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Table 1. Elements and some of the characteristics of organic manure and soli used in this experiment

S g (03 0 oS 35 e S G5
Vermicompost Poultry manure Cow manure Soil Soil characteristic
0.65 1.04 0.28 0.07 (Ao y3) 055 70
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( .
0.45 1.1 0.8 0.19 Lo y3) b
P (%)
k&
K (%)
%y g 1)
182 162 128 1.8 S AS 530 8 ) 5
Zn (mg/kg)
273 208 140 29 (p A ShS 53 0 8 k) 55
Mn (mg/kg)
(o5 S ko) aT
1600 1582 2690 0.6 0SS 538 ) o
Fe (mg/kg)
- - - 19 (o g et 5s3) (S Syl
EC (dS/m)
PLR]
7.1 1.7 7.3 7.9 5
pH
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Table 2. ANOVA for the effects of different levels of organic manures and urea on elemental content, nitrate and TSS content in spinach

o Ol yas Ol i &9 R by Jokomo ol 3lge G037 40 Ol ok @lio
Nos in the morning Nos in the evening Zn** Fe* K* TSS df S.0.V.
. ok e Y
316078.9 196161 11636 1910.8™ 854.4"™ 0.52™ 2 o e
Replication
*kok Kk * Kk *Kk *k L‘*‘:
552184 350607 422.4 13311.24 1012.8 0.75 12 o
Treatment
e T el
45194.0 29987 171.1 3020.20 327.8 0.22 24
Error
( ) Sl kS s 2
15.3 14.33 28.2 21.02 31.03 19.8 H02) S e
C.V. (%)

Al gr do 3 6 5 g el ran 3 l3 a5 13 gme b o e *F ¥ NS
ns, * and**: non-significant and significant at 5 and 1%, respectively.
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Table 3. ANOVA for the effects of different levels of organic manures and urea on some physiological traits of spinach

(e I whon wpemson wnsol @netSoh U $hgr Saeli @lTes Sl sk
otal flavonoi otal phenolic Leaf fresh weight Leaf dry weight Root fresh weight Root dry weight Leaf length Leaf width Petiole length df S.O.V.
content content
ns wx wx ns ns ns *x ns *x 2 J‘Jgj
4.8 473 49.3 1.49 0.13 0.02 18.6 1.3 0.5 L
Replication
- - . - . - o 12 Sl
3.2™ 251 64.5 0.37 0.54 0.04 4.9 0.17"™ 0.25 )
Treatment
24 oo T olzal
6.0 26 135 0.16 0.12 0.01 1.3 0.4 0.047 ) ’
Error
( ) Sl a5
22 7.4 22.6 27.2 13.6 22.3 22.6 20.9 9.2 HON S 2
C.V. (%)

Al gr do 3 6K 5 g e ma 3 ls re 5 Jlsme b o e *F 5 F NS

ns, * and**: non-significant and significant at 5 and 1%, respectively.
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Table 4. Mean comparison for the effect of different levels of organic manures and urea on some physiological traits of spinach

M) S O3y Aiarf OJ8 g EKES 0)) g SOl Fapes Jsb S p Jsb yae Ol g oo Ol i
)= OJ9 Y 0N Sy QI S ¢y OIS =" g =" 5 _ L L
IS0l WRF Ols TR ES 0k 2P0k el T A Ol e ) 2Ol Tk ke el Sl log
() () () () Gagl) (e ) 5o s TS es
Rootdry  RootFresh  Leafdry  Leaffresh Petiole length Leaf length > . <29 . > “”5."; el L. (0 Brix) Treatments
weight (g)  weight (g)  weight (g)  weight (g) (Cm) (Cm) No; content in the morning Nos content in the evining
(mg NO3Kg™ FWt) (mg NOsKg* FWt)
0.41° 1.9° 0.8¢ 7.60¢ 1.8 3.8° 779° 879° 1.3 Al
Control
0.46° 2.1 1.1 13.6" 1.9° 4.6° 878" 1027°% 1.9%% S 510325 02 )t
10% Vermicompost
0 61bC 2 1bC 1 5abcd 19 3abc 2 33 4 7b 942efg 1072dE 2 3de C"""):“fgs‘)} :); o) AN
' ' ' ' ' ' ' 20% Vermicompost
0.63" 2.1 2.0° 22.6% 2.3 4.1° 10671 1139% 2,0 TS 05 25 o2 T
30% Vermicompost
0.72% 3% 1.2 14,60 2.2° 4.4° 101201 1102 3.0% 1225 2
' ' ' ' ' ' 10% Cow manure
0.87° 3.5 1,300 17.0% 2.1 5.0 998,310 1087% 3.3 1225 e T
20% Cow manure
0.62% 2 5% 2.0 24.6° 2.1 4.6° 1306 1519b¢ 2.0% 12255 oo T
30% Cow manure
0.6% 2 55 1,25 14,0 2.1 5.2 114769 1246 2 2bd G2 e )
10% Poultry manure
0.63° 2.0° 1.0 15.3% 2.5 6.3 1302 1489 2,15 F 2 Ao
20% Poultry manure
0.52% 2.3 1.9%° 21.3%¢ 2.6 8.8 1635° 1894° 2.2bcd SFp 2 LT
30% Poultry manure
0.57" 1.7° 1,10 12,6 2.5° 4.6° 1253 1401°% 1.7 5 i3 p SN
102 Kg/ha Urea
0.55% 1.6° 1.9 14,07 2.6° 5.3 1342° 1674 1.9 3l S 2 ¢ S ASY ¥
204 Kg/ha Urea
0.47° 1.3¢ 1.0% 14,30 2.8° 4.8 2052° 2435? 1.g0c 23 553 ¢ S kST

306 Kg/ha Urea

Similar letters in the columns are non-significant based on Duncan's test.
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Table 5. Mean comparison for the effect of different levels of organic manure and urea fertilizer on element content and total phenolic compound in spinach

S92 R foliz
(i 039 P 5 2 5 ko) (55 039 T 9k 2 7 o) (55 039 T 9hs” 3 57 o) (i 039 T 9ks” 2 ) e
Total phenolics content Zn*(mgKg'DWt) Fe?*(mg Kg'DWt) K* (gKg'DWHt) Treatments
(mg GA g'DWt)

52.6' 36.6" 169" 42.6° na
Control

75 52.0° 280" 74,0 sS993 e
10% Vermicompost

7g% 55 3 g7 712 PR SPITEY JEWSEE L
20% Vermicompost

84° 62.3° 309% 95.6° oS 03 2 2T
30% Vermicompost

72+ 46.0" 335° 58,67 225 e
10% Cow manure

73 55.0° 336° 616" 225 e T
20% Cow manure

76% 65.1° 334° 706 225 e T
30% Cow manure

63cef 34.6" 156" 54,3 2 e )
10% Poultry manure

poPece 332" 189" 64.3" 2 e ¥
20% Poultry manure

70de 336b 200b 62.0ab o 355 Aoy Y
30% Poultry manure

57°f 34.6 178 31.0° 231 S8 2 ¢SS Y
102 Kg/ha Urea

5" 336" 172" 38.0° 23 S 2 FAST ¥
204 Kg/ha Urea

B5Cef 33.0° 168° 33.6° 005 S 53 0SS ¥

306 Kg/ha Urea
Similar letters in the columns are non-significant based on Duncan's test. Al Sl 0 a5T olal 5l gime V3 g g pde 0iasOLES wlie 3y
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Table 6. Correlation coefficient for the traits influenced by the effects of organic fertilizers and urea on spinach

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 N:;:";er
1 1
1 0.88™ 2
1 0.27 0.48 3
1 076" 031 0.37 4
1 057"  0.26 0.36 0.30 5
1 017  -017  -0.12 0.26 0.28 6
1 0.07 044  -020  -0.03 0.50 0.16 7
1 0.817 050 0.46 -0.05 0.08 0.43 0.17 8
1 0997 0827 050 0.47 0.01 -0.04 0.47 0.20 9
1 052 -052 045 004 -04 -0.23 0.34 0.30 0.61 10
1 0707  0.33 -0.38  -0.38 0.01 0.10 064" 0717 037 0.65 11
1 080" 0777 -039 -041  -030 -0.01 0.04 0.34 0.42 0.44 0.68" 12
1 056  0.64  0.29 0.28 0.23 0.03 0.53 0.42 0.44 0.40 064" 077" 13
1 0.40 0.24 0.18 -0.08 0.51 0.47 0.72 -0.07 0.38 0.35 0.33 0.7" 0.47 14
1 0.43 059" 090" 083" 078" 015- -018  -0.07 0.02 0.04 0.35 0.55 0.57 0.79 15
(Fe® o1 (11) (Leaf width) <8, 5, (6) (Leaf fresh weight) <5, 5055 (1)
(K% =t (12) (Petiole length) <& .5 J b (7) (Leaf dry weight) <8, e 055 (2)
(TSS) S Jskoes sl 31450 (13) (Nog content in the morning) ~.. =iz (8) (Root fresh weight) az., 5055 (3)
(Flavonoid content) . s ol e (14) (Nos content in the morevening) e < =5 (9) (Root dry weight) az,, e 035 (4)

(Total phenolic content) S | sl ge (15) (Zn*) &5, (10) (Leaf length) <8, Jsb (5)

€0 € g0 €m0 20 gOie e 2 e Fe | 650
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Abstract

Background and Objectives

Management of organic fertilizers utilization is of the main components of organic crops
production which can greatly affect the yield and quality of plants. Due to the short time course
of leafy vegetables production, farmers commonly use nitrogenous chemical fertilizers for the
nourishment of plants. The results are huge nitrate accumulation on the edible parts of the
vegetables and hence the deteriorating health side effects. So, owing to the necessity of
vegetables in the daily diet, resorting to the production methods to reduce the nitrate
accumulation and even preserve and add up the nutritious quality of vegetables is of great
interest.

Materials and Methods

This experiment was conducted to evaluate the effects of deferent levels of cow, vermicompost
and poultry organic fertilizers (0, 10, 20 and 30% in volume) and urea (102, 204 and 306 g
Kg/ha) on nitrate accumulation (mornlng and evening sampling time) and Fe*, Zn®* and
potassium concentration and total phenolic content as well as on some growth characteristics of
spinach as RBCD design with three replications in Azarbaijan Shahid Madani University during
2016.

Results

The results revealed that the highest morning nitrate accumulation (2435 mg Kg™ Fwt) and that
of evening (2052 mg Kg™ Fwt) belonged to 306 kg/ha urea treatment. Leaf length was effected
by 20% (3.6 cm) and 30% (8.8 cm) of poultry manure. The highest data for TSS and root fresh
and dry weight were attained by 10 and 20% of cow manure. The treatments, 20 and 30% of
vermicompost, cow manure and 30% poultry manure increased the leaves fresh and dry weight.
All levels of poultry and vermlcompost manure had positive effects on potassium content. The
highest amounts of Fe**, Zn®* and total phenolic content were recorded in 10, 20 and 30% cow
manure and vermlcompost manure

Discussion

Nitrate accumulation in vegetables is dependent upon several intrinsic and extrinsic factors of
which, mineral nutrition is of crucial importance. Considering the positive response of spinach to
the application of organic fertilizers, it seems that using these organic fertilizers would greatly
decline the chemical fertilizers input as well as reduces the environmental side effects of
chemicals and virtually goes to the production of safe organic products under sustainable
production systems.

Keywords: Elements, Fresh weight, Spinacia Oleraceae, Total phenolics compound


mailto:vojodilamia@gmail.com

	8-1462 (1).pdf (p.1-12)
	8-1462-latin.pdf (p.13)

