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Table 1-Physical and Chemical characteristics of soil
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Table 3- Analysis of variance (mean of squares) of growth indices and grain yield of safflower affected as vermicompost and

spraying
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1- Leaf area index
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Table 4- Mean comparisons the effects of vermicompost and foliar application on maximum growth indices and seed yield of

safflower
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Bl e
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)Jﬁs-" ‘J c C C c C b
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F ol Soge sl
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*Means in each column for each component followed by similar letter(s) are not significantly different at %5 probability level, using
Duncan test.
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g. 1- Leaf area index change trend of safflower under different vermicompost fertilizer application and foliar application

V;: control (0), V5: 4, V3: 8 and V4: 12 t.ha™ vermicompost
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Table 5- Means comparison of interaction effect of vermicompost and foliar application on CGR and NAR maximum of
safflower
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*Means in each column followed by similar letter(s) are not significantly different at %5 probability level, using Duncan test.
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Fig. 2- Crop growth rate change trend of safflower under different vermicompost fertilizer application and foliar application
V;: control, V,: 4 V3:8 and V,: 12 t.ha™* vermicompost

OR8G5 olS 5 Sis gy Gl 9395 ol lEIL
Cge CgraS oyg S 53 05 125,18 a8 (g pgboss Ly
b 5,055l &y s 5SS (5 (00 4D ol
"o 28 1110) St o0ls lie cnyigin 4 Jgiz 4 s2g
B3] oS dal Comd s CawgaeS soyg HiS 13 5 12 e 1 (rope
o 028 5 b a8l 5 Cungea ) gobas ol b (g)bsine
2 Ot sl Cowddn ald e jl (peyie g p)S 037)
"o p)S 104) 0 S5 s cn e ol slone slajlens
sal sty 208 51 o olise (908 5 CrmgeaS sl ot ) (e

(TDM) *Js st oute
2 e sbapsie | (o o 2y ) ag SS
Jad Job 0 ol adgi ol (Silo Ly ccanl elyja cliass
Ssd odlo 4 gy po il g 4550 5l okel Canddy ol .l i)
1S ol LS by jeym s 1847 sgas il oyl > S
= e e 5 CungraS ()9 hol Sl bgiye slajles
(3 Jgacn) 392 I gixe duoyd S5 prdaw > IS Seis odlo ST

1- Total dry matter



813 iyl iy sl atlis 1 Soged donmsl § CognaS slr (o5 57 bl Jpkmo cangual s 59 315 il

Sy e (asls a il Sjsle b sloasls ey )b
goS Il 3 1y 055 b alls Srhugih g Jgase Ay oo
il o e Ban b a8 Livlej] 5 amd e s Sis ool
T )8 s plosl )3 (galiatl o33l 5 5 yShas iy o polis
Oili8l cely lond 365 50,0 25 5 CusgraS 09 USR5
» .(Patra & Biswas, 2009) 15 )b olS 55 Sis osle pez
ag o (Trifolium repense L) sww jaus (g9, a5 iolejl
b ) a8l ywlogu oy yiin < plosl (Medicago sativa L.)
CsgraS ooy (359 403 20 55 Jlosi Sl iy 4 g 5 ks
39 28l Hlas an bgye 0395 oy yieS g tol Conday
(Borago (,L;9l5 oS 3 (gladllas ,5.(Junying et al., 2009)
g 4 gLyl Liuli 8l el CuwgpoS sl b pasofficinalis L.)
(EI-Din & Hendawy, 2010) .i olya plul Sis 5 5 59
Lo sl g jSoo 3539 €S g5 oo -l Cbillan Lo gl L oS
crge CowgraS sl 13 D290 (sdhe Cudpd g sk ) polis
ol 00 S5, s 59 il

CompostTea
1200 V2 - m=  commercial humic
- o= o= e Vermmi hurmic
= 1000 A =2 + Distilled water
£
gé_\ g00 4
S -E
& & 600
£ 400
H
200 4
o - T T T T T T T T 1
27T 429 5839 TYE 857 1145 1374 1607 1847 2089
GrowthDay Degree
2000 V4 Compost Tea )
- B= commetcial humic
= o= = =V ermi hurmic
= 1500 - = + Distilled water
=
=
S~
= 1
i:'-“’E 1000
=
£ 500 -
o
[

277 429 509 T7E 957 11451374 1607 1847 2089

Growth Day Degree

K5 iy s 29 Gl g oS sl o3 oo 5
Lgy 45 a3 oo L5 3 JSs (4 Jouo) a5 2ali b awslie o S
Soxm (oo N5y S jl il slajlag pp Swid odle Sl
Only Jdda a3y Jad gl )3 3980 00> &5 (g sl S oo
S B9y Suid 03le geod (G riwgd gaw (1392 05 9 bod (1392
4S ol lan g o odalin bjleg den )3 Lgy opl g atil
o3l geo Kg) CuwgeeS (00y9 D)5 I b 295 oo oaalite
NS 3 5512 Jlas g 29-Be yStn GlalS 5 S
o8l cle cud 4i8)5 )15 Lo plo 1 VL CungeeS o)
o U5 giaS oyg 35S (I3 L s o3l gaS
039 ) YL ol )3 9 (g A8 (AN > CungeS ()
ol e > oS s Al s (e S S5
b peladlsg s a ) 5 Siis oole liee cpyd s (265
Spacy g SpaseS jlpel iugaS 0)g )3 39290 (lie polic
sbaS i jlolys o)bgs JUSl j g (ag) 48y Koo S @

e m2 Mo )50 p94b dom 13 9 plex SS 4 (e

Compost Tea
V1 o= = o= =V ermmi humic
- W= cormercial humic
500 =& * Distilled water
z
=
=
=
EE
5 e
=
g
=]
=

27T 429 599 FIE 957 114513741607 1847 2089
GrowthDay Degree

Compost Tea
1500 V3 === =V ermi hurmic _
- W= commercial humic
= 1200 =+ Distilled water
=
=3
=4 000
e &
B
E‘-’ a00
o~
=
o
= 300
1}

277 429 589 FUE 957 11451374 16071547 2089
Growth Day Degree

CAMJ%AsL;a” )LS.M)AU;].Z :V458:V3 4 :V2 s().a.»o) Aol :V]_

Fig. 3- Total dry matter change trend of safflower under different vermicompost fertilizer application and foliar application
V;: control, V,: 4 V3:8 and V,: 12 t.ha™ vermicompost
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Fig. 4- Net assimilation rate change trend of safflower under different vermicompost fertilizer application and foliar
application
V;: control, V,: 4 V4:8 and V,: 12 t.ha™ vermicompost
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Introduction

Safflower (Carthamus tinctorius) is an annual crop with high environmental compatibility and resistant to
drought condition. Vermi-compost is the ability of some species of earthworms to consume and break down a
wide range of organic residues such as sewage sludge, animal wastes, crop residues and industrial refuse. Vermi-
composts are usually more stable than their parent materials with increased availability of nutrients and
improved physicochemical and microbiological properties. Aerial compost tea contains high populations of live
microorganism consisting of rhizobactria, trichoderma and pseudomonas species which increase the growth and
yield of the plant. Acid humic is the main humic substance and the important ingredient of soil organic matter
(humus) which increase crop yield and quality. The aim of this study is evaluating potential use of vermi-
compost as a biological fertilizer in safflower production and assessment of foliar application of compost tea and
humic acid related to vermi-compost utilization in safflower production.

Material and Methods

In order to study the effect of vermi-compost and foliar application of compost tea and acid humic on growth
indices of safflower (Carthamus tinctorius L.), an experiment was conducted as a factorial based on complete
randomized design with three replications in agricultural research farm at Vali-e-Asr UnlverS|ty of Rafsanjan.
Treatments were included application of vermi-compost (0 (control), 4, 8 and 12 t.ha™) and 4 level of foliar
application (distilled water as control, acid humic derived from vermi-compost, commercial acid humic and
compost tea). Samples collected from the center of each treatment plot with observance of margin effect.
Samples were taken 30 days after planting which is collected 10 times over the growth stage every 10 days for
determine of total dry weight, LAI change trend, CGR, NAR and RGR.

Results and Discussion

Results indicated that vermi- -compost and foliar application treatment significantly affected LAI, CGR, NAR,
TDM and RGR. Applying more vermi-compost resulted in higher CGR and NAR which is observed under 12
t.ha™* vermi-compost and the lowest level of vermi-compost (control) resulted in 1145 GDD. The highest and the
lowest LAI, CGR and NAR obtained under tea compost foliar application treatment and control, respectively.
Under all treatments declining trend observed from 1145 GDD (first flower appearance) The highest total dry
matter obtained under the 12 tha vermi-compost at 1847 GDD and the maximum of RGR observed in early
growth (277 GDD) in 12 t.ha™* vermi-compost with foliar appllcatlon of tea compost and then declined. It is also
resulted that the highest seed yield obtained from 8 t.ha™ vermi-compost with no S|gn|f|cant difference with 12
t.ha™ vermi-compost. Vermi- -compost have available plant nutrient solution which increase leaf area, indices
compared with none use vermi-compost treatment. Hameeda et al. (2007) reported that using 10 t.ha™ vermi-
compost increased the leaf area of sorghum more than 34 % compared with control. Arancon et al. (2004) also
reported that using 5 and 10 t.ha™ vermi- compost significantly increased leaf area, shoot dry matter and RGR in
strawberry. Vermi-comost due to containing micro and macro element, plant growth stimulate and hormones can
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improvement of physiological indices like LA, CGR and NAR and finally total dry weight. Vermi-compost have
different enzyme like protease, lipase, amylase and cellules which decompose the soil organic matter and the
plant remains and increase the plant availability of nutritional element.

Conclusion

Results indicated that using 12 t.ha™ vermi-compost and foliar application of compost tea caused increasing
of LAI, CGR, TDM, NAR and RGR compared with control. It is also resulted that using 8 and 12 t.ha™ vermi-
compost significantly increased safflower yield while no significant effect observed from foliar application.
Totally, it is concluded that in Rafsanjan climate, using 12 t.ha’ vermi-compost is the best treatment for
increasing growth indices and seed yield of safflower.
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