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Table 1- Results of chemical analysis of organic fertilizers
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Table 2- Interaction effect of organic fertilizers and dates of application on seed and biological yield of safflower in 2013 and
2014 growing season

82 3 0,5 S - ails 3, Shos SR 3 2,5 kS - olgnm 3y Nos
Seed yield kg ha™ Biological yield kg ha™
S o L Olojed (#2395 I 22 plojed (235
I3 (28 s s .
O Y b Y N b
oy . Fertilizing before L . L
Treatments — sl ;! 5l ,los planting Fertilizing at Fertilizing before  Fertilizing at
planting time planting planting time
AY2)-4y (2013)
aals Control 1347c-f* 1098fg 5540e-g 5286g
059y S 45 p Sl e 100 kg.h™! nitrogen 1348c-f 1825a 6166¢-g 8526a
CasggeS oys 1Sa ,3 ;5 ¥ 4 tonha™ vermicompost 1501a-d 1457a-f 6746b-f 6873b-¢
CasgseS goyg o > 5V 7 ton.ha” vermicompost 1791ab 1503a-¢ 6800b-f 6653¢-f
CasgsoS soy9 )iSa 3 531+ 10 ton.ha™! vermicompost 1400b-f 1403b-f 6266¢-g 6840b-¢
695 365 iSa 3 ;3 ¥+ 20 tonha” cow manure 1723a-c 881g 7476a-c 5496fg
695 355 ;S 5 3 YT 33 ton.ha”! cow manure 1541a-d 1508a-¢ 7413a-c 8033ab
698 355 um > 50+ 50 tonha” cow manure 1461a-f 1273d-f 6553c-g 7413a-c
5 ton.ha™! solid waste compost 1709 1379-F 7980ab 6513
a-c C- al c-
e dlj g8 S 3 55D &
10 ton.ha™' solid waste compost 1338c-f 1133 6260 5766d
c- e- c- -
e A5 CamgeeS S 3 05 V¢ £ £ £
15 tonha™! solid waste compos 15412-d 1266 7080b-d 6473
a- e- - c-
e Albj CageeS S 13 05 V0 £ £
Lwgie Average 1518 1338 6753 6716
yay-ar (2014)
Jals Control 404j-1 590g-i 1751h+j 1913hi
Oieyis JiSa y3p,SelSY e 100 kg.h™! nitrogen 576l 885bc 1984gh 276¢l
CawgpaS  00y9 58 1 5 ¥ 4 tonha™ vermicompost 3551 906b 1196k 3082b
CongeaS soy9 iSa 3 ¥ 7 tonha”! vermicompost 746¢c-f 896b 2538c-¢ 2645cd
CasgseS oys LSa 3 5 V- 10tonha” vermicompost 672e-1 714ef-h 2442d-f 2570c-¢
95 365 iSa 3 ;3 ¥+ 20 ton.ha” cow manure 736d-g 525i-k 2784c 1685ij
6olS g8 S o oy ¥y 33 ton.ha™' cow manure 874b-d 538jj 3157b 1600j
695 365 iSa 3 50+ 50 tonha”! cow manure 608f-1 1045a 2240fg 3733a
5 ton.ha™! solid waste compost 1088 778b 3103b 2502
a -e c-e
S Al CasgeaS S 3 o5 0
10 ton.ha™' solid waste compost 693e-h 59764 2240 2314ef
B . €- - €
e A5 CamsgueS S 3 05 V¢ ' £
15 ton.ha 'solid waste compos .
394kl 725e-h 1622j 2442d-f

b Alj CumgeeS IS 3 (5 V0
lwgio Average 649 745 2275 2485
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* In each growing season means with the similar letters are not significantly different at P<0.05
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Table 3- Interaction effect of organic fertilizers and dates of application on number of head per plant and number of seed per
plant and biological yield of safflower in 2013 and 2014 growing season

Ggr 3> Gab doni Geb > &l dlas
Head per plant Seeds per head
FIBPDF | lason amss B a0 L b glajeb 0
ol slalon W.S CawsS CawsS CawsS
Treatments F‘;::lfl;:leng Fertilizing at Fertilizing Fertilizing at
planting planting time before planting planting time
yYa)-ay (2013)

Jals Control 3.7kl* 3.51 18.6d-h 15.7h-k

Oisrs S )3 pSsksVe 100 kgh! nitrogen 4.3kl 4.7kl 16.9d-g 17.4d-i
CavgsoS copg 52 > 5 ¥ 4 ton.ha™' vermicompost 4kl 6h-1 17.7d-h 18.9d-i
CusgueS ay9 JiSa 13 5¥ 7 ton.ha! vermicompost 4.3kl 4.3kl 23.6b-f 18.7d-i
CuwgeoS o9 JiSo 3 o5 )+ 10ton.ha” vermicompost 4.8kl 4.9kl 18.3d-i 18.4d-i
595 355 JSm 3 5 ¥+ 20 ton.ha™ cow manure 3.61 4.5kl 18.7d-i 11.3k
ol 355 JuSa > 5 ¥Y 33 tonha”! cow manure 3.9k 6.1-1 16.8d-i 14.6ik
&35 365 JlSa 3 5 b+ 50 ton.ha™! cow manure 3.7kl 5kl 19.7¢c-h l6g-k

5 ton.ha™" solid waste compost . .

e AL oS oS 3 5 4.3kl 4.5kl 17.9d-i 17.3d-i

10 ton.ha™" solid waste compost . . .

25 Al CamgeoS a3 5 )+ 4kl 5.15-1 18de-i 16.51+

15 ton.ha™ solid waste compos 3.7kl 4.6kl 16.7e-h 16.6fe-k

b Alj CumgeeS LS 3 (510
lwgio Average 4 4.8 18.4 16.5

yav-ar L (2014)

Control
s 8.8d-h* 8.2¢-i 13.2jk 25a-f
sy a3 pSskSV e+ 100 kg h! nitrogen 8.8d-h 11.1b-e 25.5a-¢ 32.7a
CawgpaS 00y9 )8 5 ¥ 4 ton.ha™! vermicompost 5.6i-1 12.9bc 26.3a-¢ 32.4a
CasgsoS soy9 )iSa 3 5V 7 tonha” vermicompost 11.2b-e 10.9c-f 30ab 30.5ab
10ton.ha™ vermicompost 10.50.£ 10.10-f 25 8o 29
.Sc- le- .8a- a-c
CuvgeeS (0)9 )USB 53 o5V
20 ton.ha™ cow manure .
o5 555 S Y- 12.5bc 8.2¢-i 26.4a-d 25.7a-f
33 ton.ha™ cow manure
oS 555 S > 5 Y 14ab 6.7g-k 31.2ab 22.4b-g
9 SR,
50 ton.ha™ cow manure 10.56-f 15.9 25 6af 24 50f
- .Sc- 9a .6a- .5a-
S5 295 1S > (5 0+
5 ton.ha™ solid waste compost
20l i N 11.6b-d 10.5¢-f 28 8a-c 25.9a-f
) Cuwgred HEB )3
10 tonha™! solid waste compost
o0 415 o oo wp\ 9.3d-g 11b-e 18.9d-i 25.7a-f
) Cuwgrad HISe ), :
15 ton.ha™ solid waste compos .
7.915 10.2¢-f 22.3b-g 32.3a

Sped Alj CumgeeS LS 3 (510
lwgio Average 10 10.5 25 27.8
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* In each growing season means with the similar letters are not significantly different at P<0.05
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Introduction

Soil organic matters impose direct and indirect effect on crop production through providing of nutrients and
also improvement of soil physical condition and stimulation of plant growth. It also seems that plant production
based on application of organic fertilizers is more stable than application of chemical fertilizers. So, there has
been lots of attention from agronomists, ecologists and consumers toward organic fertilizers. In organic farming,
agricultural ecosystem is considered as a living thing and integrated totality, so in this system, soil, crop,
microorganisms and micro-climate affect on each other and also are under the effect of each other. For better
performance of this system, each component should be in its appropriate condition. Periodical reverse of organic
matter to soil and crop rotation will improve biological and physical characteristics of soil. However, balance of
nutrients in organic matter which is available for plant is important because causes less dependence to chemical
fertilizers. Indeed, nutrients balance is more important than application of chemical fertilizers that can lead to
water pollution and decreasing quality of food products. Application of chemical fertilizers caused considerable
increasing of farmer's income in last decade. These fertilizers also imposed ecological and environmental
problems. In Iran like most of the countries, overusing of chemical inputs like fertilizers has caused destruction
of water and soil resources. In addition, leaching of soluble chemical fertilizers specially nitrogen fertilizers has
caused pollution of drinking water and overfilling of the water of lakes and ponds in some regions. So
researchers have done a lot of effort to replace organic and biological fertilizers with chemical one. The aim of
this experiment was to study the effect of organic fertilizers on safflower production.

Materials and Methods

In order to evaluate the effect of organic fertilizers and two different application dates of them on safflower
an experiment was conducted at Islamic Azad University of Shirvan, Iran, in growing season of 2012-2013 and
2013-2014. Date of first application was two month prior of planting and date of second application was
simultaneous with planting. Amounts of vermicompost included 4, 7 and 10 ton ha™', municipal solid waste
compost included 5, 10 and 15 ton ha”, cow manure included 20, 33 and 50 ton ha™, nitrogen chemical fertilizer
included 100 kg ha™ and control. Experlment was conducted as split plot based on randomized complete block
des1gn with three replications. Application time of organic fertilizers located in main plots and each one of
organic fertilizers levels with nitrogen fertilizer and control as a independent treatment located in subplots.
Required rates of dlfferent fertlhzers were scattered by hand into the plots on 20™ Feb then no operation was
done until April 21" On April 21", main plots which should have been applied fertilization simultaneous with
planting were received fertilizers. At this time, all of the plot which have been received fertilizers on Feb 20"
plus plots which received fertilizers recently were planted simultaneously. Data were combined analyzed by
MSTAT-C software and means were compared with Duncan’s test at the 5% level of probability.

Results and Discussion

The results showed that in first growing season, fertilizer application before planting caused 12% yield
increment of safflower compared with fertilizer application at planting time but in second growing season,
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fertilizer application at the time of planting caused 12.8% yield increment of safflower compared with fertilizer
application before planting. Enough time for manure decomposition can be the reason for this difference. In first
year in fertilizer application before planting, all treatments except 10 ton h”' municipal solid waste compost
produced more seed yield than control and chemical fertilizer treatments. In fertilizer application at planting
time, chemical fertilizer treatment produced the highest seed yield compared with other treatments. The faster
availability of nitrogen chemical fertilizer is the reason for more seed yield in this treatment compared with
organic fertilizers. In second year in fertilizer application before planting all treatments except 4 ton h’'
vermicompost and 15 ton h™ municipal solid waste compost produced more seed yield compared with control
and chemical fertilizer treatments but in fertilizer application at planting time chemical fertilizer, 4 and 7 ton h™'
vermicompost showed higher seed yield.

Conclusions

According to the results of this experiment, using 5 ton h™ municipal solid waste compost before planting is
the best treatment to use in safflower production in northern Khorasan.
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