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Table 1- Soil physical and chemical characteristics and chemical traits of vermicompost

cdl 85 oisrs oo JB sl oyed BB b (e puiejed) (Sopsdlcolia il
Texture Total nitrogen Available K Available P EC (dS.m™) pH
Jl% e _““’_’J 15.5 ppm 117 ppm 13.2 ppm 1.1 7.76
Soil Loamy-silt
ez 5023 - 1.5% 1.2% 1.5% 8.2 8.1
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a1 15 Lo g o5l 9y > celw 48 s 4 e 55
odltul b diges po S 39 o)) 5 o g 0 03l 1,8 1,5 b
A oy (p,5 0101 ) o35 5]

oy 5 2(COR) Jymaamo 155 ety dyls 55 1ts 4y
030zl (2) 5 (1) &¥slas 5l i 4 (NAR) Lol pgmoMiael
(Sarmadnia & Koocheki, 2007) 1

2 =W,y

w

CGR = — (1)

NAR = SR (2)
AT

1 gaperio s pyS) olS 4, ey ICGR wo¥lao oyl 5
1 59y )3 oyt 1 py5) obS LAl Gl o INAR (54
Wi {59)) po> sol,asiges olej ite {39)) Jsl s, paiges o
W2 5 (@pe50 3 £55) Jgl oo ptiges plSim 13 olS i (5
bl (gposto 2 p.5) o> )b ptiged )3 olS StS (53

3 om 390 0 31 )l pises iy cytadido)lS Sae (s
Cpd b pbl A5 090 Jobo 53 LSS 59, 30 alold 4 s jew
4Bl dawg Sy (il by Cuond Sl e Lidg IS dae jglata
5,5 SPAD Minolta-502 o |bo,lS olSzuss jl oolizsl

A 03l SAS 9.1 1580s, 5 5l Laesls (g el 325 (6l
oo g3l obl 20> gty Jloil s 13 oSl dunglic
W35 ool ly iz VS

2- Crop growth rate
3- Net assimilation rate
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Table 2- ANOVA results (mean of squares) for the effects of different fertilizers on the maximum amounts for growth indices
of castor bean

i b ol an,y We e, Sy e a8 W SWid 0dlo ged im0 ol Wy Cepw o udg IS 18
S.0.v df Plant height  Leaf areaindex  Dry matter accumulation  Crop growth rate  SPAD reading
__@, i 2 42.71 0.010 187.99 0.678 7.86
Replication
e 3 7952.50" 0.0904" 37213.46" 32.29” 192.96™
Treatment
1229
6 30.29 0.004 783.97 1.016 9.918
Error
S 11 - - - - -
Total

s> Sy g gy Jloi] g 53 )l e o 4 FF G
*and **: Are significant at 5 and 1 percent probability levels, respectively.
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Table 3- Comparison means for the maximum amounts for growth indices of castor bean under different fertilizers

digy W5yl Thaw padld 0)5) s odle oo (lime 30 055) ol§ wdy s g cdlyd
sl (o silu) Sy (&30 5% 5 (592 2 @iyoyio Fodudg 5
Treatment Plant height Leaf area Dry matter accumulation Crop growth rate SPAD
(cm) index (g.m? (g.m?.day™ reading
OS5 90.47%" 1.63° 529.83" 10.91° 56.38"
Nitroxin
Slawd bJ.JJSJ>
Phosphate 106.00" 1.65° 533.58" 11.08° 59.50%
suloblizing
CessinS 5029 130.84 2.15% 693.32° 16.45° 60.34°
Vermicompost
el 77.25¢ 0.88° 459.00° 7.63° 48.87°
Control

(p0/05) x5,)l5 (¢ o sme coglis Sl (ygal bl g s > S yide gy gl (slaySile *
* Means with the same letters in each column haven’t significant difference at the 5% probability level (p<0.05).
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Fig. 1- Trend for plant height of castor bean under different fertilizers during growing season
S 5550 9 Slawd 048 > (slag S cusgraS )9 iy 4 Ny PSB VC
VC, PSB and N: Are vermicompost, phosphate suloblizing bacteria and nitroxin, respectively.
(p=0/05) x5)\5 (¢ 5 gime 9l LSD (yg05T polsl p el o LSD 3 5208 lapyl coglis oS o uSilin yiSTas pyolie
Means . that the difference between them is lower than the LSD value are not significantly different LSD test (p<0.05).
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Fig. 2- Trend for leaf area index of castor bean under different fertilizers during growing season
S 555 9 Slawd 048 > (slag S cCusgraS )9 iy 4 N PSB VC
VC, PSB and N: Are vermicompost, phosphate suloblizing bacteria and nitroxin, respectively.
(p=0/05) x5))5 (¢ 5 gime 9las LSD (yg051 bl p el o LSD 3 1208 lapyl coglis oS o uSilin yiSTas pyolie
Means ., that the difference between them is lower than the LSD value are not significantly different LSD test (p<0.05).
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Fig. 3- Trend for dry matter accumulation of castor bean under different fertilizers during growing season
S 5555 9 Olawd 048 > (slag 58 «CusgraS )9 iy 4 N PSB VC
VC, PSB and N: Are vermicompost, phosphate suloblizing bacteria and nitroxin, respectively.
(p=0/05) x5\ (¢ 5 gime 9l LSD (yg051 bl p el o LSD 3 1208 lapyl coglis oS o uSilio yiSTas pyolie
Means ., that the difference between them is lower than the LSD value are not significantly different LSD test (p<0.05).
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Introduction

Castor plant, Ricinus communis L. is a species of flowering plant in the spurge family; Euphorbiaceae, which
contains a vast number of plants mostly native to the tropics. It belongs to a monotypic genus Ricinus. The name
Ricinus is a latin word for tick. The plant is probably named because its seed has markings and a dump at the end
that resemble certain ticks (NCRI, 2014).

Castorbean is an industrial oil seed crop containing about 45-58 percent oil, which has tremendous
application in petrochemicals, pharmaceuticals, cosmetics, textiles, chemicals, soap, leather, paints, varnishes,
ink, nylon and plastic. Castor oil is traditionally associated with medicine and veterinary use in the fields of
obstetrics, dermatology. It is also used as laxative. Presently, its utilization as bio-diesel has magnified its
importance. Its oil does not freeze even at high altitudes and it is one the best lubricants for jet engines. This
100% castor-based product, has numerous applications in industry such as rotating glass car-wipers, ski boots
fixatives, and for use in air-brake systems on trucks. Many new uses, based on the biodegradability of castor oil
derived products, are expected in the future (Labalette et al., 1996). The shell of the castor bean is used as an
organic termite control agent and its seed cake as manure in the soil.

Medicinal plants are valuable resources in a wide range of natural resources that scientific identification,
cultivation, development and proper utilization of them can have an important role in community health,
employment and non-petrol exports.

Quality of medicinal plants is more important than other crops. One of the most important factors
determining the yield of castor bean is fertility. Integrated supply of nutrient to plants through combinations of
organic and inorganic sources is becoming an increasingly important aspect of environmentally sound
agriculture. Reports showed that the application of manure on bean has improved yield and growth index.

Materials and methods

In order to study the effects of biofertilizers and vermicompost on the growth indices of castor bean (Ricinus
communis L.), a field experiment was conducted during the growing season of 2009 at the Agricultural Research
Station, College of Agriculture, Ferdowsi University of Mashhad, Iran. A randomized complete block design
with three replications was used. Treatments included: Nitroxin biofertilizer, Phosphate suloblizing bacteria and
Vermicompost and Control (without any fertilizer). The results indicated that uses of organic and biofertilizer
significantly increased plant height, leaf area Index (LAI), Total Dry Matter (DM), Crop Growth Rate (CGR)
compared with control. The areas of green leaves were measured using a Delta-T leaf area meter (Delta-T
Devices, Cambridge, England). Then the samples, including stems and leaves were dried in a forced-air oven at

80 °C for 48 h and after the witch total dry matter (TDM) was measured. The leaf area data were divided into
ground area and the leaf area index (LAI) was obtained. The LAI data were fitted to the Gaussian equation to
predict the LAI of common bean in growth season. The sigmoid equation was fitted to the TDM data and by
derivation from this equation, the crop growth rate (CGR) and relative growth rate were obtained. The analysis
was performed using SAS 9.1 and the graphs were prepared using Excel.

Results and discussion
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The study results indicated that uses of organic and biofertilizer significantly increased plant height, leaf Area
Index (LAI), Total Dry Matter (DM) and Crop Growth Rate (CGR) compared to control. The highest and lowest
leaf area index was observed in vermicompost (2.15) and control (0.88) treatments, respectively. The maximum
and the minimum amounts of dry matter were recorded in the vermicompost treatment with 693.32 g.m™and
control with 495 g.m, respectively. Crop growth rate reached to its peak in 85 days after emergence, the height
and the lowest was observed in the vermicompost treatment with 16.45 g.m™.d™ and control with 7.63 g.m2.d™,
respectively. Assimilation rate also reached to its maximum and minimum in vermicompost treatment (17.31
g.m>.d?) and control (10.91 g.m?.d), respectively.

Conclusion

The results showed that integrated biofertilizer and Vermicompost are good choices for decreasing chemical
fertilization application.

Keywords: Leaf Area Index, Nitroxin, Phosphate suloblizing bacteria, Vermicompost
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