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Extended Abstract

1. Introduction: Lettuce (Lactuca sativa L.) is one of the most important leafy vegetable. Due to importance
and high demand the greenhouse and hydroponically growing of lettuce is increasing. One of the key points in
effectiveness of hydroponic production is the formulation of suitable nutrient solution. Nitrogen as an essential
element could be provided by two form in nutrient solution, ammonium and nitrate. Although both form provide
the nitrogen for plants but they can affect the growth and physiological aspects differentiatly. In other side open
systems of hydroponic in addition to to high cost for nutrient solution preparation can cause soil and water
pollution, so its need to use hydroponic systems that decrease the amount of nutrient solution consumation. In
this study we assessed the effect of three different NH*,:NO; ratio in nutrient solution in an easy and very low
cost closed hydroponic system so called Kratky method on lettuce production.

2. Materials and Methods: The experiment was conducted in hydroponic greenhouse as a factorial based on
completely randomized design. Three nutrient solutions with the same level of total nitrogen but with different
ammonium to nitrate ratio (0.5:8, 1:8 and 2:8) were used for growing the three lettuce cultivars (Local Romain,
French red and Salinas) in closed hydroponic system without the exchange of nutrient solution during the
growing cycle and just water were added to substition the of the consumed solution. The seeds of lettuce
cultivars at first were planted in cell try that were filled with coco peat-perlite with 1:1 ratio and after emergence
and until reaching to suitable size for transplating seedling were fertigated with hoglnd nutrient solution. Two
lettuce seedlings were transplanted via the small plastic small baskets and styrofom plate in pots with seven liters
volum until the end of growing period. The characters like leaf and root fresh and dry weight, chlorophyill,
carotenoid and anthocyanin content were assessed.

3. Results and Discussion: The results indicate that the ammonium:nitrate ratio had significant effect on the
lettuce leaf and roots fresh and dry weight, chlorophyll index and anthocyanin contents. The cultivars had
significantly difference effects on leaf and roots fresh and dry weight, collorophyl index, carotenoid and
anthocyanin content. But the interaction between the ammonium:nitrate ratio and lettuce cultivars were not
significant on the investigated characters. Between the cultivars Salinas and locally Romaine respectively had
the highest and lowest yield. The highest and lowest root fresh and dry weights also were obtained from the 2:8
and 0.5:8 ammonium to nitrate ratios respectively while the 0.5:8 and 1:8 ammonium to nitrate ratio were not the
significantly different from each other on the leaf fresh wight. The same rule also was for the leaf dry weight.
The Salinas and French red had the highest dry weight and the localy romain significantly leaf lowest dry
weight. On the roots fresh and dry weight characters there was significantly difference between the cultivars that
was close to the results on leaf fresh and dry weight. So that Salinas withought the significantly difference with
the French red had the highest root fresh weight and lowest root fresh weight belongs to locally romain. Result
showed that lettuce being a vegetative crop satisfied by increasing the ammonium:nitrate ratio in nutrient
solution. This is close to the results that previously has been reported by some authors.

4. Conclusion: The highest fresh and dry weights of lettuce were obtained by the solution with the 2:8
ammoniumes:nitrate ratio, which indicate the superiority of the lettuce simultaneously feeding with nitrate and
ammonium. In addition to quatitative characteristic like the yield the yield, simoultaneously feeding with
ammonium and nitrate affected the qualitative characteristics like the anthocyanin and cartenoeid contents. Also
providing the some parts of Nitrogen needs of plant as ammonium can reduce the nitrate accumulation. All of
three nutrient solution with different ammonium to nitrate ratio but with the same level of total nitrogene and
without any need to aeration also without the change of nutrient solution and only by substitution of consumed
water were able to feed the lettuce plants without any visible disorders. This kind of hydroponic due to the
drastic decrease of production costs would be suitable method specially for small scale hydroponic vegtable
production greenhouse.
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Table 1- The concentration of nutrient elements in nutrient solution (mgL™) with different NH*2:NO3

ratios
NH*4:NO ratio
Element 0.5:8 1.8 2:8
N 114 113 114
K 1744 1739 170.4
Mg 20 20 20
Ca 103.8 103.8 89.7
P 266 26.6 50.9
S 264 26.4 61
Fe 5 5 5
B 0.7 0.7 0.7
Zn 0.3 0.3 0.3
Cu 0.2 0.2 0.2
Mo 0.05 0.05 0.05
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Figure 1- Pots with nutrient solution and mode of plants establishment by Styrofoam plates

bl (glguioo
o8 b sl 5l e, 10 lal jelate ol (6l
55 JalS gle 33 a9 s S8 lalad 4



98l Slio (B 90, 5doe p oI0E Jolmo Ol s 43 pouigel Coms ,il Qe

2 Slite Hl Sl 4 padsel slacens adlas
S g 4S5 pobar wiidly lse plal 505
Qo poigel A ) G g Ol 4 paaigel A 4y + /0
Sl gre S 2lga plail 5 (59 Sl 5l ol s
G pgdgel A 4 Y cos a5 Jbo s saslis
(p S NVPVIY) lso plail 5 (59 0 YL Sl Ol s
@ pedsel A 4 /0 Cuns b oamlie 5 a5 w
Slis mls (Y S8) sg yides woys VY Ol
Comd U Ol 5 0 pgaigel Cas Sal38l 45 aas o
5 powigel sl 00938l alge el 5 ()9 2 A & Y
Slp Oiofs @i B Gane slapp oling
slacens @ Glals JedlnSe s olalS
3 shee Lulys 5 695 b Cow pigel 4 iyt
Lee 5 Jeong .oib oglice wilgs oo PH g oo ale>
Sy 1) SaS i YL Jab e (093Y)
5 Errebhi .ss S 5,55 &lis a4 pgsgel YO:VO
Sl Cas yo a5 Wols las (Y- +A) Wilcox
2 omelS opgiin Olps a4 pgbgel (YVIVY)
aS Jjo wl el &3 g yele «olS olS jo o Sles
& pseigel e & S |y Jood (n e L)
,o «(Verulkar et al., 2018) .ols las |, olps
LA gl Ols 4 peigel VA cos Ut ailie
Oyise apoy PHO Ol Guimes s ol
9o Lialidl as ol plas ol pwyp a5 Jy
0938l 25" lsa pladl S5y p Cod Cnl s 0lp
s (VA (hlSes 5 S8 pe (Ko ool
5 et S5 » Ojeis JSb b )y
O9h ST Djgo 4 eeg; (590 a5 Sles
S5l e ey a5 wisls sl isles] S
4 paigel Voo N0 cod | alse plail 554

Aidls Ol s

el VY g ool aizn,y o8B 210 )0 diges (o
(285 8 oS il az o ez les yo b 5o
O conlin (§3L03a3 51 Gy milomagiil (lime Lull
5 O slagge Job )0 9 yiegtdy il oliws L
A0 5 8l 8 gl FYO
Laools (o9 Jlo s s g Lol an o 5l L3
S8 p 5 5l eolaiwl L Laools 4y 300 s ¢ ploxl
o951 5l Sl aunlio gl 8,5 bl SPSS
s 30 00lainl oy O Jlois] mhas jo SSls
28,5 sl EXCel L1581 o 5 5l eolainl b s W jloges

Slio il )y 4525 51 sdwl Caws 4 gl wlwl
(il ol 5 g Slio po Dl & padsel Cond
AL iy S ) s plail SaS (5
5 45505 e D ds IS (b IS (sl
135 0coy o Jlezol s o cyliwsi] (glsione
g )3 4ty 55 039 9 8 J2e)lS lyme Dlaw
BRI SN SRR NP3 YT NV TP PE
(o pladl Sis 09 (s plail 5 059 Slaw
(9 5 ALl vy Sis (g i) B 0
Sly—me 5 03555 e D 8515 (glyme
Cho 50 g do, SO sl maw (o puilwgss]
ooy min Jleil mhaw 08 Ldg IS (slye
Sl & porisel o (LiSan Sl (gl e
P re (o p 3)90 Slao 5l Sog 9590 50 08 9

dﬁa..)

slep s SS9 5 059
Cod G gme b a4 galS olse ESu 55
& pasgel Slacens 5 68) ol bl St
ol () Jeuz) clls 13 (elde Jelowe Ol i



a) VE) linn) 9 smaly o ,Lesd IF 0,98 8 Jlw el o pole oode aoliladgs

25

a
20 n b
105: S} 15 - b
3 =
3D
<% i
)2 10
\\,J E\
~ © 5 |
W G
=5
O A
0.5:8 18 2:8
Sl 4 pasigal Cos
Amonium:nitrate ratio
170 + a
165 -
160 -
LS 155 - b
JE 150
R q;" 145 - b
= 140 -
o o
< 135
3 130 -
125 -
0.5:8 1:8 2:8

Sl 4 paeisel S
Amonium:nitrate ratio

(£5) S» 5 0is

Leaf fresh wei
N
o

(P55 S p i3 59

Leaf dry weight (gr)

Ol en g ousaly

25
20 -
15 -

10

Local Frenchred Salinas

romain

9.@[5 f’lé)‘
Lettuce cultivars

Local Frenchred Salinas

romain
505 l5)|
Lettuce cultivars

90l 30 S 5 iS5 53 ()39 52 95 1 5 Wl 4 pguigel ilids (Lo 5 U (puSilno dunnylio —Y IS

Wbl g0 o /00 g 5 510 Se BB (Sily wglisio Bg >
Figure 2- Mean comparison of the effect of different ammonium:nitrate ratios and lettuce cultivars on

the leaf fresh and dry weight of lettuce.
Different letters show the significant difference at P> 0.05.
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Different letters show the significant difference at P> 0.05.
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Figure 4- Mean comparison of the effect of different ammonium:nitrate ratios and lettuce cultivars on

chlorophyll index and chlorophyll a content of lettuce
Different letters show the significant difference at P> 0.05.
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Figure 5-Mean comparison of the effect of different ammonium:nitrate ratios and lettuce cultivars on

carotenoid and anthocyanin content
Different letters show the significant difference at P> 0.05.
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