 2992 20.82 126*  11.5* 2.35%
10:90 1.82° 44 .42 6.20  0.69* 2994 21.82 134*  12.8¢ 3.02°
20:80 1.97° 44.02 5.43be 1.832 308? 21.8 142*  12.1* 2.53%2
30:70 1.72b 40.2# 6.082 1.172 2942 20.02 1 12.4*  3.032
40:60 2.24 4422 6.46% 1.282 3357 21.72 11.82  3.222
50:50 2.26% 41.22 6.83¢2 0.672 235° 22.6* 12.5%  3.402
60:40 2.842 48.5% 5.73%¢ 1952 ‘?33 25.6* 14.6*  3.35%
s 10,3 0 rlaw ;3 LSD O3l 3 ealinal b Jls me oMl s wlive Cog = b e
Data in each column with the same letter are not statistically different at 0.05 pr sed on LSD Test
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Table 7. Variance analysis (mean square) for the effect of urea to nitrate ratio in the nutrient solution on the shoot and root dry
weights of lettuce

et b @331 a5 ooletls S 035 aisy S 05
S.0.V. df Shoot dry weigh Root dry weigh
O 4 oyl o 6 0.27ms 0.006"
Urea to nitrate ratio
Uast 21 0.40 0.012
.
Error
9.3 15.8
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Coefficient of variation (%)
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" Non significant, * significant at 5% .

Table 8. Mean comparisons of the effect of urea to nitrate ratio in the nutrient so
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