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Table 1. Physical and chemical properties of research station soil.

- ol B e B aely
sk Slesle . > F o JS O35 S sl
oS o S
; Available P Available K
Organic matter Total N (%) EC (dS/m
Texture (%) pH (mgrkg) (mg/kg) (ds/m)
e 0.68 7.76 0.60 420.35 0.60 3.10
Loam
ffé:fa,ﬁm&w&\?pw" J}b
Table 2. Chemical properties chicken manure.
Fe Na S Mg K P N
PH (mglg) (mglg) (mg/g) (mg/g) (/) (1) (%)
6.50 1300.00 4.50 0.50 1.10 4.00 4.00 5.00
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Table 3. Analysis of variance in flower and corm characters of saffron

ool &l sl o L 05 IS et o3 S8 s Shs o3l a3 i e
Number of bud in Corm weight with Dry weight of vield of flower df Source of
corm scale stlgma variance
* [IKY
3.25 12.54 ™ 0.018 ™ 11.39 2 S
Replication
0.66" 35.74™ 0.054 " 15.02 " 3 Er2ss
Chicken manure
2yl olas

0.25 421 0.01 1.98 6 ol S
test error
- ‘ s .
10.00 12.83 24.91 8.50 e
CV (%)

M)J@j&dki}\dﬁ.—d)) Ls)b;,;”}é)bgf""].‘.‘c“"zjﬁ 4.3*}** Ans
ns, ** and *are non-significant and significant at the 0.01 and 0.05, respectively.
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Table 4. Comparison of mean of flower and corm characters of saffron.

I BRI P A L 0 5 S5 Ses S
Number of Corm weight with Dry weight of stigma Yield of flower )
bud of corm scale (g/m?) @/m?) @/m?) (t/ha) Chicken manure
4.66° 11.33° 0.26 ¢ 13.93°¢ 0
5.66° 19.62 2 0.58° 19.26° 5
5.00 % 16.88 2 0.43° 17.21* 10
4.66° 16.12 2 0.35°¢ 15.95 ™ 15

VRN LSDQ)A)‘T Ao s 0 CLM)J Gl e O g 2 5 wlie By >
Means in each column, followed by similar letter (s) are not significantly different at 5% probability level, using LSD test.
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Table 5. Analysis of variance of leaf characters in saffron.

Sy S polas Spdb S S 0j o3l a3 Sl pets wlin
number of leaf leaf Length Leaf dry weight df Source of variance
| -

3.15ns 42475 ns 0.01ns 2 A
Replication

3.61* 5624.08 * 0.01* 3 s
Chicken manure

0.68 1039.75 6 test error jzsbe 1 (glas-

- ‘ v w B

12.21 12.36 17.05 SR e

CV (%)

M)J@}&JW‘&MJ))‘}W})\:@MJ&%JJ4.3*)**5”5
ns, ** and *are non-significant and significant at the 0.01 and 0.05, respectively.

Olpies S s Shs RKlbe amlis dguor # i
Table 6. Comparison of means of leaf characters in saffron

S g 5 S poolans Spdsb S p S 055 F S
Number of leaf Length leaf (mm) Leaf dry weight (g) (t/ha) Chicken manure
5.43° 199.33° 0.04° 0
8.10° 265.00 0.06% 5
7.00® 279.33° 0.07°2 10
6.66% 299.33° 0.07°2 15

Al LSDO g3 Ao s 0 o 03 Guls e S| Dt a5 alie Gy >
Means in each column, followed by similar letter (s) are not significantly different at 5% probability level, using LSD test.
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Table 7. Analysis of variance photosynthetic pigments leaf of saffron

a2

A 5508 Js JBs ks b Js s a s ls Jds s el 0 Sl et mle
LS

. Total Chlorophyll .
Carotenoid chlorophyll Chlorophyll b Chlorophyll a index df Source of variance
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N -, - . Chicken _<

0.01 7650817759 0.01 0.01 13.74 3 : Er S
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error
s .
6.45 071 16.56 9.83 12.06 - e
CV (%)

M)J@j&JLQS;-\dﬁ.ﬂ))é)\)&#}é)\swf%ﬁy*}** Ans
ns, ** and *are non-significant and significant at the 0.01 and 0.05, respectively.
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Table 8. Compare main of photosynthetic pigments leaf of saffron

A5 5508 Js Jeis ks b Js 8 a Jis ks S o S
Carotenoid Total
(mg/ g fresh chlorophyll Chlorophyll _b (mg/g Chlorophyll a (mg/ Spad (t/ha) Chicken manure
; (mg/ g fresh fresh weight) g fresh weight)
weight) :
weight)
0.83 1352040 © 0.01° 0.11° 6.40° 0
0.99° 1437178° 0.02°2 0.15° 11.60° 5
1.02°2 14444213 ° 0.02°2 0.15° 8.73° 10
1.012 1467550 * 0.03% 0.15% 9.40° 15
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Means in each column, followed by similar letter (s) are not significantly different at 5% probability level, using LSD test.
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Table 9. Analysis of variance of chlorophyll fluorescence leaf of saffron

Fv.fm Fv Fm FO Fv.fm
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sosslsS s e Slas ) 6305l a3 sl s Shas Slas
e Sl Sl

Maximum quantum yield Variable Maximum Minimum df Maximum Covanta yield
florescence florescence florescence
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- ‘ I .

133.53 133.93 33.24 31.55 - G

CV (%)
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ns, ** and *are non-significant and significant at the 0.01 and 0.05, respectively.
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Table 10. Comparison of main of Chlorophyll fluorescence leaf of saffron

Fv.fm Fv Fm FO
S > Ko Sl e ilgs S bl il sl e
Variable Maximum Minimum

Maximum quantum yield (t/ha) Chicken manure

florescence florescence florescence
0.06% 16.002 267.332 251.33°2 0
0.09? 32.00? 262.00? 230.00 2 5
0.02° 5.33° 216.00® 210.672 10
0.15° 30.332 187.67° 157.332 15
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Means in each column, followed by similar letter (s) are not significantly different at 5% probability level, using LSD test.
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ABSTRACT

Introduction: The most expensive medicinal spicy plant in the Middle East countries is
saffron (Crocus sativus L.). Today, Iran is the major supplier of saffron to the world market,
and it is a strategic plant in the south of Khorasan region. This crop has a very low harvested
yield (stigmas biomass). Saffron is a perennial crop (at least 4 to 5 years) and requires adequate
amount of nutrients. Nutritional management is one of the main factors affecting qualitative
properties and yield of saffron. Chicken manure is organic manure which improves the
physical, chemical and biological properties of soil and adds organic matter and increases the
water holding capacity and beneficial biota in soil. Therefore, the aim of this research was to
investigate the effects of different rates of chicken manure on vegetative and reprouductive
characteristics of saffron.

Materials and Methods: This experiment was carried out based on randomized completely
block design with three replications in research farm of Birjand University, Iran, during
growing season 2015. Experimental factor was consisted of Chicken manure (0, 5, 10 and 15
tha'). Mother corm planting was in early October, 2015 with 10X20 cm corms distances and
planting depth of 15 cm. Flower of saffron wase measured during autumn of 2015. Chl
content (chl a,b, total and cartenoid) was determined by method of Arnon (1967). Chl content
was assessed using a chl meter (SPAD-502; MINOLTA-JAPAN). Chl fluorescence was
measured using chl fluorometer (MINI-PAM). Measurements for minimal (FO) and maximal
(Fm) fluorescence yields were made on datk-adapted (20 min) leaves and the variable
fluorescence (Fv) were calculated as (Fm-FO0). Finally, data analysis was done using SAS 9.1 and
means were compared by LSD test at 5% level of probability.

Results and Discussion: yield of fresh flower, dry weight of stigma and corm weight with
scale were influenced by chiken manure treatments. The highest yield of fresh flower (19.26
g/m? and dry weight of stigma (0.58 g/m?) were obtained in plants treated with 5 t/ ha
chicken manure while the lowest values (13.93 and 0.26 g/m?) was recorded in the control.
Results showed that chiken manure improved the leaf growth indices (length, dry weight of
leaf and number of leaf) and photosynthetic pigments (chl a, chl b, total chl and cartenoid).
The highest length, dry weight of leaf and-photosynthetic pigments (chl a and chl b) were
obtained in plants treated with 15 t/ha chicken manure. But, not significance difference
between treatments 5, 10 and 15 t/ha and the lowest values were recorded in the control.
Application of organic fertilizers, as soil amendments or surface mulches, have been advocated
as compatible with IAP (Integrated Agricultural Production) since fertilizer inputs can be
reduced. It can be inferred that saffron nutrient demands could be supplied by application of
enough animal manures. Evidences showed that application of 40 to 60 t/ha animal manure
supplied not only nutrient requirements of plant, but also improved soil fertility. This lead to
the minimizing of the use of chemical fertilizers (organic system), and consistently affected
quantity and quality of saffron yield. These basic nitrogen sources are considered to be
important for saffron production since they not only provide nutrients for plant growth, but
also improve soil structure which increases corm multiplication, increasing saffron yield.
Conclusion: Findings revealed that the use of 5 t/ha chicken manure had strong impact on
vegetative and reproductive characteristics of saffron in this study.

Keywords: Nutrition, Photosynthetic pigments, Saffron, Stigma, Organic matter
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