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Table 1- Physical and chemical properties of the soil and animal manure before the start of the experiment
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(ds m) (%) (%) (ppm) () (%) (%) (cm)
Sk )
(Soil) 7.79 7.48 0.31 0.04 7.75 5.8 26 22 52 o 0-20
Loamy
sandy clay
158
=
(Animal 8.01 6.03 12.4 058 21.15 1180

manure)
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Wlaald S jglom 9 Sy $3,5Mos 2 (159558 9 (013 395 Jile 5T (ke dmngliio =4 Jguo
Table 4- Mean comparisons for interaction effect of animal manure and nitrogen levels on leaf and biological yield of hemp

13 395 0395 35 Sy 2,8as S jgom 35Nhos
Animal manure (ton ha™) Nitrogen fertilizer (kg ha™) Leaf yield (kg ha™) Biological yield (kg ha®)
0 0 2566.3 4683.25
50 3149.67 5962.92
100 3734.92 6973.67
10 0 2672 5034.67
50 3739.75 7246.67
100 4249.83 7949.33
20 0 3088.67 5960.17
50 4743.42 8258.33
100 5836.83 9889.25
30 0 3505.58 6495
50 5034.75 8984.83
100 4882.5 8451.42
LSD (0.05) 596.72 900.58

S138LS S 1 5 4Bl 5Kkt 2 s 5 (350,55 (ool 395 Joliko 51 (ko dumnlla -5 Jyao
Table 5- Mean comparisons for interaction effect of animal manure, nitrogenand phosphorus levels on
stem and leaf yield of hemp

LR 03955 3¢5 Suund 35 dBlw 3 Slos Sy 25es
Animal Nitrogen Phosphorus
manure fertilizer fertilizer Stem yield (kg ha™®) Leaf yield (kg ha™)
(ton ha®) (kg ha®) (kg ha®)
0 0 0 958.16 244.83
80 1085 2690.83
50 0 1194 2775.16
80 1411 3524.16
100 0 1370.83 3456.83
80 1694.33 4013
10 0 0 9425 2360.66
80 1073 2983.33
50 0 1373.33 3591.16
80 1435.83 3888.33
100 0 1593.83 4067.33
80 1830.5 4432.33
20 0 0 1132.83 2983.33
80 1355.83 3194
50 0 1832.66 4460
80 2004.66 5026.83
100 0 1923.83 46725
80 2541.83 7001.16
30 0 0 1176.16 3218.66
80 1273 37925
50 0 1709.5 4674.33
80 2566.33 5395.16
100 0 1762.33 4774.33
80 2103.33 4990.66
LSD (0.05) 433.75 843.90
9 Cagby ()laSs cd b b me ilidl g S pH el Iy e yolie oalp o & SB 4 JI sladgs 2458l
Ahmadian et al., ) Lo 0 olS cusS e jd lie yolie Oemd S Sl g (Sond byld e b asly amd o il5dl
(2010 Ay wpiwd il 8l Cinge olS ddny (gl calio yiun dlool

9 =0 355 clajlo a8l aS ol Ll cpizren gl {Mohammadpour-Vashvaei et al., 2015) sLs , »ls
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Table 6- Correlation coefficient between measured traits of hemp

FULIRYT LU
&Em)l Sl s a,fl«.c a,%J& 3 Sl s 3 Sl ua:l.w s 50y
adlw adlw Sy &l SO 5elam Sl
Stem . Thousand . ? Extract
St_em diameter S_tem L_eaf G rain grains Blol_oglcal I—!arvest percentage
height yield yield yield weight yield index
1 1
2 0.3917 1
3 0.560™ 0.485™ 1
4 0.642™ 0.449™ 0.736" 1
5  0.353" 0.245" 0.413"  0.532” 1
6 0.229™ 0.324™ 0.432™  0.3287 0.284" 1
7 0.642™ 0.472" 0.8277  0.962”  0.694" 0.390™ 1
8 -0.389" -0.321" 05157 -0.5377  0.3797 -0.145™ -0.383" 1
9 0.510™ 0.260" 0.3717 05367  0.213™ 0.165" 0.492" -0.379” 1

Loy iy 9 S e ) dme BB Dgng iy - 5* Gy gxe BB 3939 pac 1 NS
ns: Non- significant, * and ** significant at 1% and 5% levels, respectively.

asly ash oy Slas Gioli8l 0 (6550 Lias byl e iliél
059 b 4l > Slas (0/284)* I xe g Cuto (Siuad 3939 Cal
(6 Jguz) cusl ggi90 ol olgS cails lja

Cadila o yaa Ll

Ol 5 Sjedon d,Slas ole 95 b cov ey (asls
obS (odagy sbaojlo (03592 Slge e (g8 ;S0 9
S yebds wyp opl s (Majidian et al., 2008) Ll o 4l 4
Sy pabld (g g yid ool 395 Bpan (IR
L) cobisize 51 05950 355 o aiz e 3 Jgan) cdly Stals
Spgban (2 Jgaz) b by pasls (499 Jlaol
ool 12l b duglio o S 5> 59555 )5 5ks 100 5 50 gl
Saias (3 Joan) wishy ials s> 14138 4 6 sy |y Lasls
dg—e yider poluaidl (LI L 05 adaw Sljil & sy e
D8l e pomie Bl g S (g slagit (g jrmgid
Sy ol polazs] Lials L as Jb 3 il ond Sojslam 3,Shos
o0l Gy (ad Ll (ials g b 5 Slee jialS Couw &l 4
Shahsawari and Saffari, ) (s lee g (s lguted (3 Jgio) cund
2 F5e Jole 93 5 GaliSl gy L oyfgsis b o 55 (2005
Olidl L caiby (asls jials a5 w68 by by adls
o (Silom 3 )Shes) pu gy Gl Cle @ (5
Siesat 3323 6 (101 3,5k o S il s
i (Stse 9 (0/379) 7 wly 5 Shas b el y (asls cute
Si5ost 5 (0/515) wbly (-0/537) Sy oo, Slas L o
(6 Jsie) 435 oo sl | 9390 o) (-0/383)
o las wws yu

3 o5 10 920 30 zokaw > (o> 358 pana b aily 5 Shes
9134 (s s (o> 355 Gy pae) sl b duglie j> 1S
L ash 5, Sles (3 Jgis) €l ial53l aoyy 15/13 4 22/78
5 (0/353) elisy) (0/413) wslos (0/532) 5 (elod Slos
(6 Jsin) catls (sl sine 5 e (Siuusan (01245) 7 s b
Caw cawlio 4385 9 S Lt b e b (g j 5 (ool (sladgS
25 Fiweid Doy ¢ 2138 yolic Cunlio dd e iy Ly (i)l
Lgboe a3 )Slee (il 4 joxie ol (goges A5) d9u0 b JS
.(Ghosh et al., 2004)

stlsorsn SYbl g b 5 (5955 355 by &S Ll
Fodn Sid ole g8 g Jig) 090 Jpb IRl jriagid
ab 3,Slas )] b a5ty o i ol 3o olen (claplul
U390 39S .(Shahsawari and Saffari, 2005) wil 4o
by opm 3l o) adde a8 ol Lials 1y 4l 3 Slee aali Jlag
Majidian et ) wsb o lay] JolSS pac b g b Lol b aah
oS (59 5L 45ty e Hlasar iulejl opl s (al., 2008
el LS 3 (59, 2SS B0 Ly b 5,Slae g (4l
wwdlys il 0,dos 2 ()3 dne Sl 0590y (Rl g 29800
2 A8 e b 3 b 3 Sles jialS Cuw (43905 b g Mk
NSy 559, p)Seks 100 )Lass p> (tals cpl oy !
3 Jsiz) 555 o sime

L (3 Jgues) ols ialidl ao s 12126 1) ails 3, Sles yaud
g ol Ol aoem)y g 4l (Il Ay dawg f phad By
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Foe a3y Slos Gl 3 Coled )3 g Cunl 0 gy 5518
3939 L Liulaejl ool > (Valadabadi et al., 2007) asb .
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1- Aminoalkylindoles

2- Cyclohexylphenoles
3- Classical cannabinoids
4- Naphthoylindoles

5- Phenylacetylindoles
6- Benzoylindoles
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Introduction

Hemp is a dioecious and annual plant. The most important use to this plant is in the food, drug, and natural
fibers. Proper fertilizer management for a medicinal plant species is important for increasing its yield and
maintaining the quality of active principles. Sustainable farming is on the basis of natural fertilizer application
with the aim of decreasing chemical fertilizers. Various studies show that application of animal manure with
chemical fertilizers (as N, P and ...) have positive effects on soil structure, microbial population, soil fertility,
growth and yield of plant with the aim of protecting the environment. Therefore, the present study was under
taken to evaluate the effect of organic amendments enriched with chemical fertilizers of nitrogen and phosphorus
on yield and extract of hemp.

Materials and Methods

To study the effect of different levels of animal manure and chemical fertilizers, a split factorial experiment,
based on complete randomized blocks design with three replications was conducted at the research Farm of
Faculty of agriculture, University of Birjand, during the growing season 2014-2015. Experimental factors were
animal manure (0, 10, 20 and 30 t. ha-1well rotted farmyard manure) as the main plot, and factorial application
of three levels of N (0, 50 and 100 kg N ha-1 as Urea) with two levels of P (0 and 80 kg P205 ha-1 as triple and
P was superphosphate) as sub-plot. Animal manure, P and half of the N fertilizer were applied before planting
and the other half of N were applied by top dressing. Hemp were planted 5 may on rows 60 cm apart, with 30 cm
distance between each hemp on row, at the depth of 3-4 cm. Measured traits included leaf, stem and seed
weights, stem height and diameter, 1000 seed weight, and leaves extract percentage per square meter in sub-plot
for female plants of hemp. Also percentage of female plants calculated per sub-plot. Finally, all variables were
analyzed by SAS software (V. 9.1). Comparison of the averages attributes was performed using FLSD test at the
0.05 level of significant.

Results and Discussion

The results showed that the percentage of female plants did not affected by animal manure and chemical
fertilizers. Stem height and diameter, leaf and stem weights and extract percentage were increased with
|ncrea5|ng rate of animal manure, nitrogen and phosphate fertilizers. Phosphorus application caused a 11. 2%
increase in thousand grains weight. The hlghest stem and leaf yields were 2541.8 and 70016 kg ha
respectively, which were obtained by using 20 t. ha animal manure with 100 kg N + 80 kg P ha An increased
stem yield was also obtained by applying 30 t ha™ anlmal manure with 50 kg N + 80 kg P ha™. Integrated using
of 20 t. ha® animal manure with 100 kg N + 80 kg P ha*, and 30 t. ha® animal manure with 50 kg N + 80 kg P
ha™ were appeared as the favorable fertilizing treatments for hemp.

Conclusions

It is suggested that combined usage of the animal manure and chemical fertilizers have more positive effects
on growth and yield of hemp in compare with the use of fertilizers or animal manure lonely. Also hemp
nutrition should be done according to the aim of producing.
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