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Table 1- Physical and chemical properties of used soil and cow manure

Cpo g ) sk $98 35
Properties Unite Soil Cow manure

cél - ) 9 -

EC dSm 0.79 43

Ph - 7.9 9.8

ocC % 0.81 -

N % 0.07 1.24

p* kg mg 7.3 0.63

K* kg mg 185 0.89
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Table 2- Description of treatments

Sl o Sowd g
Treatment description
NiooP Joy ©laud pow g 0y9l xuio 5l iy a4y )l j3 p )5l VIV + YIY

213 + 213 kg/ha in the form of urea and triple super phosphate, respectively

NP o Slinyyz 5 9] o S 55 40 550 3 4 558 IV 4 1Y
320 + 213 kg/ha in the form of urea and triple super phosphate, respectively

Uiy lawd yygu g 09l mio jl iy 4y HiSa 3 p,S5lS VIV + FYY

NP
200 427 + 213 kg/ha in the form of urea and triple super phosphate, respectively
NioPS g3 5,555 5 Loy ©lawd o ¢ 09l muin jl cadp 4 S )0 p,5elS A% + VIV + VY
213 + 213 + 99 kg/ha in the form of urea , triple super phosphate and sulfur, respectively
NioPS g5 3,555 5 sy Sl g oy o jl iy 4 a5 p,SolS A% + TIF 4 YY-
320 + 213 + 99 kg/ha in the form of urea , triple super phosphate and sulfur, respectively
NyoPS Ag1,5 3,555 5 sy Slid g 039l quie J) iy s ,Ua 3 p,SskS AR+ VIV + FYV
427 + 213 + 99 kg/ha in the form of urea , triple super phosphate and sulfur, respectively
BCM e (159 005 b (g5 355 LS > (5 VY
100 ha cow manure as broadcast application /27 ton
BCM NSy eb agS 5 B e isy
130 ha cow manure as broadcast application/40 ton
BCM NS ) e 3o o O o isy
200 ha cow manure as broadcast application/53 ton
SCM )L'A'S.m 0 L;o‘.) :;dw u}da.w)A) )ﬁ)L{
100 ha cow manure as subsurface application/27 ton
SCM )L'A'S.m PN L;o‘.) 39{0;\" u}da.w)A) )ﬁ)L{
1%0 ha cow manure as subsurface application/40 ton
LS )y el 3¢S o Y 5 3,8
SCMayg S8 53 (gals 358" 15 OF (a5

ha cow manure as subsurface application/53 ton
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Table 3- Analysis of variance (mean square) for fertilization effect on photosynthetic pigments and leaf dry weight of plant

garlic
A 4D 3 g S e
Ol pd io ' ; i a Judg 5 b Judg 5 5{@,],15 Mgy, l5 5‘;&:: o9
L) ota . eaf dry
S.0.V D.f Chlorophyll a Chlorophyll b chlorophyll Carotenoids weight
S 2 0.04" 0.003™ 0.04™ 0.01" 0.00005"™
Block
,%99{ e 11 0.65" 0.09” 1.23" 1.02" 0.0002™
Fertilizer treatment
ks 22 0.03 0.008 0.034 0.02 0.00003
Error
(1029) S gy 5.8 9.8 45 19.4 10.5
CV (%)
29)5 Sluylie
Group comparisons
I lio > JI -
e )j o 1 L6 o) 0.5 (-0.02) 2.2"-0.37) 6.2 (+0.02) (-0.008)
e ' ' ' ' ' ' 0.0004"
OM vs. CF
S L #omE 1 003 0.4 0.001™ (-0.23) 0.06 ™(-0.7) 0.06 "(+0.98) (-0.011)
' ' ' ' ' ' 0.00007"™
SCM vs. BCM
5.5 ; 5.5 0.7 **(+0.42 0.07 *(-0.23
SAF pie Jlie 2255 1 (+0.42) 0.23) 5.6 * (+0.06) 3% (-0.69) (+0.002)
S vs. NS 0.0005

ol pg3 09,5 b Jol 09,5 Sl M3 Kby 55l J3Is e g Custo Shiel il o duoyd Y Jlein] raws )3 (0 sime g (6 )b dne pie [l coi sy ™ g 1S
level of probability, respectively. Positive and negative numbers in parentheses are ns,” are not significant and significant at 1 %
indicated the mean difference between the first and second group.
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Figure 1- Effect of fertilization on chlorophyll a of garlic plant. Means with different letter, are significantly different

(p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively.
BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 2- Effect of fertilization on chlorophyll b of garlic plant. Means with different letter, are significantly different

(p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively.
BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 3- Effect of fertilization on total chlorophyll of garlic plant. Means with different letter, are significantly different

(p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively.
BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 4- Effect of fertilization on the carotenoids of garlic plant. Means with different letter, are significantly different

(p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively.
BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 5- Effect of fertilization on leaf dry weight of garlic plant (86 days after planting). Means with different letter, are

significantly different (p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical
fertilizer, respectively. BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Table 4- Analysis of variance (mean square) for fertilization effect on plant height in plant garlic (38, 68 and 98 days after
planting)
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Table 5- Analysis of variance (mean square) for fertilization effect on clove number/plant, clove weight per plantand yeild in
plant garlic

Oy 20 $3l3 4y Aot yd 4y dlaa 4y (139 5Sdos
S.0.V df Clove number per plant Clove weight Yield
Sk 2 0.14™ 2.2m 493859°
Block
,f"’s e 11 527 117" 3400019
Fertilizer treatment
s
22 0.19 0.08 107107
Error
(o) Syt 5 7.15 4.08
CV (%)
295 Sluglie
Group comparisons
5 ; i " 188744 "(+898.2
liord gdgs Jlie )3 JIog8 1 0.2™ (+0.15) 1.7 (-0.05) ( )
OM vs. CF
(o Jlie 3 b 0,8 1 1.57 (+0.56) 0.17™(+0.2) 6140534™ (+414.5)
SCM vs. BCM
2555 pae Jlie 3555 I 3147 (+0.91) 2.9"-0.7) 5030 ™ (+125.3)
S vs. NS

ool pgd 098 b Jol 09,5 (pSilie OB Sl julyy J& die 5 oo dliel il o dopd V Jlain] o 13 (6)b ize 5 (61 dixe pis ) Silo s oy " 9 IS
ns,” are not significant and significant at 1 % level of probability, respectively.
Positive and negative numbers in parentheses are indicated the mean difference between the first and second group.



VA0 o (29)10 oLS 3 Sas g by (6395 sl yloud 0115 0920 g g5 S

16 -
= 14 -
12 { 4

[ i) [20slS 51y 53y YA) 2T gliTy!
[Plant height (38 days afte rplanting) (cm)

SCM200 RS

BcMmzoo RS

o
Fertiization

60 o

g 3 & 3

e lor) [ullS 5 g g, U g2 1T,
plant height (98 dayx afte r planting) (cm ¥

=
=

I'd
o
=]
=]
[}
=

[ giilon) [l 5 g 59y TVA) g 5,1

plant height (68 dayx afier planting ) (cml}

a0 -
35

20 4 .
25
20 -
15 -
10
5

a a. a 'd I'd Vi (=] (=] (= o Q (-]

E E (=] Qo (=] (-] ™ ~

[-7] [-5] [-2] w w (%]

NP NPS BCM scM

s
Fertiization

B IV 20 O
SCM200

¢

Fertiization

SO LSD (49031 (bl o gliio By > (1415 (6 3aSluo (CudlS 51 g 395 WA 9 TA FA) yaww 0LS digy g8 ,1 51 B335 JOC O R TR
BCM .0l 0 (o2 bownd 395 ko 31 3,555 g shund <359 5yl iy 40 S 9 PN il o0 (615 gre BWAT (gl 1> o yd 0 Jlodis! pelans
ol (G985 358 (Hedaws 2§ 2,15 g (Pl IS Sl 4 SCM
Figure 6- Effect of fertilization on on plant height garlic (38, 68 and 98 days after planting). Means with different letter, are

significantly different (p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical
fertilizer, respectively. BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 7- Effect of fertilization on number of clove per plant. Means with different letter, are significantly different (p<0.05)
based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively. BCM
and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 8- Effect of fertilization on plant clove weight of garlic plant. Means with different letter, are significantly different

(p<0.05) based on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively.
BCM and SCM are broadcast and subsurface application of cow manure, respectively.
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Figure 9- Effect of fertilization on yield of garlic plant. Means with different letter, are significantly different (p<0.05) based

on LSD test. N, P and S the nitrogen, phosphorus and sulfur are the source of chemical fertilizer, respectively. BCM and
SCM are broadcast and subsurface application of cow manure, respectively.
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Table 6- Correlation coefficients between traits in medicinal garlic plant
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days after planting )
3 o 39y W) S gl
Plant height (98 (cusls 0.1 0.05 0.1 -0.2 -0.002 -0.1 0.6%* 1
days after planting )
Ay 0 4> Sl
Clove number per 0.01 -0.1 0.13 0.04 0.2 0.3%* 0.1 0.1 1
plant
@ 09
Clove weight per 0.01 -0.17 0.13 0.04 0.2 0.17 0.13 0.16 0.1 1
plant
;‘, d 0.05 -0.06 -0.1 0.02 0.32% 0.01 0.3 -0.1 0.2 0.3* 1
ie
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** " are significant at 1 % and 5% level of probability, respectively.
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Introduction

Garlic is the second and the most commonly used plant after onion from allium which is very important
according to the food value because of its medical and mineral properties. On the other hand, macro nutrients
such as nitrogen can cause better accumulation of dry matter with the development of leaf area and the efficient
use of solar radiation and distribute it in the leaves and shoots. The usage of organic fertilizers such as cow
manure is one of the most important nutritional strategies in the sustainable management in agricultural
ecosystems.

Materials and Methods

The experiment was carried out in a randomized complete block design with three replications, at the
research farm of agricultural college of Shahrekord University in 2015. Treatments consisted of NjoP, NisoP ,
and NP (100,150, and 200 kg N/ha in the form of urea + phosphorus requirement, respectively); NyoPS,
NisoPS , and NypoPS (100, 150, and 200 kg N/ha in the form of urea + phosphorus requirement + sulfur
requirement, respectively); BCM;q, BCM;o, and BCM;op ((100, 150, and 200 kg N/ha in the form of cow
manure as broadcast application); SCM, 4, SCM; g9, and SCM,q ((100, 150, and 200 kg N/ha in the form of cow
manure as subsurface application). In this experiment, chlorophyll a, chlorophyll b, total chlorophyll,
carotenoids, dry weight of leaf, plant height (38 , 68 and 98 days after planting ), number clove per plant, clove
weight and garlic yield were measured. All analyses were performed based as randomized complete block
design. The data was analyzed using one-way ANOVA and mean comparison was performed by LSD test. The
F-test was considered significant at p <0.05 between treatments for fertilizer treatment.

Results and Discussion

The results showed that the effects of fertilization treatments on chlorophyll a, chlorophyll b, total
chlorophyll, carotenoids, dry weight of leaf, plant height (38, 68 and 98 days after planting), number of clove
plant and clove weight were significant. Treatment of 150 kg N/ha in the form of urea plus sulfur with an
average of 3.66 mg/g was the highest amount of chlorophyll a but it did not have significant difference with
BCM,q treatment. Additionally, the formation of chlorophyll b in garlic with the use of organic fertilizer
(BCM, ¢ treatment) is similar to those of which 50 kg per hectare more nitrogen was used in the form urea
fertilizer. Total chlorophyll of whole plots receiving organic manures decreased by 10.5% compared with
chemical fertilizers, also organic treatments BCM,q, and SCM,, did not have significant difference for total
chlorophyll. Based on these comparisons, the amount of total chlorophyll of sulfur treatments was by 5.81 higher
than treatments with lack of sulfur. Carotenoids in cow manure treatment (SCM,;o and SCM;5,) with 100 kg
N/ha in the form of urea did not have significant difference. But the amount of carotenoids of other organic and
chemical treatments compared with these treatments significantly decreased. For plant height (38 days after
planting) in BCM, ¢ (10.86 cm) and BCM3 (11.83 cm) treatment did not show a significant difference with the
SCM, o and SCMy, treatments. The plant height (68 days after planting) in N;oPS with an average of 34.3 cm
had a significant increase compared with other fertilizing treatments. Differences of receiving plots of organic
fertilizers compared with chemical fertilizers for leaf dry weight has a decrease of 16.3%. Chemical treatments
(N2goP and NpooPS with the average of 9965 and 9715 kg per hectare, respectively) had the highest yield, as well
as subsurface application could increase the mean of yield by 5.63 percent in compared with the broadcast
application.

1- M.Sc. Student of Agroecology, Faculty of Agriculture, Shahrekord University
2 and 3- Professor and Assistant Professor, respectively, Faculty of Agriculture, Shahrekord University
(*- Corresponding Author Email: falah1357@yahoo.com)



YoX¥ e (2900 0LS 0 5o g oy 32 (5395 slolows 0255 092 g 95 i1

Conclusions

In general it can be concluded which the subsurface application of cow manures in compared to broadcast
application had the highest amount of garlic production. Also, in the highest level of nitrogen fertilizer (200 kg
nitrogen per hectare), the highest yield was obtained with treatments of chemical fertilizers. However at the level
of 150 kg nitrogen per hectare, manure particularly subsurface application was superior to other nitrogen
resources. Thus, in order to reduce the use of chemical fertilizers in agricultural ecosystems, subsurface
application of manure is recommended to suitable produce garlic plant, but if the goal is to achieve the maximum
yield of garlic bulb at least 200 kg N ha™ in the form of chemical fertilizer is required.
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