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Table 1. Some physical and chemical properties of soil used for cultivation.
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Table 2. Chemical properties of organic fertilizers used
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Fig. 1. Different stages of spinach cultivation.
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Table 3. Comparison of the mean effects of soil moisture levels and organic fertilizers on total water consumption (mL) by spinach plant.
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Table 4. Comparison of the mean effects of soil moisture levels and organic fertilizers on water use efficiency (g L™) in spinach plant.
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% For each attribute, means in each row or column followed by the same capital letter and the values in table body followed by the same lowercase letters are not

significantly different based on Duncan's Multiple Range Test at P < 0.05.

YAD


http://journal-irshs.ir/article-1-723-en.html

[ Downloaded from journal-irshs.ir on 2026-09-01 ]

Ohlas 5 LS (55

HE100% Fc @75 % Fc

35
©

30 . ©

3 8 2 3.8 8. 3 @ 3
25 © —— S o “cljo“u_.) SC O o HCI_J_8 oqﬂ_-’u—

B2 o o i) © B o S ke o T o
20 —— 4 —— = . —— = ——

—

(yo ilw) gl yl
Height (cm)
&
i g

[ERN
o

4

5 M6 M7 M8 V9 V10 V11 V12 Ci13
$995 bolowd
Fertilizer treatments
glawl ol (o solw) glas )l 5 sﬂ SrogS o S sk, ek Ol 51 Sl dslie -Y S

Fig. 2. Comparison of the mean effects of soil moisture levels and organic fertilizers on plant height (cm) in
spinach.
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Fig. 3. Comparison of the mean effects of soil moisture levels and organic fertilizers on fresh weight (g) in
spinach plant.

gt plal S8s 59
203 VB gl s o Ao e (5 ¥ S 5o il ol S5 (5 2 o lat Mlie 1 (Sils il & Loy o gl
a0 )50 Cadyl aopo Ve Jgh) balyl o ol el as e Codib so )0 Ve Laglie ol olS SaS (59 a5 L)l
Aald 4 Canad o )0 YAIQ o YA XY (i 5 4y a5 &gy (MB) 4 (Z2) «(Z1) slo las a5 bogs jo oLS S 59 polin oy yiion

G,y Y8 5 O OF iol8l o (MB) § (Z2) ((Z1) o2 as)io ud)b doyo YO gusb) byl il )0 iored (ai0g jli
ooz Slp oY S g (S35l g Joloe slaclianes S (g3 polie Gog s b pdle ol el 4y Cond S2S (9
9290 (Sdka dlga 5 ()39, 3Lwdli] g Gab Saxe Wg; @53 g A ol lg e (ol g WS o pal B 1, S o9
@ e s & hlite 5 ) Ken ol anled oo Jutenss 5 @y el anel slaasl o (T 059555 51 Lo e aST1) 00555 50
Oloyon o5 b aSly 9 oo (5 mgid Syl (b33l 4zt 5 g Jedo IS 5 ratian T Sl (59 5 Akt 9 gy el
olS )0 Sis oole yldy gezn g (sdug) oy (il SS1o gl Jlows] (s (38 polie Qi SIS s g 4k ) Ay
Sl ojlas el slaogul ol Gilie slalas 56 (YVF) ol 1Kan 5 Garcia-Cano iagy ;o .oiS oo ol
4 b S e sl lajlen (aled a5 ols (las o] @l 2855 18 oy 9550 kS 595 2 50 8 S S 5 2l
Sl (o255 o 4 bgpe 1 (i a5 Wad dali b aglie ;5 0353ty S (05 (Rl 4 e g )lo e 55k

YAY


http://journal-irshs.ir/article-1-723-en.html

[ Downloaded from journal-irshs.ir on 2026-09-01 ]

Ohlas 5 LS (55

wl.s el glodnwl lawg (ufgn Fiw Cogis 5l 2 Gows Soage el A5 0,8 o oyl og (Sl o lac + arwl
AV s IS slsine oo & 5iasts IS il 5 oSl ojlae | (iS5 ST Ale) onasl (slissnypmgicd
ol ity S eole agi sl | ae) (e Slge LAz Sggn g Ay ) e CusB b S 2 (nl (oS (rizren g
3ol aloals sl slees 51,8 5l eas zlSuiwl g n Olidgionn 31 (Y Y0) o Sen 5 Harakotr iags ,0.8,5
Szo dr (il 50 sdidhee ¥ g ) oo/ o) il Jols bayT (gl ylans (28,5 18 sy S50 (IS Lyl ps sl s
5 SiS s oldgre sk i )0 il e Vel b jles oS o plas Jols il g Ah sle 5 (S 08
S SN Copols ¢ plde polic Gax g 5l LU boes Sgn cpl w505 o byl ol iol58l aals b avslas jo 1, ol 5
Sy 5 Jeds A lyime Galidl sk il syt Colled Sl (g Slidg s 0 S9z g0 slaniiy 5 del slaal

Sg (Sl slasla i plore o lagnty y

O100% Fc @75 % Fc

16
3+
TR 2 2 . 5
Hl & s © 5 & 8 5 = 5
,_\12 = ™ o° _I_ =) 2 _L_> =) L] ©
. 4 [«5)
RS =2 S 1 T (5] @, B =
2 210 = X <
< 1
J5 1 _ = X, 1
[}
\3 s E = c -~ c £ E £ £
> £ =
Z\E 6 c -
2 E ¥
o 4
2
0

Z1 Z2 Z3 Z4 M5 M6 M7 M8 V9 V10 V11 V12 Ci13
©95 syl
Fertilizer treatments

i oS (0, W52 S (35 5 N (slossS 5 T gl sl Sl (Sileo alio F S
Fig. 4 .Comparison of the mean effects of soil moisture levels and organic fertilizers on dry weight (g) in spinach
plant.
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Fig. 5. Comparison of the mean effects of soil moisture levels and organic fertilizers on root fresh and dry weights
(9) in spinach plant.
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Fig. 6. Comparison of the mean effects of soil moisture levels and organic fertilizers on chlorophyll a and b (mg

g') in spinach plant.
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Fig. 7. Comparison of the mean effects of soil moisture levels and organic fertilizers on total chlorophyll and
carotenoids (mg g™') in spinach plant.
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Drought stress is one of the most important abiotic stresses that limits plant growth and yield,
especially in arid and semi-arid regions, by disrupting water and nutrient uptake and physiological
processes. In order to investigate the role of organic fertilizers in improving spinach yield under
drought stress conditions, a factorial experiment was conducted in a completely randomized design
(CRD) with three replications in greenhouse conditions. The treatments included 13 individual
levels and mixtures of liquid fertilizers Zargreen, molasses and vinasse with ratios of 100-0-0(Z1),
75-25-0 (Z2), 75-0-25 (Z3), 50-25-25 (Z4), 0-100-0 (M5), 25-75-0 (M6), 0-75-25 (M7), 25-50-25
(M8), 0-0-100 (V9), 25-0-75 (V10), 0-25-75 (V11), 25-25-50 (V12) and 0-0-0 (C13) in three-
kilogram pots at a rate of 0.14 ml and two moisture levels of 100% field capacity and 75% field
capacity. The results of the experiment showed that drought stress caused a decrease in the fresh
and dry weight of shoots and roots, height, chlorophyll a and chlorophyll b, and an increase in the
amount of soluble carbohydrates, while the use of organic fertilizers improved the conditions
compared to the control. The best treatment (Z1) caused a 34% increase in height, 53% in fresh
weight, 30% in chlorophyll a and 35% in chlorophyll b, and a 35% decrease in soluble
carbohydrates and 5% in water consumption. In general, the use of organic fertilizers was able to
reduce some of the negative effects of drought stress and improve spinach yield.
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http://journal-irshs.ir/article-1-723-en.html
http://www.tcpdf.org

