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Table 1- Some climatic parameters of Sarayan during the experimental period (data has been taken from Sarayan
.meteorological office)
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Table 2- Mineral composition of cow manure used in the experiment
N P K Ca Mg Na S
(%) 1oy 2.26 064 204 142 044 015 040
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Table 3- Physical and chemical properties of soil in the experimental site
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Figure 1- Effect of planting density on chlorophyll b content in the leaves of Plantago ovate
Differences of the columns that have the same letters non statistically significant at 5% (LSD) level of significance.
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Figure 2- Effect of planting density (A) and fertilizer application (B) on plant dry of Isabgol. CM= Cow manure, CF=

Chemical fertilizer. Differences of the columns that have the same letters non statistically significant at 5% (LSD) level of
significance.
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Figure 3- Effect of planting density on biological yield in isabgol medicinal plant. Differences of the columns that have the same
letters non statistically significant at 5% (LSD) level of significance.
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Figure 4- Effect of planting density (A) and fertilizer application (B) grain yield (kg.ha™) of Isabgol. CM=cow manure,

CF=chemical fertilizer. Differences of the columns that have the same letters non statistically significant at 5% (LSD) level of
significance.



PYY  ogime 9 Sujolsd g0 Slio 1 clls (o515 5 (9355 ilisio malin i o) K0 9 (55515

2 (2 low 9 (013 (SB35 AL g 30 By yil o 8yl (29,13 0L 3,Shos g suigy il a1 bgype Glryo il —€ Jgua

cusls 05!)3 oS Cs.\a.w
Table 4- Mean of squares for vegetative traits and yield of Isabgol under the effect of single and combined application of
organic and chemical fertilizers at different levels of planting density

- KA 5 3 ,Shas 3L
5 ol a g g5l Qg 0 Sy dlaas ©9 i1 U»
& ,- W als 3 ,Slos Sujolon Sl
&3 Plant Number of leaves per : d vield T :
S.0Vv af height plant Plant dry Seed yie Biological Harvest
) weight yield index
Bfoiék 2 0.144ns 70.75ns 11.82ns 42159.28ns 876163ns 85.429ns
~ ".5 2 13.264ns 56.62ns 172.32" 190576 1154925" 60.984ns
Density
3?5. 4 3.389ns 926.36ns 14.4 142183 688472ns 13.816ns
Fertilizer
398 % oSNy
x Density 8 5.513ns 674.73ns 8.36ns 23507.31ns 227107ns 8.765ns
Fertilizer
Eurarj)r 28 6.226 884.66 4,94 26329.66 323600 44.005
(4) Sy 5 - 14.9 40.6 22.2 29.7 37.4 18.9
C.V (%)

Ak Mo )d Vg 0 Jlois ! e )0 )b xe )l dxe pf oS Sy g% NS
*and **: Significant at the 5% and 1% probability levels, respectively, ns: Non- Significant.

05 sl a1 2 9 5 g2 31425 (U5 1 2 (BUS 05155 9 395 1l Jolisie ;T 41 b2 0 (3ilee Aunylle —0 Jga
Table 5- Mean comparison for the interactions effects of fertilizers and plant density on height, leaf number and harvest
index in Isabgol

Cuils 1515 Bpands5 £y &g glis )l g S g dlani Cuild g gt Wi
Planting density Fertilizer Plant height (cm)  Number of leaves per plant  Harvest index (%)
Control — sls 15.78 78.00 36.46
w258 i ¥ 17.18 83.66 34.33
40 tha'cMm
e 2 G Y+ (shenst 35 S ¥ 13.46 61.00 31.33
20 plant per m? 40 kg ha”CF
lios 355 p SIS ¥ 5 (0l 395 Y- 16.36 62.33 35.32
20 t ha* CM+ 40 kg ha™* CF
255 G g (lomd 35 5T 15.68 70.00 30.69
40tha” CM+ 20 kg ha™ CF
Control — sals 17.07 62.33 35.37
w25 ¥ 17.45 67.00 35.00
40tha*CM
e 3 g ¥ wl*zgjk%fhf’ff é‘é ¥ 18.41 83.66 34.85
40 plant per m? g g ha
led 395 pSAS T+ 5 o> 358 3 Y- 18.09 83.66 3245
20 tha'CM+ 40 kg ha* CF
255 G g (alomd 35 5oSY 16.43 94,66 33.91
40 tha”* CM+ 20 kg ha™ CF
Control — sals 19.19 99.33 39.21
oo > ¥ 1750 56.66 35.22
40 tha' CM
pnsin 3 gy 5o &Lﬁzgjk%fhff é‘é ¥ 15.92 69.66 36.93
60 plant per m? g gha
lad 395 pSAS T e 5 o> 358 3 Y- 1536 50.33 38.93
20 tha'CM+ 40 kg ha* CF
255 G g (alomd 35 5o 17.41 93.00 36.79
40 t ha* CM+ 20 kg ha™ CF
LSD 0.05 42 29.7 111

CM= cow manure, CF= chemical fertilizer
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Table 6- Mean of squares for chlorophyll and carotenoids contents in leaves of Isabgol under the effect of single and
combined application of organic and chemical fertilizers at different levels of planting density

R ay’ . . - . .. . .
8 Jlie g A GBS D gl GBS aigig) 5 ke (agl) (e b L
S.0.vV ‘ij f) Chlorophylla  Chlorophyll b Carotenoid Spade
Sok 2 10.625" 0.125ns 0.002ns 9.074ns
Block
"’Sl’_: 2 7.943ns 0.186" 0.010ns 10.972ns
Density
J,’f_ 4 6.381ns 0.129ns 0.007ns 20.872ns
Fertilizer
REFIN
Xl 5.114ns 0.091ns 0.004ns 13.808ns
Fertilizerx Density
s
28 2.475 0.049 0.003 17.310
Error
(2) et a5 ) 18.4 12.7 155 8.4
C.V (%)

i 2o )d ) g 0 Jlois ] pdaw )0 )b pixe )l gime b T 4
*and **: Significant at the 5% and 1% probability levels, respectively, ns: Non- Significant.

3 010 G295 (Bl 9 3yik0 e 5l o 0] piun (219,13 LS 53 S 2 igiip)5 g by IS (glgime 4y bgrpo (eSile dmayliio -V Jga
wvls‘gﬂ).’i Sliseo CW}’@.W e
Table 7- Mean comparison for chlorophyll and carotenoids contents in leaves of I1sabgol under the effect of single and
combined application of organic and chemical fertilizers at different levels of planting density

SIS 1515 s 35 £ R deba,s o (gl) (i s a3
Planting densit Fertilizer Chiorophyll a Carotenoid . SPAD
g denstty (mg g FW) (mg g* FW)
Control — aals 11.04 0.434 52.80
15 398" 35 ¥+
b 258
20t halCM 7.417 0.349 51.23
coyosia > 5 Y+ @Tﬁk>§hffak; ¥ 9.01 0.415 46.56
20 plant per m? o o )Ofﬁ,é\‘a ¢ b ¥
stlrowd 395 2 S 5kS e g (ol 208 5 ¥ 10. 42 7
20 t ha* CM+ 40 kg ha™* CF 059 0426 2070
15365 5 ¥+ g (losd 295 p,S LS+
b ¥y 13
40 t ha’ CM+ 20 kg ha™* CF 859 0368 2050
Control — aals 9.49 0.403 50.40
15 398" 35 ¥+
b 258 (¥
40 thaiCM 8.74 0.400 50.06
coyosia S5y - w‘ﬁ;gzk%fhf’ff ?Cl‘lf ¥ 9.18 0.393 50.50
40 plant per m? o o ;9Lg.s : b v
(lond 295 £ 5 6lS Ve g (g0l 265 (i ¥ 2 4
20 t ha* CM+ 40 kg ha™* CF 689 0326 950
15365 5 ¥+ 5 (olosd 265 p,SolSY+
b s ¥y 1
40 tha™ CM+ 20 kg ha™* CF 805 0352 4656
Control — aals 8.97 0.388 51.50
15 398" 5 ¥+
b 258 ¥
e 9.72 0.410 49.10
copnsin o &gy B w‘ﬁ;gzk%‘hf’ff é‘lf ¥ 7.85 0.326 51.26
60 plant per m? ) ) xgha .
oo 355 pSAS T 5 (o 258 Y- 6.79 0.318 45.96
20 t ha* CM+ 40 kg ha™* CF
15365 5 ¥+ 5 (olosd 25 p,SolSY+
b s ¥y 1
40 tha' CM+ 20 kg ha* CF 6.07 0.282 4543
LSD 2.6 9.6 6.9

CM= cow manure, CF= chemical fertilizer
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Introduction

Medicinal plants in the world are very important and currently the demand for medicinal herbs is on the rise
due to higher requirement of products need in the pharmaceutical, health and food industry. Therefore, the
assessment of various systems of plant nutrition is one of the important needs of agricultural planning in order to
achieve high yield with high quality, especially in medicinal plants. Manure increase soil fertility and improves
the growth and yield. This experiment was conducted to investigate the effect of planting density and single or
combined application of cow manure (CM) and chemical fertilizers (CF) on growth, yield and pigment content
of Isabgol (Plantago ovata Forsk).

Materials and Methods

In order to evaluate the effects of different levels of fertilizer on isabgol (Plantago ovata Forsk) an
experiment was arranged as factorial based on a randomized complete block design with three replications at
Sarayan Faculty of Agriculture, University of Birjand, during 2017. Experimental factors were included:
Fertilization treatments consisted of single (40 ton.ha™ CM and 40 kg.ha™ CF from the source of NPK) and
combined (40 ton.ha™ CM + 20 kg.ha™* CF and 20 ton. CM + 40 kg.ha™ CF) application of organic and chemical
fertilizers along with a control treatment (no-fertilizer) which were evaluated at three levels of density (20, 40
and 60 plants.m?). Measurements of chlorophyll a, b, carotenoid and SPAD: Firstly, 0.1g samples were taken
from the collected leaves. Subsequently each sample was extracted by 80% acetone and put in the centrifuges
with rotation speed of 6000 per minute for 10 minute. Absorbance using a spectrophotometer at wavelengths of
470, 647, 663 nm was measured. Also, chlorophyll index was measured by manual chlorophyll meter.
Measurements of Yield and yield components: In the sampling stage (full flowering stage), 3 plants of
cultivation lines were harvested with respect to the elimination of marginal effects. After measuring plant height,
the plants were cut from above the soil, immediately weighed (fresh weight) and then the samples were placed in
separate bags and after drying in an oven at 72" for 48 hours, the leaf weight, total dry weight and grain yield of
each sample were measured. Finally, Statistical analyses were carried out by ANOVA, with least significant
difference test (LSD) at 5% probability level for subsequent pairwise comparisons.

Results and Discussion

The results indicated the significant effect of treatments on plant dry weight, biological yield, seed yield and
chlorophyll b content. The highest biological and seed yields (2080 and 806.6 kg.ha™, respectively), were
obtained from planting density of 60 plants m?, while the highest leaf chlorophyll content was gained from 20
plants m” treatment. The effect of fertilizer resources on all traits (except plant dry weight) and interaction effect
of experimental factors on all studied indices were no-significant. The plant showed an appropriate adaptation to
low nutritional and its maximum yield was obtained when at least 60 plants.m? was used.

Conclusion

Based on the obtained results, it could be concluded that isabgol is a low-input medicinal plants in terms of
nutrient requirements. Therefore, it seems that the application of fertilizer resources in crops which are located
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prior to isabgol in a rotation and availability of remaining nutrients can provide the nutritional requirements of
this plant. Moreover, consider to open canopy of the plant even when the plant density was 60 plant.m™, it seems
that more densities must be considered in future studies.
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