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Table 1. The physical and chemical properties of soil and manure.

<8 558 S Al S g2
Cattle manure Soil Unit Property
_ ¢4 _ =3l
Clay loam Texture
S S ol
34 0.79 dS m’ A
EC
% s
9.8 7.9 - e
pH
Tosle
- 0.81 % e
ocC
1.24 0.07 % N
N
| e
6300 7.3 mg kg P
-1 *V*“"\:‘
8900 185 mg kg o

The oxide form of these elements has been reported for manure.
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Figure 1. Photographs showing the production of garlic in the current experiment.
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Table 2. The mean squares of effect of application method and different levels of cattle manure on
photosynthesis pigments, plant height, clove number and clove weight of garlic.

@ e 059 g 33 Ao e 43)._‘8.63)1 b s ks a iy ls 35T 4o S e
Clove weight  Clove/plant Plant height Chlorophyll b Chlorophyll a df S.0.V
| &
0.4%* 0.3™ 0.02" 0.0065™ 0.01™ 2 o
Replication
3.04% 11.09%* 18.49%* 0.09%* 0.65%* 2 S35 g
Manure rate (M)
N K B
0.1" 0.001™ 0.01™ 0.25%* 0.81%* 1 RS 2
Application method (A)
0.3*% 1.13%* 12.7 ** 0.06** 1.04%* 2 MxA
o
0.09 0.1 0.7 0.0042 0.3 10
Error
7.6 3.53 1.65 6.82 6.2 CV (%)

ns

.L.T:Lv@ MJ)O )\ JLQJO-‘ CE—-/J) 6J‘>L§.J'A)6-)‘>L§.JJ r.li«)i\f g/.;jA.v) ¢
S %%k are not significant and significant at 1% and 5% level of probability, respectively.
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Table 3. The mean comparison of effect of surface broadcast and subsurface application of cattle manure on
photosynthesis pigments, plant height, clove number and clove weight of garlic.

e

Broadcast application

)

Subsurface application

KT

Cattle manure (Mg/ha)

27 40 53 2 40 >
" L
3.38° 2,63 3.31° 2.005 2.8% 3.24° e
Chlorophyll a (mg/g)
b L
1.23° 0.89° 1.08° 0.75¢ 0.72¢ 1.02° =g
Chlorophyll b (mg/g)
5 sl
47.95° 53.3° 50.85™ 49.45% 50° 52.8% SO
Plant height (cm)
" s
9.06° 10.78° 7.994 10.04° 10.15° 7.59° B0
Clove/plant
3.25° 3.34 4.94° 3.73" 3.81° 4.58" I
Clove weight (g)

AL (gl pme M| ds 5 0 ezl mhae 53 LSD O3l elal p OLSS g = (slls (ol o, Kol
Means with same letters, haven't significant difference based on LSD test at the probability level of 0.05.
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Table 4. The mean squares of effect of application method and different levels of cattle manure on yield,
nitrogen, phosphorus, potassium and sulfur and nitrate concentration of garlic.

58

63')] a3

> Sles

<l el e 0595 S e
Nitrate Sulfur Potassium Phosphorus Nitrogen Yield df S.0.V
L&
1.08™ 1188™ 0.005™ 0.001™ 0.001™ 371613™ 2 A
Replication
132%%  823.5™ 0.02% 0.008%* 0.05™ 1215975%* 2 $2 T
Manure rate (M)
5 2
3.20m 2939* 0.02%* 0.04%* 0.3%+ 773149* 1 R
Application method (A)
161.2%%  552.4™ 0.024%* 0.14%* 0.8+ 275432 1%+ 2 MxA
s
133 568.6 0.001 0.002 0.01 121632 10
Error
4.09 3.6 0.6 2.8 9.3 46 CV (%)

..r\..i:l._‘@-w)éo‘;\ JLqJ}‘CE—w)J6)1}&#}&)1>W¢$J§3Lﬁ%;qﬁ)ﬁﬁs

ns

S ®* % gre not significant and significant at 1% and 5% level of probability, respectively.

1€



Ol g cmel 152

ol HSa s s8 58 o5 oY e
55 6o 55 b ke i b sl s
2 S8 oS W ke 08 5 S

Sl olEs s

Al Sl 0 Jsdr b Sl lis

555 5O b fa 3 edd 3 Ses oS ol
)mﬁ(‘ﬁﬂ:s AYAR JKJUL’)L&" BRI
FE 5T b s 8 L gl pae DS

Jﬁ)ls LLjer )\ sl )Lig.h BEl 6}l§ st

A KSR I PR 4 ‘V.:w‘:g: b B9 ke o Shas 5 98 25 a5 e SiSu S oSile awglie —0 J g
Table 5. The mean comparison of effect of surface broadcast and subsurface application of cattle manure on
yield, nitrogen, phosphorus, potassium, sulfur and nitrate concentration of garlic.

T2 la.. s [T <l u”"f ~
Subsurface application Broadcast application S5 35S
Cattle manure (Mg/ha)
27 40 53 27 40 53
7898 8144® 7290° 6206" 7886 8296 >
Yield (kg/ha)
12° 0.7° 1.2° 13° 1.9° 1.01° N
Nitrogen (g/kg)
1.52° 1.54° 1.8% 1.55¢ 1.67° 1.37° s
Phosphorus (g/kg)
o
5.1° 4.94 4.88° 4.9% 4.97° 4.85° =
Potassium (g/kg)
- ‘ -
28.8° 23.4° 33.83° 24.33° 34.23° 24.9° =
Nitrate (mg/kg)

L (gl pme M| ds 5 0 ezl mhae 53 LSD O3l elal  OLSS s = (slyls (gl o, Kl
Means with same letters, haven't significant difference based on LSD test at the probability level of 0.05.
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Figure 2. Effect of application method of different amounts of cattle manure on sulfur concentration of garlic
plant. Means with different letter, are significantly different based on LSD test.
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Abstract

Background and Objectives: The management of adding fertilizer is one of the essential
factors for success in the cultivation of medicinal plants. The precise application of nutrients,
not only plays an important role on performance improvement, but also is effective on
improving the quality of created products. Animal manure has ecological and agronomic
benefits, but its surface broadcast of the manure in the field requires a large amount of such
manure which is followed by economical and environmental cost consequences, thus the aim of
present research is to evaluate the effect of application method and different levels of manure on
performance and concentration of some garlic nutrients.

Materials and Methods: The experiment carried out factorially in a randomized complete
block design with three replications at the Research Station of Shahrekord University in 2015.
Treatments consisted of three levels of cattle manure (27, 40 and 53 ton/ha) and two methods of
manure application (surface broadcast and subsurface application). The traits such as
photosynthesis pigments, plant height, clove number, clove weight, performance, nitrogen
concentration, concentration phosphorus, concentration potassium and sulfur concentration and
nitrate concentration were measured.

Results: The results showed the highest amount of chlorophyll b observed in surface broadcasting
of 27 ton/ha of cattle manure with an average of 1.23 mg/g. The highest plant height observed in
subsurface application of 53 ton/ha of cattle manure and surface broadcasting of 40 ton/ha of cattle
manure with the averages of 52.8 and 53.3 cm, respectively. The maximum clove number with an
average of 10.78 cloves per plant obtained in surface broadcasting of 40 ton/ha of cattle manure.
The maximum clove weight was recorded in surface and subsurface application of 53 ton/ha cattle
manure, 4.94 and 4.58 g, respectively. The highest concentration of nitrogen is belonged to
surface application of 43 ton/ha of cattle manure with average of 1.9 g/kg, but the highest amount
of phosphorous gained in subsurface application of 53 ton/ha of cattle manure with average of
1.8 g/kg. The subsurface application of 27 ton/ha of cattle manure showed more potassium
concentration than other treatments. Sulfur concentration in subsurface method of cattle manure
showed an increase of 6.6 percent than surface broadcasting. Subsurface application treatments of
27 and 40 ton/ha and surface broadcasting treatment of 53 ton/ha had the maximum amount of
performance. Low concentrations of nitrate observed in subsurface application of 40 ton/ha and
surface broadcast of 27 and 53 ton/ha of cattle manure.

Conclusion: According to the results, among the applicable treatments, subsurface treatment of
40 ton/ha of cattle manure was the best, because it had the maximum performance and also
reduced the nitrate concentration in garlic.

Keywords: Yield, Sulfur, Cattle manure, Nitrate

* Corresponding Author; Email: falah1357@yahoo.com
A






