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Introduction to the Persian Journal of Agroecology

It is very appropriate that a new Journal of Agroecology has appeared in a part of the world that
history tells us is where some of the earliest organized crop farmers and animal managers in the
world first began their work. The traditional farmers of the Persian region are famous for their
ability to design and manage sustainable agroecosystems, making them some of the first
agroecologists. Their extensive knowledge about water conservation, dryland farming, irrigation,
crop and animal domestication, to name a just few of their abilities, have long served as models of
wise natural resource management under limiting environmental conditions.

Traditional agroecosystems have developed in the region that are complex systems of
interrelated activities focused on the work of each household unit, and their relationships with local
communities. Crop farming, animal husbandry, and local handicrafts all combine to provide year-
round participation of the entire family. A large variety of animal and plant products, available
throughout the year, provide food security that withstands major environmental limitation
(especially from drought) and socio-economic uncertainty (especially from market fluctuations).
But perhaps most importantly, many farmers of the region live and work within the limitations of
the ecological backdrop within which they are located, using local resources and inputs. The
ecological and social sustainability of agriculture in such systems is strongly interdependent.

But modern agriculture in the region, as in most parts of the world today, is rapidly displacing
this local, traditional knowledge. New sources of energy and technology, most often dependent on
non-renewable and costly external inputs, have helped raise yields dramatically. A strong focus
has been placed on production for distribution to distant markets that are not in touch with the local
understanding of the limits to agroecosystem design and management.

Over the past few decades, the long-term costs and liabilities of the introduction of these modern
farming techniques have been documented. Soil and water degradation, loss of agricultural
biodiversity, contamination of air and water by pesticides and fertilizers, and increased pest and
disease resistance to agrichemicals, are just a few of the environmental problems faced by
agriculture today. And the loss of productive agricultural land to urban and industrial development,
the displacement of farmers from the land to the cities, and the frequent hunger and poverty in rural
regions have become all too common problems on the social side of agriculture.

This journal offers a forum for the re-building of a sustainable agriculture for the region. Using
the ecological concepts and principles, local agroecologists can provided a firm foundation for
designing and managing the sustainable agriculture of the future. On the one hand, agroecological
studies of traditional agriculture can point out the strengths and values of local knowledge. On the
other hand, an agroecological analysis of modern agriculture can point out both the strengths as well
as the weaknesses of new technologies. A combination of local knowledge and new understanding,
all tested by an analysis of sustainability, can once again provide the natural resource conserving,
economically sound, and socially equitable agriculture needed for the future.

I congratulate Dr. Alireza Koocheki and Dr. Reza Ghorbani of the Faculty of Agriculture at
Ferdowsi University in Mashhad, Iran, for this big step forward for agroecology and sustainable
food systems. They are both pioneers in this field and a valuable example for students and farmers
of the region.

Steve Gliessman
Ruth and Alfred Heller Professor of Agroecology
University of California, Santa Cruz
March 2010
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Table 3- Density, relative density of different seedling of weeds in different tillage methods
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Tillage Name Scientific name Family Seedling density (per m%) Relative i»
density of  Weed free
Min Max Mean seedling area (%)
(%)
< OS>
o Cyperus sp. C 0 2720 191.23 95.67 13.49
. eraceae
Conventional gy Echinochloa crusgalli o 0 128 7.74 3.87 77.77
T Poaceae
JEW Ipomoea sp. 0 64 0.88 0.44 97.61
Convolvulaceae
< OS>
o5 Cyperus sp. 0 1600 385.96 96.08 10.31
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, , . oS
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) Poaceae
SiySB oS LS
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Cucurbitaceae
< OS>
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Bgygw Echinochloa crusgalli 0 160 16.25 7.75 63.49
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5ygSs - R
029" 05 ool Ipomoea sp. G 0 48 1.14 0.54 96.82
No-tillage Convolvulaceae
iy 031y Cucumis melo OL"S?'S 0 16 0.38 0.18 97.61
Cucurbitaceae
o9 gl Amaranthus sp. ches® 8 0 16 1.126 0.06 99.206
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Table 4- Relative density of weeds seed in different depth of soil profile in different tillage systems
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Name Famil Conventional T. Minimum T. No-tillage
y 0-5 5-15 15-30 0-5 5-15 15-30 0-5 5-15 15-30
&5 &5
75 71 81 72 79 79 65 75 75
Portulaca oleracea L. Portulacaceae
S 2 Ssgy> 2
iy oI E 10 23 15 20 6 13 21 16 15
Amaranthus sp. Amaranthaceae
SorS oo
. . i 8 2 0 3 5 0 1 0 0
Stellaria media Caryophyllaceae
e OLkely 2 0 0 0 3 2 0 2 1
Sinapis arvensis Brassicaceae
ol . s
e aomen 5 0 0 0 0 1 0 0 0 0
Veronica persica Scrophulariaceae
K K
0 0 0 0 0 0 0 4 2
Verbena bipinnatifida Verbenaceae
I , koS 0 2 2 0 0 0 8 1 3
Echinochloa crusgalli Poaceae
Phosts ok 0 2 3 0 0 2 0 0 0
Cyperus sp. Cyperaceae
S 2he e oo 0 0 0 3 3 2 0 0 2
Setaria viridis Poaceae
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Fig. 1- Effect of different tillage and sampling depth on weeds seed density of soil seed bank
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Table 5- Analysis of variance (mean of squares) of seed density, Shannon diversity index and species richness of seed bank in
different experimental treatments

P eSly 0P g9 pad L Sy sle
Seed density Shannon diversity index Species richness

SipSt 2 29292.123* 0.291* 7.560™
Tillage

MSEsiSE 9108310 0.053 0.729

Tillage*rep

Sl 2 39232.423" 0.1026™ 2.123™
Depth

SersinS 4 463008 0.300* 1.359"s

Tillage*Depth
s

20 2010.833 1.366 0.885
Error

(oy3) el e 2 32.47 32.80 3111

CV (%)

bl (P Y pze p Glize 4 NS o) ) g o3 O Jlesin ] pdaw )3 (0 5D gixe odBI LS (i ey sk g
* and ** significant at 5 and 1% levels of probability, respectively; ns not significant.

HO-5cn B5-15cm O15-30cm

Shanon diversity index

0.00 -

Conventional T.

Minimun T.

No-Till

S5 50 gladdle )3y ST )3 39290 5 P E95 (ARLE 1 (5105040905 Bos 9 (55,95 iz gl g, ST T USS
B, o> gy Jlein] daws )3 (65 ime BMBI LSD (y90 Loll p asliie g > b ol Silio
Fig. 2- Effect of different tillage systems and sampling depth on Shannon diversity index of soil seed bank
Means with the same letters are not significantly different at 5% level of probability based on LSD.
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Fig. 3- Effect of different tillage on species richness of soil seed bank
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Table 6- Sorenson similarity index of seedling and seed bank in different tillage systems
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Fig. 4- Seed germination trend of Common Purslane in different tillage systems and sampling depth
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Table 7- The estimated coefficients of three sigmoid, 3 parameters equation to describe the change procedure of Common
Purslane seeds germination percentage under different sampling depths in different tillage systems

SiSL (ol ) os A¥+se B*+se C+se O pd Sl
Tillage Depth (cm) - - - R? P value
TR 05 41.15+1.67 61.1412.82 13.53+2.32 0.99 <0.0001
i g 5-15 65.72+2.59 52.0443.15 18.07+2.01 0.99 <0.0001
Conventional T. 15-30 23.41+0.79 55.39+2.59 16.69+2.15 0.99 <0.0001
GipsS of 0-5 47.86+1.82 55.0742.95 17.63+2.43 0.99 <0.0001
Mimimum T, 515 69.1742.73 52.0443.15 18.07+2.63 0.99 <0.0001
15-30 61.32+2.30 52.99+2.96 17.7342.47 0.99 <0.0001

e 0-5 39.89+1.39 54.58+2.69 17.08+2.24 0.99 <0.0001
092 09 5-15 71.45+2.64 54.7542.86 17.47+2.36 0.99 <0.0001
No-tillage 15-30 18.78+0.60 64.89+2.12 12.58+1.77 0.99 <0.0001

B i 3 cod € g il S 30300 & (o) l p3Y 0loj B ¢ (03) (Sl ST iA =

A: Maximum germination (/)
B: Time required to reach 50% maximum germination .

C: Slope of the curve in B point.
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Fig. 5- Effect of different tillage on biological (A) and grain (B) yield of soybean
Means with the same letters are not significantly different at 1% level of probability based on LSD.
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Introduction

An integrated weed management approach requires alternative management practices for herbicide use,
tillage, crop rotations and cultural controls to reduce soil weed seed banks. Tillage is often used as a weed
control system, but the effects of tillage on weed dynamics go far beyond the physical removal of growing
weeds. Changes in tillage practices can cause shifts in weed species and densities. Tillage operations can have a
major impact on the distribution of weed seeds in the soil and on seed survival. Seed depth in the soil profile has
an impact on soil environmental conditions that influence secondary dormancy. The aim of this study was to
investigate the effect of tillage systems on weed and seed bank populations.

Material and Methods

A survey was conducted to study the effects of different tillage methods (Conventional tillage, Minimum
tillage and no tillage) on the population and seed bank of weeds. An experiment was conducted in three fields of
soybean (DPX Cultivar) in Ali_ Abad Katool County at 2015. Sampling from weed populations (seedling) and
seed bank was carried out at the beginning of soybean growth (before exerting control operation). Weeds were
identified and counted at 126 points of field based on a 5% 5 m grid in 0.5%0.5m fixed micro plots. Sampling of
soil seed bank was conducted based on W method in 0.5%0.5m quadrates at 0-5 and 5-15 and 15-30 cm depths,
respectively. The results are shown as the high frequency of Portulaca oleracea in soil seed bank, so in the next
stage investigated the germination and viability of Portulaca oleracea seeds from different depths of soil
under the different tillage methods.

Results and Discussion

Generally, the observed species in the conventional, minimum and no tillage treatments were 3, 5 and 5
respectively. In every treatment, the Cyperus sp is the most importance observed species. The average of density
of this herb in the conventional, Minimum and no tillage treatments were 191.23, 385.96 and 191.74 plant/m2,
respectively. Weed free aria percent of Cyperus sp in the conventional, Minimum and no tillage treatments were
13/49%, 10.31% and 29.36%, respectively. Weeds seed density in the conventional tillage method (in three
sampling depths) was lowest than the other two methods. The highest seed density was obtained in 0-5 cm depth
in every three tillage methods. The maximum shanon diversity index was observed in no tillage treatment and in
samples was taken in 0-5 and 5-15cm depth. The minimum shanon diversity index has seen in this treatment and
in depth of 15-30 cm. There were different maximum germination percent of Portulaca oleracea seeds that it’s
extracted from different tillage methods and depths. In average, maximum germination percent of this herb in
the conventional, minimum and no tillage treatments were 43, 59 and 43%, respectively. In three tillage
methods, the maximum germination percent was seen in the extracted seeds from 5-15 cm depth. But the
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minimum germination percent were observed in 15-30 cm depth in the conventional tillage and no tillage
treatments, and 0-5 cm depth in no tillage treatment. Results showed highest grain yield of soybean was
obtained in no tillage method.

Conclusion

We studied the influence of different tillage methods on weed seedling population, distribution of seed bank
in soil profile, diversity and germination of seeds that extracted from different depths of soil. Result of this study
showed the tillage, played a significant role in weeds and soil seed bank populations. Weeds seed density in the
conventional tillage method was lowest than the other two methods. The highest seed density observed in 0-5 cm
depth in every three tillage methods. Results showed death seeds percent in conventional and no tillage methods
were lower than minimum tillage. The maximum shanon diversity index was observed in no tillage treatment. As
one of the main goals in weed management is to prevent the domination of the weed flora by only a few species,
thus the no tillage method seemed better than the minimum and conventional methods.

Keywords: Germination, No tillage, Soil profile, Species diversity, Tetrazolium chloride
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Fig. 1- The map of studying rice agroecosystems, right: organic field (Babolsar) and left: high Input field (Babol)
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Table 4- Weed species dispersion in agro-ecosystems management in sampling stages

pliipg oyt
Agroecosystem management
SHE, odlgs
Organic High input
jdle SF L uis eyl 513188303 dl> 5o (513 y18igad el 5o
Weed genus/species Family Sampling stage Sampling stage
o, oM lom o, oMn o low
sy | S9s8Lw . i a9l . s
&I Al Cuwildy i Ald Cuwld
L Stem " Tilleri Stem . ’
Tillering elongation Grain  After Werig  clongation Grain  After
filling  harvest filling  harvest
W
v BVE
1 Paspalum p e + + + + + + +
distichum L. oaceae
Bgygu
2 Echinochloa oM + + + + + + + +
crussgalli P. Poaceae
Beauv
3 2S5 Gile oM .
Digitaria spp. Poaceae
oh el b S
4 i i o + + + + +
C yperui difformis Cyperaceas
S5l Pl lo S
5 Cyperus rotundus : + +
L Cyperaceae
¢ Lok NS N
Cyperus spp. Cyperaceae
P [FEX <
T Scirpus juncoides C e:j:eae + + + + +
Roxb. P
bl P
8 . ol +
Eclipta fmstmta Asteraceac
o S
9 Xanthium il +
. Asteraceae
strumarium L.
u:’bé‘:’té &&)L.
10 Alisma plantago . +
. Alismaceae
aquatic L.
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Table 5- T-test results of weed species indices on mean of two management systems
Oyl Coon] 5, Py ol O
Smith-Wilson Kamargo Shannon-Wiener Simpson

£l 0.381ms 0.447ns 0.982ms 1.301ms
t value
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Table 6- One-way anova of sampling stages on mean of two systems, high input and organic

| QAR
oW 3l anyd F value
Index Degree of freedom SH ) ol odlgs oS ol 93 (il
Organic system  High input system  Mean of two systems
gt 3 6.46" 69.47" 16.82"
Simpson
Ayl 3 4.90" 28.42" 7.83°
Shannon-Wiener
Sl 3 55.72" 30.70" 74.43"
Kamargo
Cpebey S 3 87.28" 60.09" 137.11%

Smith-Wilson

ol 303 K g g e > AW I dime NS U8 porde 4 s iy ** o * @15

ns, #, % are no significant, significantly at 5 and 1 percent, respectively.
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Fig. 2- Comparison of diversity indices, (Simpson and Shannon-Wiener) and evenness indices (Kamargo and Smith-Wilson),
in two agro-ecosystems (AES) management (organic and high input)
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Introduction

Weeds are one of the complementary components of agricultural ecosystems and inseparable part of them.
So, it is essential to understand the composition and structure of them in agricultural ecosystems, to conservation
and optimal utilization of ecosystems components. The agro-ecosystems are special case of secondary
succession, so regular and consecutive disturbance to them, causing the compatibility of specific weeds. This
study was conducted to comparison the biodiversity of rice agro-ecosystems' weeds in Mazandaran province.

Material and Methods

Three fields inside the ecosystems (range from 0.30 to 0.50 ha) were replications of the experiment. In each
field nine quadrates (Im xI1m) was randomly determined. The weeds species and their frequency in each
quadrate were counted in four phases (tillering, stem elongation, grain filling and post-harvest).Identification
was performed using reliable sources, as much as possible at the species level. The diversity and evenness of
weeds in the studied fields and its average in management systems were determined using relevant indicators.
Data analysis was performed by comparing the mean of biodiversity indices of the two communities with
method of one-way ANOVA using SAS 9.1 software.

Results and Discussion

Based on the results of this study, weed species belong to four plant families (Poaceae, Cyperaceae,
Plantaginaceae and Asteraceae). From this collection, there were eight weed species which belong to
monocotyledone (Gramineae, Cyperaceae and Plantaginaceae) and two dycotyledone (Asteraceae). Of the 10
species available, four weed species (Xanthium strumarium, Eclipta prostrata, Digitaria spp., and Cyperus spp.)
only exist in the organic management system and the Alisma plantagoaquatica species only in the high input
system was observed. Comparison of the mean of biodiversity indicators of the two management systems
showed that despite increasing the amount of diversity indices in the organic system, there was no significant
difference between the two systems. Confirmations suggest that the combination of plant and animal
communities and the structure of food webs in rice agro-ecosystems are very similar in different parts of the
world. Comparison of different stages of sampling based on the average of the two systems revealed a decline in
diversity and evenness of weeds in the fourth stage (after harvest). The evaluation of biodiversity indicators of
both organic and high input systems also showed a significant reduction in weed biodiversity indices in the
fourth stage compared to the previous stages. This result could be due to the disturbance of rice agro-ecosystems
affected by harvesting and soil preparation for the emergence of various weed species. As regards that evidences
suggest that in these conditions (disturbance and stress) only certain species (especially resistant species) are
dominant. Despite the anticipation of increasing diversity in these conditions, because of drought stress at the
harvesting stage, resistant species to stress emerged and established. In the tolerance model, despite the existence
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of opportunistic species, low-expected species (low R star') are grown and mature at lower resource levels. The

superiority of diversity in the organic system, especially in the fourth stage, can be related to the emergence and
establishment of resistant weeds to disturbance and stress conditions such as Digitaria spp. X. strumarium, and
E. prostrata (species of non-flooding conditions) in addition to common weeds of the rice agro-ecosystems, such
as Echinochloacrussgulli and Cyperus spp. (species of flooding conditions).

Conclusion

The results showed that in general, biodiversity (diversity and evenness) indices of weeds were higher in the
organic system compared to the conventional one. From this viewpoint, it can be said that the sustainability of
organic systems rather than the conventional ones is mainly due to their greater diversity. Because of the greater
diversity of weeds, the higher the diversity of other living organisms, including arthropods, is also a measure of
sustainability.

Keywords: Biodiversity index, Biversity, Evenness, Management, Rice agro-ecosystem

y- This feature represents the expectation of the living creature from the perspective of available resources.
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Table 1- Variance analysis (mean of squares) for the effects of time of corm lifting, bed type and weight of corm on the

quantitative characteristics of saffron
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*, ** and ns: are significant at the 0.05 and 0.01 probability levels and non significant, respectively.
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Table 2- Mean comparison of characters in bed type, corm weight and times of lifting of saffron under controlled conditions

Ld,5

. o F s3] 53 Suid ¢ it
P syl 709 O @ ’u)s 0P Sis a9 Sid -
J5 slaws 5 wb W o do S SKis aols s Ky 099
- & - = B
- - _ 5o 4D - e ) > > _ 4
) o 4 dlass) pes) 0 o) 1 055) ) PeF)  Fepes) 20 o)
Loy ( o (mpe i ( o 3 05
(@2 (@20 5o &2 (e S Grre 82 (@20 o
Treatments Flower Fresh Fresh Fresh (a2 Dry Dry Dry (20
number weight weight of weight of ~ Fresh weight — weight of weight of Dry
(number.m?)  of flower stigma-+ stigma weight of stigma+ stigma weight of
(g.m?) style (g.m?) of style flowers style (g.m?) style
’ (g-m?) ’ (gm?) (gm?) (gm?) g
=z b b b b a b a
(255) 4 559 8-10 171.38° 65.36° 7.54 5.72 1.82 6.2 1.32 0.94 0.38
C,O}rlirz ) 10< 405.14° 171.92° 17.80* 12.82 5.0° 20.12 1.64* 1.582 0.6
weight (g
s 265.06° 93.92° 9.28° 7.76° 1.52° 12.8° 1.58° 1.2° 0.382
Stone
il wool
Bed type Can
obe 311.44° 142.36° 15.08° 10.74* 4.34° 18.50® 2.76* 2.34% 0.42°
Peat
mass
Py dosd
by 439.86° 166.8° 15.78* 12.122 3.66° 17.14° 3.57* 2932 0.64°
Mid
June
Jsl dess
» 173.2¢ 75.86¢ 8.92° 6.4¢ 2.52¢ 5.82¢ 2.892b 1.6° 0.24®
Early
July
cuiby gloj  pgd ded
. » 306.64° 135.5° 14.40° 10.06%>  4.34% 17.82° 2.34ab 1.7° 0.46%®
Time of Mid
corm lifting  July
Jsl dess
obye 295.22° 150{,366 15.30* 10.282° 5.02° 25.82% 2.36%® 1.84° 0.527®
Early
August
Py dosd
obye 226.68¢ 62.38¢ 8.86° 7.70¢ 1.6¢ 7.76¢ 1.36° 1.24° 0.12°
Mid
August
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* Mean followed by similar letters in each column, are not significantly different at the 5% probability level based on Duncan’s test.
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Table 3- Mean comparison of corm weight, bed type and times of corm lifting on quantitative characteristics and yield of

saffron
Wiy AW SWis (g p5) Ml SWiS gy 0,5) AW SWS (j9 R eS) S gy g0 das) IS dlass
)les (&0 50 2 05) (&0 50 2 (&y0 550 2 (&0 550 (& 50
Treatments  Dry weight of stigma Dry weight of style Dry weight of Fresh weight Flower number

and style (g.m?) (g.m?) stigma (g.m%) flower (g.m%) (No.m2)
aib 2.06°" 0.26° 1.8° 78.6°¢ 213.2¢
aiby 0.84¢ 0.14° 0.70° 51.86¢ 129.6¢
azbi 1.70° 0.50° 1.2° 109.2° 317.3°
arby 4.66° 0.70° 3.96% 232.84° 493.6°
aic 1.18% 0.14° 1.04¢ 77.7¢ 205.7¢
a1c 0.58¢ 0.14° 0.44¢ 34.04f 79.98f
a1c3 1.96% 0.322 1.14% 87.79 % 190.34 ¢
a1cs4 1.46% 0.28° 1.18¢% 77.7¢ 2132¢%
a1Cs 220 0.1° 0.92 cde 4571 167.5¢
¢y 3.442 1.26° 2.18%¢ 255.92¢2 674.082
¢y 4.782 0.36 4922 117.444 266.664
ac3 2.88% 0.62 2.28ab 183.26¢ 422722
a2C4 2.96" 0.782° 2.18%¢ 219.14° 377.02°
aCs 1.72% 0.16"° 1.56b<d 79.06¢ 285.62°¢
bic; 2.48° 1.06° 1.42% 169.1° 502.72
bics 0.96°¢ 0.162¢ 0.8° 49.12°1 133.22°¢
bics 2.14% 0.44b 1.74%b 130.48¢4 331.32¢
bics 2.46° 0.28% 1.18° 81.34¢ 213.2¢%
bics 1.6% 0.8¢ 0.8° 39.3f 144.64¢
bacy 3.26% 0.782 2.48% 213.14% 377.02°
baco 4.382 0.34 ¢ 4.042 102.36% 213.2¢%
bacs 2.20° 0.52%2b 1.682b 140.52% 281.74¢4
bacy 2.08" 0.362¢ 1.78% 164.52% 377.02°
bacs 1.86% 0.182¢ 1.682b 85.68°¢ 308.48 b
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A and a,: are corms with 8-10 and >10 g, b; and bs: stone wool and peat mass and ¢, ¢, ¢3, ¢4 and ¢s: mid June, early July, mid July,
early August and mid August, respectively.
S5 gl i 5l oS3 ygail sl 2 (PS5%) (6l sine Soglis ygies o 3 alii By o (S (SlaySilo
* Mean followed by similar letters in each column, are not significantly different at the 5 % probability level based on Duncan’s test.
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Table 4- Result analysis the effect of bed type on the quantitative characteristics of saffron
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Introduction

Saffron (Crocus sativus L.) as the most important medicinal and agricultural crop of the world has
therapeutic properties including laxative, stomach stimulant, anti cancer, anti inflammation and against spasm.
One of the reasons of lower yield in traditional farms of Iran is using small corms of old farms. Combining the
date of corm lifting and the duration of 25°C incubation, corms could be flowered from early September to mid-
December. The results showed that corm weight of saffron affects significantly on flowering and yield. Soils
covered by mulch or surface mulch compared with soils lack of mulch have a higher thermal adjustment so that
in higher ambient temperature the soil can be warm later and at night they lose their warmth later. This research
was conducted to find the effects of corm weight, planting beds under hydroponics at commercial level and
determination of the best time of corm lifting from farm and its transfer for production and their interaction
under controlled conditions on yield and other characters of this precious crop.

Material and Methods

In order to study effects of corm weight and time of its lifting from farm in planting beds an experiment was
conducted as factorial in the form of RCBD in three replicates at the agric. Research complex of Fadak and
Research Institute of Food Science and Technology (RIFST) in 2010. Factors under study were: two corm
weights (8 to 10 and more than 10 g), two planting beds (stone wool and peat moss) and six lifting times (mid
June, early July, mid July, early August , mid August and early October). For 40 days, 457 corms per m? were
stored in incubation with 85% relative humidity and 25°C temperature at the darkness. Then, saffron corms were
transferred in growth chamber with 17° C in 8/16 h light and dark. Characteristics such as number of flower,
fresh weight of flower, dry weight of flower, fresh and dry weight of stigma, fresh and dry weight of style, fresh
and dry weight of stigma+tstyle and Picrocrocin, Safronal and Crocin contents of saffron were measured.
Statistical analysis of data was conducted by SAS 9.1 and mean comparisons by Duncan’s multiple range test at
5%.

Results and Discussion

Results showed that the corm weight, bed type and time of corm lifting were significant effects on
economical yield of saffron such as picked flowers, dry weight of stigma and fresh weight of flowers. The
highest saffron economical yield was obtained in interaction of corm weight, 10 g, peat moss and lifting time in
mid June as much as 5.2 g.m?2. This yield is 11 fold of average yield of Iranian forms. Growth period of all
treatments was in the limit of 115 to 120 days from the time of lifting corms from the soil up to end of flowering
except to the treatment corm in the late august with respect to the waiting time of 30 days in the room of flower
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formation was not able to flower. Incubation period of all treatments was determined as 90 days. Picrocrocin,
Safranal ad Crocin contents in peat moss under controlled conditions was graded as excellent thread compared
with National Standard of 259-2. Results obtained are corresponded with other researchers.

Conclusion

It is concluded that the highest saffron economical yield was obtained in interaction of corm weight, 10 g,
peat moss and lifting time in mid June as much as 5.2 g.m? that is recommended to farmers to apply to increase
saffron yield under controlled conditions as much as possible. It seems that time of lifting corms from the soil in
addition to effect of temperature through moisture availability, has affected on flowering period of saffron.

Keywords: Corm density, Dry stigma, Safranal- flowering, Yield saffron
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Fig. 1- Relation of NUE (economical to used N ratio) and N application rates in various crops
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Table 2- Effect of different resources of nitrogen on NUE in various crops
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Table 3- Effect of splitting of fertilization on NUE in various crops

&y
Lagundds 2955 wgb K, Lgw i ©)) E» P
Formof Chickpea Chamomile  Safflower Soybean Potato Maize Rice Wheat
split
el 'P'_m 10.12 3.82 13.42 10.84 198.4 26.36 38.86 34.24
No-split
Gl e 93 18.93 3.94 16.55 13.82 222.9 31.94 43.65 36.18
tow stage  (87.05%)*  (3.14%) (23.32%) (27.49%) (12.33%)  (21%) (12.33%) (5.66%)
sl 4 - 3.10 17.07 15.75 241.3 32.11 45.13 38.25
T{"ee - (-18.85%) (27.19%) (43.63%) (21.58%) (22%) (16.13%) (11.71%)
stage
s 5 iUl
. HIFW! Le e (Anagholi et al.,
< el 9 (o
L L e ; (Aliabasi & 2006),
. s ohlSen e el 7% Esfahani, 2007), wlegb 5 Sl
5 2iS 9 PP Sy (Mirshekariet |\ S Sen g gl e s
. ) an e i 1., 2007) o5 5 TN & By
& O 05t (Salahl al., ) (Gami (Bahrani (Aliabasi etal., (Bahrani &
Reference  (Kashfiet  (Mirlohiet  Farahi & s g Lisly i et & 2009) Tahmasebi
al, 2011)  al., 2009) Farali (Dadnia& 5 “2009) 5%3(’)95"" hlSen s g e Sarvestani, 2005),
) Khodabande, ) Mirlohi et al sy
1998) (Mirlohi et al., 095 9P
2001) (Lamm & Trooien,
2003)

bl o baeds pas byl yd 4y Cand (5950 B puae )5 iuli8l woyd enimaLis sty B sl

*The numbers in parentheses indicate a percentage increase in nitrogen consumption efficiency relative to non-split condition.
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Fig. 2- Relation of WUE (economical yield to used water ratio) and amount of water usage in various crops
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Table 4- Effect of irrigation methods on WUE (kg. m™) in various crops
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Introduction

Fast switch to sustainable agriculture patterns is not impossible for many farmers. However to achieve
perfect sustainable in agro-ecosystems which are friendly with environment, changing conventional to
sustainable agriculture should be carried slowly. For this purpose, three effective steps were mentioned: first
level is increasing of inputs efficiency such as fertilizer and chemical pesticides which used in conventional
agriculture now. Second level is related to changing inputs by friendly environmental inputs as alternative inputs
and the final level is redesigning of the agro-ecosystems that its function is based on series of ecological process.
On the other hand, achieving sustainable agriculture requires higher efficiency of inputs and many process
should be replaced by friendly environmental inputs with chemical inputs and new system is designed based on
ecological principles. The objective of this study was to offer approaches for improving inputs use efficiency as
first step to transition from conventional to sustainable agriculture.

Material and Methods

In order to evaluate the transition status from conventional to sustainable agriculture in agro-ecosystems of
Iran, scientific resource and researches that was performed about increasing of inputs efficiency as first step to
transition from conventional to sustainable agriculture was studied. For this purpose, 177 studies that had been
performed about using different inputs and its efficiency in various crops were assessed. Applied inputs included
water, nitrogen and herbicides and studied plants included cereals (wheat, barley, rice, maize and sorghum),
beans (bean, pea and lentil), oil crops (canola, sunflower, safflower and sesame), medicinal plants, potato, sugar
beet and cotton. In this study, average and range of inputs use efficiency in different crops and also the
relationship between increasing of inputs application with their use efficiency was assessed. In the next part of
the study, the potential of increasing resource use efficiency without increase in inputs was evaluated.
Management approaches was considered as main factor to increase in resource use efficiency without increasing
of inputs.

Results and Discussion

Many studies have shown that the range of resource use efficiency for various crops is different in Iran.
Nitrogen use efficiency for fine-grain cereals ranged from 4.76 to 83 and for coarse-grain cereals was 3.6-94 by
37 and 44 as average, respectively. The higher mean resource use efficiency in coarse-grain cereal in comparison
to fine-grain cereal was due to higher yield of coarse-grain cereal. On the other hand, a coarse-grain cereal use
lower nitrogen to produce one kilogram grain than fine-grain cereal. Potato has the highest nitrogen use
efficiency by 190 as average and 22-510 as its ranging among other crops. Medicinal plants had the lowest mean
of nitrogen use efficiency. The results of the investigations illustrated that there was a negative relation between
increasing of nitrogen amount and its use efficiency in fine-grain cereal by 0.65 as determination coefficient. The
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trend of water use efficiency showed that increasing of extra water had adverse effect on its use efficiency in all
crops. Reduction slope of water use efficiency by applied water amount in various crops was different and the
highest decreasing was for potato as -10.6 and the lowest decreasing was -0.27 for sugar beet. Water use
efficiency for oil crops was reported from 15-111 kg per cm water. Some solutions was reported to improve
nitrogen use efficiency such as type of fertilizer source, split of nitrogen application and foliar application, also
changing common irrigation to pressurized irrigation methods, applying mulches and reduced tillage to also
improve of water use efficiency. To improve other inputs use efficiency especially herbicides, using advanced
technologies, splitting application time and mixed them with additives such as adjuvant and oils was suggested.
According to the findings of this study, the positive relation was observed between water and nitrogen use
efficiency with 0.049 determination coefficient, whereas it was not observed the clear correlation between other
inputs.

Conclusion
In general, it is necessary to adopt transferring these findings and solutions to farmers in Iran.

Keywords: Adjuvant, Ecological, Mulch, Planting Pattern, Productivity, Split
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Jre Sladile (SB ansl i g 0S4 o5 Sl )lg S
5 5,3l .(Kember, 1973; Elliot et al., 1978) a_S J,S |,
5o Ll 48 Wngas Lol (Ashrafi et al., 2009) Lo
Slao 390 Lyl Jds 4 S xlaw 5 (Hordeum vulgare L)
OgasS 33)5 50 ladile 13, 5 il lo Jo JB (olord
Macias & ) z.) 5 (wlwls o (Gibson et d., 1990) |, Ko 4
s Cilsee plB | alS Ll 45 Wdses 3,);5 (Ridge, 1999
muile 08 Sl Cailas carge o Cunl (5 9 S5 £ iz sl
Ly L5es 45l 0315 3Lt b gyt Syt ol 4l 05 jy0 gl
“alyr Chosad (ialS n gpuin S SB L alS Gl 08
e leasss L aslie ) dlucs jya sladile 03 9 )
= LS Ll g4 . (Blackshaw et al., 2001) )by allwis
Pl 3,38 oo b 35 5ym slacile 15) 5 Sjale Cluogas
059 9 51y amily by (Putnam & Defrank, 1983) <lyas 4
Sorghum) p5 )5 Lol 5,08 Ll )3 5 slaaiss Sis
Triticum ) a5 (Avena sativa L.) 3Ys o> <(bicolor L.
g bl ial S (Secale cereale L.) jlasls 4 (aestivum L.
A a5 (pdy S odalie g2 sl B Gline oy
SHLSaly y 505 lyie 4 Mlgie 35 (2L bl 58 &5
2,8 )18 s e slacale Cupde jo Il
oy 3l s Sy s (Spinacia oleraceae L. ) glaw!
9B2 B1 A el cilisea clagpalig jl 22 oS ol Tl piz
Sl o prisie 9 mendS ppl dlax ) il (uxe polis 5 C

2- Chenopodiaceae

Gy baroe L )5l g (plend o (slagdg) ) oolatul dawgs
gy ol aden Sl (B8 4 ) e sadile S
3g0d 0Ll (2LS (sLlE: llo 5 (2l 4y ol 0 SlesT (sl
byome Ly )50 5 aliosd e 2B iy (o) ol
slacide o 5B Glis)lon Jelss S lp o ol
-Jslas (Johnson et al., 2007) 5,5 » ,l,8 odlasl 550 jy
g Blas sl b Slxio o bl gl oolitl 390 odle oy
o i & Ll S 0,5 sl Slxies Lol Sl .l 0
ol o3 S5 5um cladile g @Bl wd, el wigd o oozl
-4 .(Johnson et a., 2007; Marenco & Lustosa, 2000)
JrS gl S (5yslaS” slopllas )3 ¢bg) ul 650
Johnson ) wsb e 445 3y90 (3L oljae 4 jyn (slacile 5 ls]
oLss (Arbopleya, 2009) LWg,l (sla ow)y zobs (et al., 2007
5 S lacslen Wl J)uS cage (55)sSB jl oalitul 45 sl
Johnson et al., ) - ,)LSan 5 yoils 0505 156 )low slasiles
5o csladile ISl ol 5] odlizal b 48 xsly el 5 (2007
sladide Jyus oS Joyd cNgd o S8 6550 soba dlucsy
Logiugd § 95090 Al o0 Cgliste g 95 &y dian Allvticy 50
S yjs 4 45,8 saalie (Marenco & Lustosa, 2000)
myio 3 p)S IA 4 sl D mpeyie p p,S VYAl slaale
9 9ol el galS auoldl aan a5 b gl S D wye
Lol 48 Wlodsde oy, (Candido et al., 2008) ) San
9 Oylys danpd dles 5 il b Glas 5 50 i dbyl e
Oz ol W335 (0 5y SladisS )by (jalsx alo ccugh,
S glacdle Copte dlej 3l g)lSal) plgie 4]y Gbgy oyl
Wg0s By il oo WSS (i gy b &S (oBLSS oy 4
pyo—w Byan (Bl liwl) 3 1y (o) cnl Ol e e b
Sl o e b 55l SG3ddsST )y g 4 (abosd
S 13 e e gladile s
daogs 33 £3L) Copatl (‘@) AL (SblEr I8 og
45 65U oM (LS (bl 2yl sl (gjpgliS slapllas
)b S (Sisdan 9 pbesd ((Suid Clhogad S50 <o)
4o 53 g 039 Fhe slacdle a3y g )yl ( Sialse p Wl
iy )15 b cod elj olals Jlis o ) gl (26, Ulp

1- Mulch



AP 5l o o loid & alor ((g5)gliS ol pgs s pits  PY e

g, 9 2190

Carex 2 jyp gladile Copie glaby) Sl ol Hekaieas
Gyp sladide )y —ogld g9 5 padld 5 SS9 0515
93,9 o8y (65,9l 0aSiiily  Slidss acyje jd (oainle)]
ool elacS sl oyl B )3 WAV-AY sl Jlo o dgde
i Uy (sl ol b lagy o plosil 1,85 a by bolas
b, Solsl alS aeS amw (gl «Blads g 0y5 sl b
w5 (Hordeumvulgare L.) o~ (Helianthus annuusL.)
sleaale 1,8 o) aald 5 wsd cpag (Allium sativum L)
=Bl - Y Gas Sl )b paised lalesl sl 51 S g (5,0
4S5 b bl olend 5 (S Shuogad Gue Cur SB
ol odd 03l LV Joss > )] ol

Javanmardi, ) 5,13 > (Ramachandran et al., 2005)
chw y 00,8 ol gy olS pl 4 ST cuily bl (2010
2ol aldy )08 39 s & e Wlgiee el ol & sl o
S s o adl a3y & bl 5l Jg 05,5 jym slacile | dllie
Sy olil glacadgios dax 15 slacile s W el
gl 1y 48 Lol Sl e iy 20,5 0 ogmme o Sl
|5y slacide jpan coo b yal (ol 5 0392 5 s it
JLooas Iy o] 5 Shas g 05y LialS dous )3 48 amd o Lol 38)
e slaiSiile il 136 4 g b oaien 5 2y
cilisea slaisbg) 385 (Lojl (S diedy) (Smw (] S
e & 908 olS ol 3 5y ladile olerdpd Cope
Cilizeo gLy, U5 pp i b bl (ol ccnlpls o,
Cipmo 9 )58 Cliogad 1 jyo adile olond e Copde
Ll doctio gl g OF byl )3 gl s )30 5 50 slacile

SE 2lowd 9 (S 58 Clwogas gli - Jgoa
Table 1- Results of soil physical and chemical
(a0)3) ol5a0 (225945 13 0,5 o) o3lime
il Content (%) _ Content qu.kq'l) (%) S enss PR oS Cylan
Textu;e Cdaw Qo FB ey FE, 85 ojes Organic Y (Fo 32 wion j owd)
5 oY) o~
. . carbon (%) H EC (dS.m™
Sit  Clay Sand ol oo Total P (dSm")
Available K Available P nitrogen
Pl
Silty- 49 25 27 31457 3.65 532 0.23 7.32 1.83
loam

2P oA At LS Gl 3ol g 50l S5l > cugi 9> b
A el

Gy e Gl gladiss o515 g oS 5 (2l polate &
olo bidwl Jgl cgliawl cuslS b lojon dls o dw jd (g,ld peig0s
YY) ey 5 b 5 (kS (ol 8 i dlsyo b (lojan)
Ay yio Bl Yeox¥e ol & olaclpleS 51 eolawl b (ole (3359,
slacide g 4 plsl (&5 1 )3 digel dw) (Solal g0
039 Ome p9kaie 4o g B)led 5 (lwlid WS S8 @ o
VO slos L celiw FA coo a9l 33 (58,5 )13 51 o SCis
LA e 3,8 Bl ds

Jdos g a0 Mstat-C l53le 5 51 oolasl b yiulojl (slmodl

ot oloys e pgd dass 3 e aldl cloles Jlosl pelato 4,

=l cad b ds 0 e cublS &iwoslel Cldes gl 5l
2D Bb 0l S o (g9, 1L Slxiio s &l
PeSskS o alS (L lajles 3 opiomen oloj o
Bl Ve AV L g L] ej 4 olS g5 o Ll 5SS
OL"} d‘..l ) ‘l“)‘-“:.-’" 0% uL**'SJ )9]5-:‘ SRRV 1’915“ Sk e
il oo 535 Gylal e 5 Slajen s5b & S IS
Elj&u.:l wd culs Olles 9 LS)?‘I—CA? olo ULT £93 douws uL)‘
A plosl 1o Y0 Jobo 4y g e +/0 alold 4 () Jla (g9,
2 alols 4 i sbslal g <l ) aloldd )bl ol

S g Slides ad plol A5 Jad Job 53 )by ) VY
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L s ian (o 05105 4l L odlian] (g 32l g (ol
Oyt A3 VA[-DFSISY  VINE-DVIYE AN\ \-$5/5Y
o oad sdal i jyo cile Ciliseo (SladisS (g 3 |y (s o515
293 9 Jgl adsyo 30 o w815 dialy iS00 olaid] 2g5
a bgaye oy < F/YD o YINY-YV/O. b cud s (55l pdiges
Wold (3568 35 (5l piged pgw dl> e )3 ) SdiS g (345 e
Ao s YIVA L (alog) 23 9 2l e Som Sl (oo o515
(¥ o) sl olass]

S yasgel poe g Jgl iy )3 5 Cile igS Bl (o pieS
53 ol Conddy 4555 93 b oy il b Slxas b anlsl jlag )
4 0dd odnlidio jy cade digS S oy teS 55 pgd al>ye
Gile 665 95 L Gladh g 0,05 ol Ly Sloeis |y ol (cla o
syb e aeS dlaw i 00 Byl el plais] s
oialS ol e b saalie Jals o 485V 9 Y L i jay
Wl L duwglie 1> 00> Y 9 YO XF L iy pow bl (sl
Slxio b anldl jleg ) mdile 4565 sl Lials ol g
ks ye )3 aald L duollie )3 (wd (pg 9 (dg) 9 008 Otk
ma pgd dds e 3 o3V 5 Y VAL s S ()b paiges gl
s VY AY L i pidy pogw dls o 0 g o pd FY g YO AY L iy
OF 5 0% b |y 5 acale 465 sl oo (Llay jlawd D9y duopd VY
-digel pow 9 pod o Jol slaals o ) e dald 4 Cos dopd
g ialS Cage 0,30kl cLle B pae oy ials o)y
Sy 2als b duslis jo jyacile a353 slasd (g0 > YO 4 FY Y L
=l O 93 ripen S (g pigel pow g pod (gl S50
P at>yo 53 4595 VO Ly jyd cile Blas o il ()l peiges
(7 Jga2) 18 oanline (5155905

6- Portulacaceae

7- Fumariaceae

8- Brassicaceae

9- Asteraceae

10- Poaceae

11- Caryophyllaceae
12- Polygonaceae

BM3] s gjl 5l onliiul L laodly (pSke aulio 505
Lalges s plosl oy gty Jloisl grdaw 3 (LSD) Syl sine
W sy EXCEl 3810 45

Cupds slajlas U 4 by bl as cul S5 L6
Slogas o )y gladile )1 by 5 gladile ol
ol oa 4]yl glasBlas allie y3 gl ul 3, Sles o 4,
.(Ghorbani et al., 2013)

glhbsl as)je ) 5pp e g8 VY (g )b paigel Cugh aw b
Amaranthus ) ;38 a iy, jwg, szl Jold 4 S 4 i sdalin
{A. blitoides SWats.) sa_ules s, 5z (retroflexus L.
oyl s (Solanum  nigrum L. ol—w g5l s
(Snapis arvensis L.) I Js, (Ssymbrium sophia L.)
Euclidium syriacum) s',ll> (Portulaca oleracea L.) 45,5
0,54l (Delphinium consolida Freyn.) Lss ,s L «(L.
Fumaria officinalis ) » sxals (Chenopodium album L.)
(Alyssum homalocarpum Fisch. & Mey.) 4 5.8 (L.
Soa 5 (Capsella  bursa-pastoris L.) i iS4 S
(Polygonum aviculare L.) s ucoaa 4 (Stellaria media L.)
(Cardaria draba L.) < ojl i Jgn dluss 50 slacale o5
Acroptilon) a5 (Convolvulus arvensisL.) lyoue oy
i s (Cirsium arvense L.) ,ly> o , S8 (repens L.
(Centaurea cyanus L.) pus5 |5 4 (Sonchus arvensis L.)
Setaria glauca ) 5,5 (abg)pd «dsd dlusix ja slacale o5
K> cale 4 (Echinochloa crus-galli L.) gy (L.
5 4SS Al 5y slacale o3> (Digitaria sanguinalis L.)
5y slacale 95> (Cyperus rotundus L.) Jlse )l oM )bl
{7 Jsia) 5390 405 stz
iy slaale pl 59 0 sdalin ¥ Jodo 10 o5 655ken
oyl (e oyt g Sl ¢ olSomy ¢ YT o3l 1

1- Least Significant Difference
2- Ranuncul aceae

3- Convolvulaceae

4- Amaranthaceae

5- Chenopodiaceae
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Table 3- Analysis of variance (mean of squares) for the effect of non-chemical weed managements on growth criteria and
Shannon-Weiner index for weeds at three sampling stagesin spinach field

Jol dl 5o P9 dl> 5o Py Al 5o
First stage Second stage Third stage

sle @y sl sl sl
.. : 039 —yaild —yaild [s31) —yelld
Olpts g5 o513 e . ar oy . oy
W 5 Suis . S ) . S sas .
SOV 9 pensity 79 79 729
Dry Shannon- Shannon- Dry Shannon-
weight Weiner Weiner weight Weiner
index index index

Density Dry weight Density

’I’i’ . 2 38.675 2.829 0.00001 17.665 4.872 0.00001 4.408 26.365 0.00001
Replication

sl
Treatment
s
Error

5 20
Tota

Hok

6 2946.376

* s

530.432" 0.22' 1214.462

Hok

13266.075

ok

0.19

Hok

3778.653"  28.625

e

0.15

12 16.531 11.255 0.0001 7.346 6.086 0.0001 45,554 18.188 0.0001

(2) s a8 8.40 14.45 365 8.99 10.16 351 13.29 10.97 519
CV (%)

dopd S5 il maw ) o ize s
**: issignificantly at 1% probability level.
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Non-chemical weed managements

Tl as )50 )3 (513 praiged Al po dw (b o0 addle (o515 2 (o liows b Co e S D9, T Y IS
Fig. 1- Effect of non-chemical managements on weed density at three sampling stagesin spinach field
(P 10) aidb o LSD (ygal ol 2 (sl stme gls (slyls syl paigas s yo yo (sl glisie B9 > (gl (gl Sl
Means with the same letters haven’t significant difference according to LSD (p<0.05).
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Non-chemical weed management
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Fig. 2- Effect of non-chemical managements on weed dry weight at three sampling stagesin spinach field
(P 1+0) sibl o LSD yga5l ol 2 (sl stme gles gyl gyl paigas Al yo yo (sl glisie B9 o (gl (gl il
Means with the same letters haven’t significant difference according to LSD (p<0.05).

Sladile S g 5 6515 (Siule Clhogad (il L3
slgs 3454 L5 e (Putnam & Defrank, 1983) j,—»
@l Al e SB o 43S )15 oS bla o (Solsll
Gibson et al., 1990; Macias & Ridge, ) wlilles 5,
g2 il pli)) LS (cbli oS Cunl Cllas ol w30 55 (1999
cidizee gladses A3 jl 6 pSele el (np g Jg g I L
(Shabahang et dl., 2013) ;,LSan 5 Sinld .35 o jymoile
S 035 52 9 s ORI GLle Bpan o Widgad L]
Lalio )3 bopp A g AV Ve cpa |y ades jo slacile
5 clndisS (el LinlS ol olpee & s 3 0ol zals sals
5 il dalllas ol g0 Ao V8 5 AY &r g gy aJSS
S e Ll b oS ol ol (Asadi et al., 2014) oyan
lacile 0355 s ol @oa 5 o515 £ S5k VO b jho ) S
a2 ST opioman EBL (LS ()l adiges dlsye 93 p0 5 5pn
s sladide 18 slagby) cn e il (S (s g
ladiyin o pte Sllas ol & gl 5l Jy 050 guono
A Oyl cel cuwl (Son g A o olaid] dgs 4 |y YL
1iJ (Goliaris, 1999) 395 sloxalS dls yo 15 03294 Lol ol

L oy g Blisss syl Ly oloeias 1 odlizl | alidl Jlec

otalS ol a9 oS5 pials e lacile jule pials
diwly cpon jd ol Al Lo 1) 5o sadiss Sis e
AS xz 3l ,Lalsl (Hassing et al., 2004) oJ,LSen 5 Sipuls
alS czge (S a4 ) (e, | Cailos b alid]
w515 LRl yal cpl 4 0ad adgd 5 AJT 5 ok (il
5 Jos5 addlas @l ) cage |y 2 sboile S5 g 5
i mIolid] 3] ol & 3l L (GUl et al., 2013) o, Kan
oEalS czge AT g adgd pa sladile wd) Sl Cailes Jd
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I ntroduction

Weeds are often recognized as the most serious threat to crop production especially vegetables. Competition
from weeds is the most important factor that decline agricultural crop yield. Spinach is one of the most important
summer vegetables. It has an extremely high nutritional value and is rich in antioxidants. This vegetable is aso
an excellent source of vitamin K, vitamin A, vitamin C and folic acid as well as being a good source of
manganese, magnesium, iron and vitamin B..

The reduction in yield of some vegetables caused by the uncontrolled growth of weeds estimated 49% in
cauliflower, 80% in okra and 91% in onion. Enhancing application of chemical herbicides to manage agricultural
weeds is in a primary concern today. Widespread herbicide application use during the last few decades has
caused serious ecological, environmental and biological hazards such as crop loss, decreasing biodiversity,
reducing food quality, weed dominance and weed resistance. Therefore, all those operations of weeds which can
prevent germination and surpass growth of weeds and improve crop competitiveness must be integrated to
control weeds.

The objectives of this study were to evaluate different weed management methods on population, density, dry
weight and Shannon-Weiner diversity index for weeds in spinach field.

Material and Methods

An experiment was performed based on a randomized complete block design with three replications at the
Agricultural Research Station, Ferdowsi University of Mashhad during growing season of 2012-2013.
Treatments were solarization with dark and transparent sheets, crop residues of sunflower, barley and garlic,
hand weeding and control (without weeding). Polyethylene sheets were placed on the soil surface after irrigation
based on field capacity at two months before planting time of spinach. After land operation, 5000 kg ha™ crop
residues of each species were added to the soil. Hand weeding was carried out at the end of fall and winter
before canopy closure. Weed samplings were done at three stages including planting time, 19" February and
before harvest stage. Relative density, density, dry weight and Shannon-Weiner diversity of weeds were
measured and calcul ated.

The treatments were run as an analysis of variance (ANOVA) to determine if significant differences existed
among treatments means. Multiple comparison tests were conducted for significant effects using the LSD test.

Results and Discussion

The weeds flora infesting the spinach field were abyssinian finger grass, alyssum, barnyard grass, black
nightshade, blackgrass, Canada thistle, charlock, common amaranth, common chickweed, common knotgrass,
common lambsguarters, common purslane, corn flower, delphinium, field bindweed, field milk-thistle, flixweed,
fumitory, Hoary cress, nut grass, prostrate amaranth, Russian knapweed, shepherd's-purse and Syrian mustard
that Brassicaceae was the most dominant family. The lowest weed number was obtained for dark polyethylene
with two species at the first, second and third samplings. The effect of non-chemical weed management methods
were significant (p<0.01) on weed density, dry weight and Shannon-Weiner diversity index at three sampling
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stages. The lowest weed density for the first, second and third stages were achieved in dark polyethylene (with
8.3, 5.6 and 16.7 species m™, respectively) and the highest was for control (with 94.4, 63.9 and 116.7 species m’
2, respectively. Although crop residues reduced weed density and dry weight for total sampling stages but, the
highest decrease was for barley residues. The maximum Shannon- Weiner diversity for weeds for the firgt,
second and third samplings were calculated in control with 0.81, 0.76 and 0.7 and the minimum was for dark
polyethylene.

Conclusion

Non-chemical weed management strategies had significant effect on density, dry weight and biodiversity
indices of weeds in spinach. Soil solarization with dark and transparent sheets, Cover crops and crop residues
provided economic control of soil-borne pests and weeds, enhanced the physical and chemical properties of the
soil, increased the yield of spinach and is cost-effective. Generally, soil solarization is a safe and effective
technique for weed control that may decrease the necessity for chemical approachesto crop and soil.
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Table 1- Physical and chemical properties of soil after testing in the depth of 0-30 cm
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* and**: are significant at 0.05 and 0.01 probability levels, and ns is not significant, respectively.
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Table 5- Principal component of N and P concentration, biochemical traits and sepal dry weight of roselle under effects of
chemical and bio-fertilizers and combination of them (2012 and 2013)

Traits Prinl Prin2 Correlation with prinl Correlation with prin2
S LI hep 03353 -0.0289 0.97" -0.03
Leaf N (%)
SreelS g 2oy 0.3374  -0.0903 0.97" -0.08™
Sepal N (%)
S s oy 03255  -0.1599 0.94* 014
Leaf P (%)
e s 03261 -0.1169 0.94" -0.10%
Sepal P (%)
SR O be 20.0301  0.3347 0.03™ 0.97"
Leaf protein (%)
kel tagy 20.0928  0.3372 0.08™ 0.98"
Sepal protein (%)
("s‘”b X}) l’)f/f)ful"") ‘5)'?“’L§ L)“L‘“?‘”‘ L5‘9b°° -0.0592 0.3357 -0.05 0.97*
Sepal anthocyanin content (mg.g"! dry weight)
(2 0y p5TeSiske) Sl € oslay Sl 9491 5349 -0.46" 0.81"
Sepal vitamin C content (mg.g™! dry weight
Sepal acidity (%) <5 yls’ gl 10y 202731 0.5949 0.52° 0.89"
(Wigp15) Sysls S35 059 05465  -0.2955 0.95" 047"

Sepal dry weight (g.plant™!)

aasebo ddy, 737 175 o1 4y wlyly Egeme
Eigen value Total of justified variance
2ty by 202 8371 7.50 91.21

Proportion of justified variance

D sime pE DS g oy Sy g gy Jloin] Zokaw 3 5 gxe ol s g
* and**: are significant at 0.05 and 0.01 probability levels, and ns is not significant, respectively.

adbo phw Hlde cpl il aS WOl o angi 1) IS il ylg doys
adio 90 3l 4 S U L3 duo )3 VB g AYIVY 5 4 pgd g ol
S 45 Lol 29 (B Sl maalie ol sy
i 20> (1A Sy y2) Syl 9 Sy (g Moy Clio
"5, Sl laie s |y ddlie il ol o g YU ol adlie
9 Sy (piigy oy slayiio pod ddie ;3 g e (5)lK6L
Al Loyd g (AY) S plS C ol g (glgiomo (+/AY)
ol J3g0d 3505 ()16l "cuaS" laie Cod gl oo 1) adlhe
oLt V S )3 (tlejl (sl ol (slaailho 4y 4o |
5,Sloe ghyls (1) NPK s pd Ot puS g i o ool 00 o0l

9 S Oiar o L Syl SiS (g (Sien

4) Sl g Sy j0ud o pd /Y8 5 YA iy &) Syl
P an) Syl 9 S nSgp 2o (VY g IV iy
0 (Nimod D9 51 me s 9 (558 o (+/VD 5 +/VA
103 5 C maliyg (glyioms (ilimstl (slyiomo Ly S puuls’ Sits
5 Lasgio i (+/FA 5 +[ED /¥ (i g ) S puslS Aty
ol slaadlie 4 w0 30 (ol 3 (F Jgi2) 292 )l e
pLml (25 b 2 (plesdon § Sojslen i ol cbo N il
adge o lawgi & (il )ly Cos g aasio glaloy g dds
53 ol odd o3 LS B Jgda 1 35 0wy byl ggeme g
oxilosdly o o calpd 15 035 gl Sl adlge 9 Jols 4, o
93 4y gy duasuiio Jhy ol 1) ik sladdlie glseil ol
AV/YY gaommo > Jgl adlio 50 aS ol Lis ol dasuin ady



YR8 5l oot A iy (509l milidd poy g ps  FPA

Sy gt dySlas 5 Joub b cuaS glyly (M) NPK wsys
Prinl

Oty g a0+l wdon Hlowd D90 gt CutsS 5 Joud 8

6.0

Nitroxint Biophosphate+100% NPK=n

4.0 IM=Nitroxin+ Biophosphate+50% NPK.

Nitroxin+100% NPK=]

Biophosphate+100% NPK=f
2.0

NPK=b

Nitroxin+50% NPK=1

Biophosphate+50% NPK=€

Biophosphate+25% NPK=d

Nitroxin=g

C=Biophosphate

Control=a

1=Nitr0xin+Biophosphate%S%NPK

Nitroxin+ Biophosphate=k h=Nitroxin+25%NPK|

-1.5 -1.0 -0.5 0.0

0.5 1.0 1.5 2.0
Prin2

NPK 10 ,3% 0+ lbund gui=d «lhund gu= ¢ (NPK=b caalii= a) w5590 510 lowi ol slaailie 4 a5 Jlogei — ) JSS
NPK 20 )3 04+ S g yiod=i INPK 20 33 ¥ 0+ S g pindi=h ¢ paanS g =g INPK o ;3 + + + Olwd go=f NPK w5 )3 0 ¢+ Oludgu=e
Ao 43 0 ¢+ lud gurt pansS g = (NPK 2o 13 70+ uind gurt yawnsS g izl ol guat yaanS g sii=K (NPK o 3 ¢+ + paansS g =]
(NPK a0 j3 ¥ ¢ ¢+l gust cymansS g =01 (NPK
Fig.1- Diagram of principal component analysis of studied treatments (a=Control, b=NPK, c=Biophosphate,

d=Biophosphate+25% NPK, e=Biophosphate+50% NPK, f=

Biophosphate+100% NPK, g=Nitroxin, h=Nitroxin+25% NPK,

i=Nitroxin+50% NPK, j=Nitroxin+100% NPK, k=Nitroxin+ Biophosphate, I=Nitroxin+ Biophosphate+25% NPK,
m=Nitroxin+ Biophosphate+50% NPK, n=Nitroxin+ Biophosphate+100% NPK)
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Introduction

Roselle (Hibiscus sabdariffa L.) is a subtropical medicinal plant belongs to the Malvaceae family. Roselle
sepals are valuable due to its therapeutic properties and culinary uses. During past decades rising cost of
chemical inputs and overusing them in conventional farming have caused various environmental issues such as
soil and water resources contamination, reduction in food quality production, decreasing soil fertility and
biological imbalance in the soil that they impose irreparable damage to ecosystems. Sustainable agriculture
which is based on the use of bio-fertilizers with the aim of eliminating or considerably reducing the use of
chemical inputs is the optimal solution to overcome these problems. Abo-Baker and Gehan (2011) in their study
on the effect of bio-fertilizers in combination with different rates of chemical fertilizers on growth characters,
yield component and chemical constituents of roselle demonstrated that the inoculation with the mixture of bio-
fertilizers combined with 50 or 100% chemical fertilizers improved, in most cases, growth characters and
increased sepal yield or at least did not differ significantly from the control (full recommended dose of NPK
alone). These researchers stated that applying 50% of the recommended dose of NPK plus the mixture of bio-
fertilizer can save half of the quantity of chemical fertilizers, decrease the production cost and obtain high
quality product. The present study was designed to investigate the effect of bio-fertilizers in combination with
different doses of chemical fertilizers on the element concentrations, biochemical properties and yield of roselle
to find the appropriate integration of them.

Material and Methods

This experiment was conducted based on a randomized complete block design with three replications, at the
Research Station, University of Zabol, during growing season of 2011-2012 and 2012-2013. Experimental
treatments were plant nutrition with NPK (220, 130 and 75 kg.h'!' of urea, triple super phosphate and potassium
sulphate, respectively), bio-phosphate, bio-phosphate + 25% NPK, bio-phosphate + 50% NPK, bio-phosphate +
100% NPK, nitroxin, nitroxin + 25%NPK, nitroxin + 50%NPK, nitroxin + 100%NPK, nitroxin + bio-phosphate,
nitroxin + biophosphate + 25% NPK, nitroxin + biophosphate + 50% NPK, nitroxin + biophosphate + 100%
NPK and control (non-use of any fertilizer). Plant traits such as leaf nitrogen and protein, sepal nitrogen and
protein, leaf and sepal phosphorus, sepal anthocyanin and vitamin C content, sepal acidity and sepal dry weight
of roselle were measured. For statistical analysis, combined analysis of variance, Duncan’s multiple range test
(DMRT), simple correlation analysis and principal component analysis were performed using SAS version 9.2
(SAS Institute Inc., Cary, NC, USA).

Results and Discussion

The results of combined analysis of variance of two years showed that the effects of different treatments of
chemical fertilizers, bio-fertilizers and their combinations were significant (P<0.01) for all studied traits. The
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highest values of all studied traits belong to the nitroxin + biophosphate + 100% NPK treatment that its
difference with nitroxin + biophosphate + 50% NPK treatment was not significant, except for leaf nitrogen and
protein. Dry weight of sepals had positive, strong and very significant correlation to the percentage of nitrogen,
phosphorous and protein of leaves and sepals. Principal component analysis was extracted two components that
justified 83.71 and 7.50% of the total variation. According to weight of the included characteristics, these two
components were named to the “yield” and “quality”. Based on the diagram of principal component analysis,
treatment "Nitroxin + biophosphate + 50% NPK" was achieved maximum yield and quality of roselle.

Conclusion

The use of 50% of the recommended dose of fertilizers with nitroxin and bio-phosphate bio-fertilizers
improved plant growth and enhanced the quality and quantity of roselle sepals. This improvement may be due to
the direct results of fertilizers or indirect effects through microbial contamination or activities. Therefore, with
respect to the production of medicinal plants in the low-input cropping systems and to achieve sustainable
agriculture and environmental protection, combinations of chemical and bio-fertilizers are recommended.

Keywords: Bio-phosphate, Medicinal plants, Nitroxin, NPK, Physiological traits
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Table 1- Results of chemical analysis of the field soil, compost and vermicompost
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Fig. 1- Effect of fertilizer managments on Leaf number trends Plansman (a) and Koniz cultivars (b) of amaranth at
stableshment stage
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Fig. 2- Effect of fertilizer managments on Total Dry weight trends Plansman (a) and Koniz cultivars (b) of amaranth at
stableshment stage
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Fig. 3- Effect of fertilizer managments on Leaf earea index trends Plansman (a) and Koniz cultivars (b) of amaranth at
stableshment stage
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Table 2- Analysis of variance (mean of squares) for growth and yield indices of two amaranth cultivars as affected by
fertilizer treatments

Slaxs SUES 3 SUiS 3 o3le 3,Sdos g g 3
5 ol ., s . Al ,lad > (S3H) " (S3L} ™ &Sy LSy & d8lw
P ol ool & ©) Sy Stem Sy d8lw Swid e 5 Js
$.0.v df Height Leaf diameter Leaf dry Stem dry  Dry matter  yeafto Leaf to Stem to
No. weight weight yield stem total total
ratio ratio ratiol
<S
ok 2 250.74™ 18.43™ 0.05ns 151.36™ 1427.1™ 2470.03™ 0.00™ 0.01™ 0.02™
Block
;.,S. 4 1536.66™ 8.88™ 0.24" 1527.73* 8244.45" 18761.17" 0.11" 0.01™ 0.03™
Fertilizer
| glas
uL.o ¢ 2 202.51 4.93 0.03 515.59 2206.33 4079.51 0.03 0.02 0.04
Main error
w.s) 1 23.16™ 149.63" 0.512" 10490.70" 11298.17° 43562.77" 0.01™ 0.01™ 0.01™
Cultivars
WS
Cultivars 4 708.91"" 24.67" 0.17" 2577.96™ 5066.22" 14018.79" 0.15" 0.21" 0.12°
xFertilizer
5 clas
2 16 71.87 14.3 0.02 1894.31 1510.65 4228.75 0.05 0.04 0.06
Sub error

Loy iy g doyd Ko Sl o 53 ()b gixe w4 ¥ g FF (b ee 2 1S

ns: not significant and **and*: significantly on probability levels of 1 and 5%, respectively.
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Table 3- Mean comparisons of fertilizer levels and cultivars and their interaction on yield and yield components of amaranth

" o5 5 las Bl s o) By Sk gy Ml Sl g9 S 03l 5,Sdok
Jlos (o i) Leaf (oo s5l) (@20 520 3 & o 3 p5) (&0 520 2 £5)
Treatment Height (cm) number Stem diameter Leaf dry weight Stem dry weight  Dry matter yield
& (cm) (g.m?) (gm?) (g.m?)
35 Cuy e
Fertilizer managment
10$%£MAL? | 87.342* 200 .48 127.9% 161.94 Ab 289,842
() emica.
O\“*"L?"l 87.03 @ 17.66" .48 114.54% 146,49 261.03¢
rganic
O“*"'\.s"z 109.06* 20.167° 1.59 1593 192.93¢ 352230
rganic
. tU“l‘t . 96,20 18.16° 1313 130.13% 18123 31136
ntegrate
C“”:‘ 1 65.26° 17.83 1.08b 105.17° 97.94> 203.11°
ontro
)
Cultivar
oL f}‘ﬁl‘vc 88.103" 16.53b 1.265 108.71° 136.70° 245.41°
ansman CvV.
« f“’é 89.86¢ 218 1.520 146.11° 175,510 321.620
onmz Cv.
WS
Cultivarxfertilizer
o5y o8 % o MelS
100% Chemical-Plansman  83.88% 18.33be 1.36bed 115,540 146,834 262,374
Cv. )
3995 o8 X o lond MalS
100% ChemicalxKoniz 90.8% 21.66° 1.61% 140,25 177.05% 317,130
Cv.
oy 8 VSIS
o o "*11‘ “’Ifl’x e 87.965d 15.66b .38bed 92.2b 123,020 21522t
rganlc xFlansman Cv.
368 8 ) S
o s .""I’x Koy o 86.1¢d 19,66 ].58tbe 136,881 169.97: 306.85¢%
rganlc xKoniz CLv.
sl o) XY SIS
or ;: n’l‘j’z “’;’lsnsrﬁén’c‘/ 1120 19,33t 1 4gabed 152.85% 183.48% 33633
35 2, XY
o r’g ;;":2’ ;0 o 106.13¢ 21 1.69° 165.76° 20238 368.14¢
e o éj‘;;’x Al . 95,530 15.66% 1.224 111,650 160.85¢% 272.5%
1t gra ansman Cv.
Imeg i eilz&oﬁ?zu o 96.86%  20.66% ] 4ebed 148.61% 201.6° 350,200
Ve a L:)
Comj; ’I‘*f;lfn’: ;;n o 61.13¢ 13.66° 0.84¢ 71.31¢ 69.32¢ 140,63
e el
5 by 69.4% 220 1.31% 139,03t 126.56" 265.59%

ControlxKoniz Cv.

25 oS3 igasl el 12000 0 Jlasl s 53 ()b (sixe Sglis Synie gy Sl slo o 095 58 50 5 cighs po 3%

(U2 )3 059l 25k Ve 4 puSogen + LS9 yigind + CungeaS (ga)9) 1 ol )59 yiighad +Y59)b + oM i+ CurgreS (g0 9) Y SGE | rmuSmgen +Y,9)b + (0o i + CumgeeS) N S
*In each column and each group treatments with same letter had no significant differences in probability level of 5% based on Duncan test.
Organicl: (Compost + Nitro plus + Barvar-2 + Hiumixin-L), Organic2: (Vermicompost + Nitro plus + Barvar-2 + Phospho NitroKara), Integrated:
(Vermicompost+Phospho Nitro Kara+ Hiumixin-L+20kg N ha™).
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Table 4- Mean comparisons of fertilizer treatments and cultivar and their interaction for some growth criteria in amaranth

& dBlw Cound
o Bl 4 Sy G B S pcams Js
Treatment Leaf/stem ratio Leaf/total ratio Stem/total
ratio
35 Cu e
Fertilizer managment
il S 0.55%" 1.240 0.809°
100% Chemical
\J*"L,{" 0.56% 1.28 0.7822
Organic 1
el 0.54% 1320 0.879°
Organic 2
il 0.58 1.41° 0.7128
Integrated
2ol 0.48° 0.93° 1.071°
Control
)
Cultivar
ook 0.5512 1.25° 0.826*
Plansman Cv.
s 0.541° 1.2 0.876°
Koniz Cv.
s
Cultivarxfertilizer
L)")""’li f“’g)x@w SAAL{ ab b ab
100% ChemicalxPlansman Cv. 081 0.44 0.55
/w; ps)xdw :MAK ab ab ab
100% ChemicalxKoniz Cv. 0.8 0.44 0.55
Oriil VS 0.75% 0.42 0.57%
OrganiclxPlansman Cv.
/w; WB)X\‘SME)‘ ab ab ab
Organic1xKoniz Cv. 081 044 0-35
el o) XV 0.82tb 0.44%® 0.55%
Organic2xPlansman Cv. ’ ’ ’
35 8 XV 0.93% 0.45% 0.54%
Organic2xKoniz Cv. ’ ’ ’
ey 98X AL b b i
IntegratedxPlansman Cv. 0.68 04 0-59
¥ ) Xl 0.73% 0.42 0.57%
Integratedx Koniz Cv. ’ ’ ’
o5y o8 x s
Ork s 1.04% 0.51° 0.48
ControlxPlansman Cv.
i B anls
5 e 1.09° 0.52¢ 0.47b

ControlxKoniz Cv.

)85 53l 903l ool 3 Loy O Jlaisl s 53 ()15 i oglis Syte gy sl (slayled 09,5 3 g gt pm y0%
*In each column and each group treatments with same letter had no significant differences in probability level of 5% based on Duncan test.
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Table 5- Correlation coefficients of yield and yield components for forage amaranth

Oleo 1 2 3 4 5 6 7 8 9
el 1
Height
Sl 0.00% 1
Leaf number
Sl 3 0.00" 0.0 1
Stem diameter
Sx 0k -0.05™  -0.28™ 0.05" 1
Leaf dry weight
Sl 0l 028 0.14% 058" 0.3® 1
Stem dry weight
S osle 2,5 016" 015" 048" 0.59"  0.68" 1
Dry matter yield
Sy ails . . . -
0.02"s -0.1ms 0.47 0.46 0.62 -0.64 1
Leaf Stem
i 0.07"s -0.21m 0.45" 0.65" 0.59" 0.7" 0.87" 1
Leaf Total
s F -0.06™ 0.3 0.12" -0.44" 0.12"¢ -0.11™ 0.19" -0.17" 1
Stem Total

Loy iy g ho)d S sl e )3 (6)b e s 4T g

* g ¥ b ixe pé NS

ns, not significant and **and* significantly on probability levels of 1 and 5%, respectively.

50 1y gle JS 5)Shes 1L ¢ IS )5 Ll 39 sals slio jline
5 JS @ S 0y Camsd Cho 93 oS Lulnle 85 s
Copioe slaylos 45 29 0 pasiiie ddgle S5 Shos
i b aal 3 il oo Jl0)55 5 (s pe Cumdy SV 5 ) SGI)
St (Simad (pyida (0 J9a2) (Siuer ol mls 4
i 939 S dblo g S 4 Sy s oo I=F /A5
odnline Sy 39 9 Sy D (o 1=+ /VATS it e
Copmd Bl (39 S 2 (g caBlio jlad ol 3 Shos (8 Jgan)
P e g Cte (SNiuod Sy & dlo o 9 S 4 Sy
(e g Cute (Shuren (p by dgle 3 Sl (Jloyaay cuil
Ol Yk Al ol gy Ly (+/EA™) Bl (59 chao b1y g
h 3 yShes coaS i g Ly 5j9-ad (slaBlw W)y &S o
Ol 45 CrulS walgd 1y abole cuaS L Jg cand o il
Sl g adsle 3 )Slos o jbsine 5 (e (Stansod b Cundy

ol g3 B (—/10%)

(8 35 4ol

Olaw oy ey aS0b LI (et ol ol geeze jo
g dlw yhd (I S 5 Bl KB (g cddgle 5)Slas

aS asoby L (Erhart & Hartl, 2008) |5l 5 )la)l

B sl 5 30 oty ey Il oy CongeaS § olis
owel pogde JI (claagS aSwinges aslisl Loyl .5 oLS Lyt
o |y i Ll S15 S5 olod dgute b ¢ lié polic
S elagS 3,8 ool (pl 255905 wald sy drwg g A,
el g oo dgupy |y SB (638 oled CungeaS g (ol 2657yl
1y (sl canlie (sLsb syl 5 S (gl oguasis g il
5 e GLadgS Gl )5 auglie 3 33,5 o ddy) drwsi
el ol (lie polie Gl 5 3,Slos dgua 1 Cusgga 02
» s polie Qla g adgle s Slos (o piy o 00d ()15
Sb3gS b 3l )3 CungeoS (00)9 S p3 (5 B (il B puce
s gl (Preetha et al., 2005) cubol canddy Sixe
ool 13y 93 2 5> aals jlass & amd o LS glg PNl 5
Comas 2y S 9 JS 0 Sy g Blo 0 Sy (g Canmd (i
ELE) (29 oS dm g L (Y o) cunl L 1) JS 4 48l
) g 0,20 e Cmdg ol ol Jlog 0 collel sladss,
b Sos8 aladiy (3ald) 39538 pas Lulyd )5 o oad ey
Jsmae 1y Bun o ple gl ) atdl wisd Wy o8 lo o5
Bl s Spl I a4 Sy )y s (Rl adl o gladgle



FAD  cdllol absle ulgi duunlio

By ams 05540 35S Canlio Copie I bl o jlul (gj)slis
“a S Ca culie o3 pnly plyiear Si5gon o I sladgS
2 cplplo ggeome 53 D9 dalss (6)958 Gl (65)9liS Cuoms
°L.‘5 Pl &_ulf)l Cupdn 0”9) u.)ywl_u.: )I U§l> uu)Lo)T L)’I
Caopdoe 159y 2 3555 by ] Cusl (liwjes Laylyd y> <ol el

b i dg8 g e 3 Slas S

83l

1) 9> O obS )] )90 53 (Jg 292 [ 5568 03y 1) Sy 2l
slles uSon p guls 4 dogi b bl 0939 (g )b e gles
Y, (6365 oo 4 bgsye ddgle 5 Sloc op 5YL iolojl
W5 st Jloyds &0ty Y9 b Mg it CamgeeS 50)9)
L ()l e glis 48 392 5558 08) 53 ((obolore )90t
Sy slosd (oped 5 (e3izk 08y 3 VSGB,] (6355 e
Bl St (359 ©lao )90 53 CublS g8 08 ) (Al (5395
Sl da byye CuaS VL 5o dlo jlad 5 Sy SiS

S 35390 ) (g g S 185 5 VS (355 o e
wgdleds 39 (ajishy 08y 9 28l Jlowi 4 bgrye (0l (p YL
Kb 39 5 Sy St g <@l b Lial5El b calylel oL o
iols Lis 48 Llsl el JililolS 5,Slee 4L

OS5l Jsmae police aJss (sl p5Y (sladiej ool 5 S

INUEH N P S IVE S W Gl s 5l Aoy pdy
slgS 25Ty ol ddgle g (ol)5 Y garmo 095 ((55y9laS
rlod oo (19,38 9 S5 3905 5k |y Lo )y (el o oS

&l

Aynehband, A. 2004. The introduction ofa new forage plant for the firsttimein Iran, amaranth. Journal
of Agricultural Science 27(2): 164-171. (In Persian with English Summary)

Bashan, Y., Holguin, G., and De-Bashan, L.E. 2004. Azospirillum-plant relationships: physiological, molecular,
agriculture and environmental advances (1997-2003). Canadian Journal of Microbiology 50: 521-577.

Barik, A.K., and Goswami, A. 2003. Efficacy of biofertilizers with nitrogen levels on growth, productivity and
economics in wheat (Zriticum aestivum). Indian Journal of Agronomy 48: 100-102.

De Freitas, J.R. 2000. Yield and N assimilation of winter wheat (Triticum aestivum L., var. Norstar) inoculate with
rhizobacteria. Pedobiologia 44: 97-104.

Erhart, E., Hartl, W., and Putz, B. 2008. Total soil heavy metal contents and mobile fractions after 10 years of biowaste
compost fertilization. Journal of Plant Nutrition and Soil Science 171: 378-383.

Hamidi, A., Asqarzadeh, A., Chokan, R., Dehghan Shoar, M., Ghalavand, A., and Jafarmalakoti, M. 2007. Study of
plant growth promoting rihizobacteria (PGPR) biofertilizers application in maize cultivation by adequate input.
Journal of Environmental Science 4: 1-20. (In Persian with English Summary)

Jiriaei, M., Fateh, E., and Aynehband, A. 2013. Evaluation of Mycorrhiza and Azospirillum effect on some
characteristics of wheat cultivars in stablishment stage. Electronic Journal of Crop Production 6: 45-62. (In Persian
with English Summary)

Kader, M., Mian, M., and Hoque, M. 2002. Effects of Azotobacter inoculant on the yield and nitrogen uptake by wheat.
Journal of Biological Sciences 2: 250-261.

Kupulnik, Y., Sarig, S., Nur, A., Okan, Y., and Henis, Y. 1982. Effect of Azospirillum inoculation on growth and yield
maize. Jurdan Journal of Botany 31: 247-255.

Kushare, Y.M., shete, P.G., Adhav, S.L., and Baviskar, V.S. 2010. Effect of FYM and inorganic fertilizer on growth
and yield and Rabi grain amaranth (4dmaranthus hypochondriacus L.). International Journal of Agricultural Science
6: 491-493.

Nabizadeh, E., Hbibi, H., and Hosainpour, M. 2012. The effect of Fertilizers and biological nitrogen and planting
density on yield quality and quantity Pimpinella anisum L. European Journal of Experimental Biology 2(4): 1326-
1336.

y- Ana Pospisil, University of Zagreb, Faculty of Agriculture, Department of Field Crops, Forage, Zagreb, Croatia.



IWA5 5l F oot A aler (6500l (uilidd poy 4y PAS

Nezarat, S., and Gholami, A. 2008. Evaluation of Azospirillum and Pseudomonas on maize growth. 2" National
Congress of Ecological Agriculture in Iran pp. 2037-2049. (In Persian)

Oyedeji, S., Animasaun, D.A., Ajibola Bello, A., and Oladipo Agboola, O. 2014. Effect of NPK and poultry manure on
growth, yield, and proximate composition of three amaranths. Journal of Botany. 6 pp.

Pospisil, A., Pospisil, M., Macesi¢, D., and Svecnjak, Z. 2009. Yield and quality of forage sorghum and different
amaranth species (Amaranthus spp.) biomass. Agriculture Conspectus Scientificus (ACS) 74: 85-89.

Piraste Anooshe, H., Emam, Y., and Jamali Ramin, F. 2010. Comparative effect of biofertilizers with chemical
fertilizers on sunflower (Helianthus annuus L.) growth, yield and oil percentage in different drought stress levels.
Journal of Agroecology 2(3): 492-501. (In Persian with English Summary)

Preetha, D., sushama, P.K., and Marykutty, K.C. 2005. Vermicompost+inorganic fertilizers promote yield and nutrient
uptake of amaranth (Admaranthus tricolor L.). Journal of Tropical Agriculture 43: 87-89.

Rai, S.N., and Gaur, A.C. 1988. Characterization of Azotobacter spp. effect of Azotobacter and Azospirillum as
inoculant on the yield and N-uptake of wheat crop. Plant and Soil 34: 131-134.

Rezvani Moghaddam, P., Mohammad Abadi, A.A., and Moradi, R. 2010. Effects of chemical fertilizer and organic
manure on yield and yield components of sesame (Sesamum indicum L.) in different densities. Journal of
Agroecology 2(2): 256-265. (In Persian with English Summary)

Rosta, M., Rastin, N., and Mazaheri Asadi, M. 1999. Investigation effect of Azospirillum lipoform activity in some soils
Iran. Iran Agriculture Science Journal 29: 285-298. (In Persian with English Summary)

Stancheva, 1., Dimitrev, I, Kuloyanova, N., Dimitrova, A., and Anyelove, M. 1992. Effect of inoculation with
Azospirillum brasilense, photosynthetic enzyme activities and grain yield in maize. Agronomy Journal 12: 319-324.

Stordahl, J.L., Sheaffer, C.C., and Di Costanzo, A. 1999. Variety and maturity affect amaranth forage yield and quality.

Journal of Production Agriculture 12: 249-253.

Yang, R., and Collins, R. 2004. New crop. In: The new crop industries hand book (eds. S.S. Salvin, M. Bourke, and T.
Byrn). pp. 1-7. Rural Industries Research and Development Corporation, Canberra. Australia.

Zahir, A.Z., and Khalid, M.A. 1998. Improving maize yield by inoculation with plant growth promotingrhizobacteria.
Pakistan Journal of Soil Science 15: 7-11.

Zaidi, A., Saghir, M., and Amil, M.D. 2003. Interactive effect of rhizotrophic microorganisms on yield and nutrient
uptake of chickpea (Cicer arietinum L.). European Journal of Agronomy 19: 15-21.



Journal of Agroecology j=x $39LaS (ol pg2 4 pids
Vol. 9, No. 3, Fall 2017, p. 675-688 A3 FVD-FAN .o ATAF 5wl ¥ o ke A ulr

Fodder Production of two Amaranth (Amaranthus spp. L.) Cultivars Affected by
Organic and Chemical Fertilizer Management

A. Aynehband"*, M.R. Mohammadi’ and E Fateh®

Submitted: 19-11-2014
Accepted: 13-05-2015

Aynehband, A., Mohammadi, M.R., and Fateh, E. 2017. Fodder production of two Amaranth (4maranthus spp. L.)
cultivars affected by organic and chemical fertilizer management. Journal of Agroecology 9(3): 675-688.

Introduction

One of the forage crops which has recently taken into consideration is Amaranth (Amaranthus spp. L.) from
Amaranthaceace, which could be placed in crop rotation because of both feeding characters and good
adaptability. Fodder quality in this crop is strongly depended on the growth stage. The highest protein content
(230 kg.ha'!) occurs in the flowering stage. After this stage, fodder quality will reduce (130 kg.ha') and the
quantity of both ADF and NDF increase in stems, vice versa. Aynehband (2004) tested five Amaranth fodder
cultivars and reported that dry matter of these cultivars were between 15 to 32 t.ha'land concluded that the crop
has a good potential in Khozestan farming system. The main goal of this research is to study the effect of organic
and chemical fertilizer managements on yield and yield components of Amaranth.

Material and Methods

This field study was conducted in the summer of 2014 in research station of Agriculture Faculty, Shahid
Chamran University of Ahwaz. The experimental design was split plot based on randomized complete blocks
design with 3 replications. Main plot factors was five fertilizer managements including: 1- only chemical, 2-
organic-A (Compost + Nitroplas + Barvar-2 as seed treatment+ Humicin as foliar application), 3- Organic-B
(Vermicompost + Nitroplas + Barvar-2 as seed treatment + Phosphonitrocaras as foliar application), 4-
integrated fertilize and 5- control (no fertilizer). Sub-plot factors was two Amaranth cultivar named Plansman
and Koniz witch prepared from Zagreb university of Croatia. The seeds, with density of 12 plants in m?, was
planted in 31 May and harvested in early flowering stage (23 August). Destructive sampling of both leaf and
stem dry matter applied every 14 days. Statistical significance of all samples was determined by analysis of
variance (ANOVA) and difference of means were compared by Duncan multiple- ranged test using SAS
statistical software.

Results and Discussion

A: Seedling establishment stage

The highest dry matter at 30 days after planting in both Plansman and Koniz cultivars was belonged to
Organic-B (43.55 g.m?) and organic-A (38.83 g.m?), respectability. Both organic-A and Organic-B fertilizer
managements produced 3 times more total dry matter than control. This situation could be caused by improving
root distribution in response to exudation of some stimulate chemicals produced by organic or biological
fertilizers. In chemical management, LAI increased until 20 days after planting and then stopped for both
cultivars. While, in organic and biological management, LAI continuously increased even after that. One main
reason for this difference could be due to the fact that chemical fertilizer release nutrients all at once, but both
organic and biological fertilizers are among slow-release fertilizers.

B: Crop yield

The highest and lowest plant height was belonged to Organic-B (109.6 cm) and control (65.3 cm),
respectively. Also the highest (21) and lowest (16) leaf per plant belonged to Koniz and Plasman cultivars,

1, 2 and 3- Professor in Agroecology, Msc Student in Agroecology and Associate Professor in Agroecology,
Department of Agronomy, Faculty of Agriculture, Shahid Chamran University of Ahvaz, Iran, respectively.
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respectively. Stem diameter was significantly different between fertilizer treatments. The highest and lowest
stem diameter (1.59 and 1.08) was belonged to Organic-B and control managements, respectively. Superiority of
Organic-B in stem diameter rather than other treatments was mainly due to higher stem dry mater (192.9 g.m?)
in this treatment. Highest fodder yield (192.93 g/m?) belonged to Organic-B treatment but had no significant
difference with integrated method (181.23 g.m). It seems that more stem diameter and height were the main
reason for higher stem weight in Organic-B treatment. Among Amaranth cultivars, highest (175.5 g.m?) and
lowest (136.7 g.m2) stem weight was belonged to Koniz and Plansman cultivars, respectively. In addition, Koniz
cultivar produced more yield than Plansman (321.11 vs. 24541 g.m?). Leaf and stem dry matter are the most
effective indices for determination of fodder yield and our results also showed that Organic-B treatment had a
higher amount of these indices (159.2 and 192.9 g.m?, respectively).

Conclusion

According to the results of this experiment, it has been concluded that Koniz cultivar had significantly higher
fodder yield (321.6 g.m?), stem dry matter (175.5 g.nmr?), leaf dry matter (146.1 g.m?), stem diameter (1.52 cm)
and leaf number (21 leaf per plant) than Plansman cultivar. Therefore, the highest fodder yield (368.14 g.m?)
was belonged to Koniz cultivar in Organic-B fertilizer management. Generealy, our results showed the
suitability of organic fertilizer management for Amaranth production in Khozestan climate, especially for Koniz
cultivar.

Keywords: Biologic yield, Biofertilizers, Compost, Vermicompost
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Table 2- Application rates of agrochemicals per one hafor cultivating horticultural cropsin Kerman province

(05 5h5) o35 0 e W ailgnia
Input (kg) Potato Onion Water melon
&3 ’il’w 209.3£12.80 195.4+26.30 160.5+9.80*
’6;5 203.7£13.05 140.2+31.44 131.6+£24.54
‘“;L’ 120.4+18.15 60.03+31.42 63.16+18.66
u..s;nlc 1.59+0.19 1.20+0.15 0
Herbicide
o> 0.98+0.13 1.30£0.23 1.74£0.16
Insecticide
"‘Sob 1.20+0.16 0 1.61+0.20
Fungicide
&3 ’il’w 209.3£12.80 195.4+26.30 160.5+9.80
5 bl ozl

*: Standard error (SE)
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Table 3- CO, emission (t) as affected by chemical N, P and K fertilizersfor horticultural cropsin different counties of Kerman

province
algaia W (50 ji
&b ps Watermelon Onion Potato
County | awlt o RSN iy o ojers | Keel o ins 095
K P N K P N P N
B""‘“ (;'”'_ 5.599+0.51 16+3.2 123+9.4 4+0.31 13+2.2 119+10 58+8.1 131+17 873+35*
ardsir
BM 0.758+0.01 2.10+0.003  16.74+2.2 0.90+0.004 2.81+0.05 25.4+7.24 | 1.806+0.04 4.16+0.64 27.20+6.3
am
;gf: 192.673+x19  535.33197 424331512 | 50.94+13.1 158.7x15  1437.2+38 | 254.05#51 573.1+87 3827.5+467
) 0.947+0.001 2.6+0.006 20.975+8.21 | 0.360+0.001  1.10+002  10.2+0.08 | 1.625+0.002 3.7x0.55  24.5+7.04
Ravar
o - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000
Rafsanjan
;b’“” 2.558+0.003 7.104+1.0 56.34+17.2 | 0.540+0.0003 1.7+0.0005 15.25+5.2 | 0.885+0.001 2.0+0.005 13.32+2.1
rjan
KOL"’{ 0.663+0.01 1.85+0.11 14.67+0.38 | 1.045+0.003 3.31+0.055 29.5+0.09 | 6.971+0.007 15.749.21 105.0+23.1
erman

(SE) 3 lsslil olizsl : *
*: Standard Error (SE)
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Table 4- CO, emission (kg) as affected by chemical pesticides for horticultural cropsin different counties of Kerman province

algaa 1% 0
O bow yond Water melon Onion Potato
County oS z,B S B g oS e oSz, S B g oS e oSz, S B g oS e
Fungicide Insecticide  Herbicide | Fungicide Insecticide Herbicide Fungicide Insecticide Herbicide
BM (;” 3711+1001 5245+598 0 0.0 3102+654 3538+987 15018+1598 16038+3481 32144+7893*
ardsir
BM 502+59 70934 0 0.0 663+10 756+109 468+59 499.8+99 1002+89
am
;jg:t 127696+8970 180470+4590 0 0.0 3751241987 42774+1200 | 65833+15687 70306+1209 140909+4500
i
R;I/ )ar 627+38 887+29 0 0.0 265+12.1 302.240+8 422+9 450 +14 902+29
o - 0.0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.000
Rafsnjan
;b’w 1695+170 2396191 0 0.0 398+10 454+39 229126 245+11 491491
rjan
ol 44056 621+109 0 0.0 769+39 877+89 1807+85 1929 +789 38661234
Kerman
6;:‘: 134671.9 190329.5 0 0 42710.4 48701.6 83776.7 89469.2 179314.3

(SE) 3 lsslil olizsl *
*: Standard Error (SE)
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Table5- Total CO.emission (t) for horticultural cropsin various counties of Kerman province

Obw e g ] Egoe
Region Water melon Potato Sum
S 153+32 143+12 1125+67* 1421+234
Bardsir
™ 21+4 35+9 86+10.01
Bam
;gf’t 5279+960 1727+512 4931+19 11938+1945
) 2615 326 70+18.12
Ravar
QW)
. 0.00 0.00 0
Rafsanjan
ol 7048 17+0.8 106+10.14
Sirjan
oler 18+1 135421 189+29.23
Kerman
Eoozxe 5567.8 1966.4 6275.8 13810
Sum
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Table 8- Global war ming potential (GWP) (ton CO, equivalence) for horticultural cropsin different counties of Kerman

province
&3 yens algaid 0 joaw Eyoexo
Region Water melon Onion Potato Sum
e 166+18 154+54 1221+120* 1541459
Bardsir
™ 22.471+5 32.99+14 38.0749.1 94+23.2
Bam
J”ch’nft 5712+896 18661298 5354+783 12933+1100
0 28+0.9 132 34+10.0 76:9.1
Ravar
ow;
. 0.00 0.00 0.00
Rafsanjan
ol 76+11 1042 1149
Sirjan
ol 20£9.3 147+12 205487
Kerman
Eomxe 6024.2 2125.0 6814.2 14963.4
Sum

(SE) 5 lsstil olizsl
*: Standard Error (SE)

el oo )3 AN gas a8 0s sdaliie 35 Sl Like)S

Jeily o ()2 3y50 sloodles 1 ISy i (i )



ITA5 5l oF oot & alor o659l (ool g i Vo v

S ol s gl sl 00 o3l Lt Y S 50 Sl igle)S
(LS jo cpySasSTled Joleo o5 YAY) p VL iy dejum
Ol s (1Y JSE) 390 s 3 Slae ialesS il o
2 OS5 YAY 9 ¥Y e 90> i @ 5 dilgain g5l 55 el
e ggdge ool F ot olul g (S eSlie> Jolas 1S
9 ejim 3 (e D90 sloodles | el pa i 38 >
el 5o adlllas 3)90 Bblie )3 392 lgain & a5l o
YY o ¥V FF dga s iy as aladin o Ly ¢ dusjumw kS

(o - JS5) 305 Joki |y Slas koS puslsy J 2o

6.7%0 A
0.9% i =02

EN20
= CH4

923%)

bgiye (i 3)90 OV gz Casl)j 3 0as bl Sl iale)S
092 FYL ddsay cul [0 =) JS8) 290 (059555 (oleend 295 &
Slodles ju3 4 Cumd (g 5> SIS bl Ll o po
mdile 5 (10 FIA) jhud (pliend 355 A3l [V J5i2) (olowd
Slpodles dnly MBS )15 (gam sbras) )3 5 (e V) S
Ol )S Jeiliz oy S g0 s elitul 350 (oliard
(o =) JSa) s Jels 1y Slea
3y90 S game gl S 53 Sl plale)S Jeily ol
il > Yo (ol 1 plUS o wr (pimen 5 ()

BN (91%)
=P (6.9%%)

R K (051%%)

B Herbicide (1.0%)

u Isecticide (0.40%%)
5 Fungicide (0.10%5)

25 andlbae 350 CY guasns (5131 (Slaa (iale S Jamdlly 2 w52 3590 (B) orleonsd (so3les 9 (A) IS (S35 51 G2 openr - USWS
olesS ol
Fig. 1- Share of the GHGs (A) and chemical inputs (B) on the GWP for studied cropsin Kerman province

EPotato

= Onion

3209

EWatermelon

EPotate
= Onion

“'Watermelon

Y gazme oyl 1 @108 g2 (W) pRewd 9 (o2 390 Y guazme 43 (A) (LS 45 CO, Jdlre o) Sl (iale )5 Jnwniliy yljue Y JSS
alesS gl 53 (B)
Fig. 2- GWP (ton CO,equivalence ha) in studied crops (A) and the share (%) of the crops (B) in K erman province

d‘—Mb‘—QJ )'1 oslawl 4o 2 OLA; o‘:_w] C.‘a.u.v 5 sy

Dy e el Jly g algain ( ejiuw celyj ) ol

S 35 4o

)'lj Y J_’b dl}_:.‘o djl:Jl_w FEERN ul—“” 5050 @L.»



Vol il slaosles & pae 31 (0L Gl GialesS Jamiliy 9 slailels slal5 jLaci!

D2 Gl g gyt 5l i <ilhe 4 Slea lle)S Jiily
Ol 3 (aload laodles 3)8" &4 oy (L5 @lis ¢ IS )5k
oy B Ll el algin g 5l (uejoms ey lp leyS
L8 cpl i s 4y Wlgs o 095 a5 20,5 0 IS sl
L oaialo 1y il (55,98 csoaldl Sliis 5 0p0j tale)S 0
Ol dbgiye (gt 9 (1j)gliS 95 o0 dogi Sile drlse e
ol Gymn LS Lialidl 51 oabizl U 5 o0l 1,5 side |y mae
S529lS Cromwdy CS 2 g (S0l slaodled 2,18 daosles

HinlSs L9y cpl asbl ) s 9 )8 jlops

S5l Fowlps

2l) 0ol 2len g Ol llid g Ll s & e ol e
L alaly 10 poguasdn (oliisy g bbb slopw (9 (Jliwej g
2503 sl 48 Wl g 0jls a5 (Haejm S g CuiS
S | g g Al 03 ke (oS il (sl o
aS a8 ceel gaidge ol ol oad Jolds 1) Y guasco oy
2503 5 VL Gl el )3 GBS (sl s jLisl e
b 3l 0395 355 By sodles oy 3 Al pleS Bble
2 Fede d3mlS G50 B)b g il cups 3 SYL e
eiliy g )Ll Glie 5l Lavosleg 1503 4 Cond Gl g)l50
Ao Al Gl @Syl 392 510985 5 6 5VL Sl piale)S

Ol an bope eV game cpl cslj > Sl iule)S Sy

i 8 sy p D90 S gaze G )3 g (alend o3l
9 o 9 slaosled YL Gpae g el 5 aw oy
Sl ol JLissl hops o ieS g (i cui 4 dlgain

2 S dSlien B i dg ) 1y Sl Liule)S Jasly

B9l g (g p e Cubglae bawgd imgh oyl abje
d\.l.._w“ 9oRA— aS el ous u,..oL; OLo)f ).,.mL; S ol sy

D9 o0 (6 Kunlas

&be

Benton, T.G., Vickery, JA., and Wilson, J.D. 2003. Farmland biodiversity: is habitat heterogeneity the key. Trends in
Ecology and Evolution 18(4): 182-188.

Dalal, R.C., Wang, W., Rabertson P., and Parton, W.J. 2003. Nitrous oxide emission from Australian agriculture lands
and mitigation options. areview. Australian Journal of Soil Research 41: 165-195.

Eichner, M.J. 1990. Nitrous oxide emissions from fertilized soils: summary of available data. Journal of Environmental
Quality 19: 272-280.

Esengun, K., Gunduz, O., and Erdal, G. 2007. Input—output energy analysisin dry apricot production of Turkey. Energy
Conversation and Management 48: 592-598

IPCC, 2001. Climate Change 2001: Impacts, Adaptation, and Vulnerability (Eds J.J. McCarthy, O.F. Canziani, N.A.
Leary, D.J. Dokken and K.S. White), 1032 pp. Cambridge University Press, Cambridge, UK.

IPCC. 2007. Summary for Policy Makers. Climate Change 2007: The Physical Science Basis. Contribution of Working
Group | to the Fourth Assessment Report. Cambridge University Press, Cambridge, UK.

Kerman Organization of Agriculture. 2014. http://agrijahad.kr.ir/index.php?ang=en. (Accessed August 2014).

Khojastehpour, M., Nikkhah, A., and Emadi, B. 2014. Comparing energy and greenhouse gas emission of Canola
production between Iran and Turkey. The 8" National Congress on Agricultural Machinary Engineering.
(Biosystem) and Mechanization, Mashhad, Iran. (In Persian)

Khoshnevisan, B., Rafiee, S., Omid, M., Yousefi, M., and Movahedi, M. 2013. Modeling of energy consumption and
GHG (greenhouse gas) emissions in wheat production in Esfahan province of Iran using artificial neural networks.

Energy 52: 333-338.

Lal, R. 2004. Carbon emission from farm operations. Environment International 30(7): 981-990.

Lichtfouse, E. 2009. Climate Change, Intercropping, Pest Control and Beneficial Microorganisms. Volume 2. Springer.
524 pp.

MAJ (Ministry of Agriculture of the IR of Iran). Planning and Economics Department, Statistics Bank of Iranian
Agriculture; http://www.maj.ir; 2012 (Accessed August 2014).

Maraseni, T.N., and Cockfield, G. 2011. Does the adoption of zero tillage reduce greenhouse gas emissions? An



IVAF 3l oF olols A w659l (ol gy &y yils V¥

assessment for the grains industry in Australia. Agricultural Systems 104: 451-458.
Mohammadi, A., and Omid, M. 2010. Economical analysis and relation between energy inputs and yield of greenhouse

cucumber productionin Iran. Applied Energy 87: 191-196.

Moradi, R., and Sami, M. 2014. Assessing biodiversity of agronomical, horticultural and livestock productions in
Kerman province. Agroecology 6(3): 1-11. (In Persian with English summary)

Mousavi-Awval, S., Rafiee, S., Jafari, A., and Mohammadi, A. 2011. Energy flow modeling and sensitivity analysis of
inputs for canola production in Iran. Journal of Cleaner Production 19:1464-70.

Ozkan, B., Akcaoz, H., and Karadeniz, F. 2004. Energy requirement and economic analysis of citrus production in
Turkey. Energy Conversation and Management 45:1821-30.

Pelster, D.E., Larouche, F., Rochette, P., Chantigny, M.H., Allaire, S., and Angers, A. 2011. Nitrogen fertilization but
not soil tillage affects nitrous oxide emissions from a clay soil under a maize-soybean rotation. Soil and Tillage
Research 115-116: 16-26.

Pishgar-Komleh, S.H., Ghahderijani, M., and Sefeedpari, P. 2012a. Energy consumption and CO, emissions analysis of

potato production based on different farm size levelsin Iran. Journal of Cleaner Production 33: 183-191.

Pishgar-Komleh, S.H., and Omid, M., and Heidari, M.D. 2013. On the study of energy use and GHG emissions in
greenhouse cucumber production in Y azd province. Energy 59: 63-71.
Pishgar-Komleh, SH., Keyhani, A., Réfieg, S., and Sefeedpari, P. 2011. Energy use and economic analysis of corn

silage production under three cultivated area levelsin Tehran province of Iran. Energy 36: 3335-3341.

Pishgar-Komleh, S.H., Sefeedpari, P., and Ghahderijani, M. 2012b. Exploring energy consumption and CO, emission of
cotton production in Iran. Journal of Renewable and Sustainable Energy 4(3): 33115-33114.

Robertson, G.P., Paul, E.A., and Harwood, R.R. 2000. Greenhouse gases in intensive agriculture: contributions of
individual gases to the radiative forcing of the atmosphere. Science 289; 1922-1925.

Rosenzweig, C., and Tubiello, F.N. 2007. Adaptation and mitigation strategies in agriculture: an analysis of potential
synergies. Mitigation and Adaptation Strategy for Global Change 12: 855-873.

Salinger, M.J. 2005. Climate variability and change: past, present and future- an overview. Climate Change 70: 9-29.

Snedecor, G.W., and Cochran, W.G. 1976. Statistical Methods, seventh edition. The lowa State University Press, Ames,
lowa, USA.

Snyder, C.S,, Bruulsema, T.W., Jensen, T.L., and Fixen, P.E. 2009. Review of greenhouse gas emissions from crop
production systems and fertilizer management effects. Agriculture, Ecosystems and Environment 133: 247-266.

Soltani, A., Rajabi, M.H., Zeindli, E., and Soltani, E. 2013. Energy inputs and greenhouse gases emissions in wheat
production in Gorgan, Iran. Energy 50: 54-61.

Thelen, K.D., Fronning, B.E., Kravchenko, A., Min, D.H., and Robertson, G.P. 2010. Integrating livestockmanure with
a corn-soybean bioenergy cropping system improves short-term carbon sequestration rates and net global warming
potential. Biomass and Bioenergy 34: 960-966.

Tzilivakis, J., Jaggard, K., Lewis, K.A., May, M., and Warner, D.J. 2005b. Environmental impact and economic
assessment for UK sugar beet production systems. Agriculture, Ecosystem and Environment. 107: 341-358.

Verge, X.P.C., Kimpe, C.D., and Degardins, R.L. 2007. Agricultural production, greenhouse gas emissions and
mitigation potential. Agricultural and Forest Meteorology 142: 255-269.

Yousefi, M., Khoramivafa, M., and Mondani, F. 2014a. Integrated evaluation of energy use, greenhouse gas emissions
and globa warming potential for sugar beet (Beta vulgaris) agroecosystems in Iran. Atmospheric Environment 92:
501-505.

Yousefi, M., Mahdavi Damghani, A., and Khoramivafa, M. 2014b. Energy consumption, greenhouse gas emissions and
assessment of sustainability index in corn agroecosystems of Iran. Science of the Total Environment 493: 330-335



S39LS (bl ooy &y i
SARYF o ATAF sl X oyleds A uls

Jour nal of Agroecology
Vol. 9, No. 3, Fall 2017, p. 689-704 AZAGA

E;j

ho

Greenhouse Gases Emission and Global War ming Potential as Affected by
Chemical Inputsfor Main Cultivated Cropsin Kerman Province: T1-
Horticultural Crops

N. Pourghasemian® and R. Moradi
Submitted: 13-12-2014
Accepted: 30-05-2015

Pourghasemian, N., and Moradi, R. 2017. Greenhouse gases emission and global warming potential as affected by
chemical inputs for main cultivated crops in Kerman province: T1- Horticultural crops. Journa of Agroecology 9(3):

689-704.

I ntroduction

The latest report of the IPCC states that future emissions of greenhouse gases (GHGSs) will continue to
increase and will be the main cause of global climatic changes, as well as Iran. The three greenhouse gases
associated with agriculture are CO,, CH,, and N,O. Chemical inputs consumption in agriculture has increased
annually, while more intensive use of energy led to some important human health and environmental problems
such as greenhouse gas emissions and global warming. Therefore, it is necessary to reduce the application of
chemical inputs in agricultural systems. Agriculture contributes significantly to atmospheric GHG emissions,
with 14% of the global net CO, emissions coming from this sector. Chemical inputs have a major role in this
hazards.

There is even less data on CO,, N,O, and CH,4 gas emission analysis as affected by cultivating various crops
in Kerman province. Therefore, this study was conducted to assess the GHGs emission and Global warming
Potential GWP caused by chemical inputs (various chemical fertilizers and pesticides) for cultivating potato,
onion and watermelon in some regions of Kerman province at 2011-2012 growth season.

Material and M ethods

The study was conducted in Kerman province of Iran. Data of planting area, application rates of the chemical
inputs and other different parameter were collected from potato, onion and watermelon growers by using a face
to face questionnaire in 2014 for different regions of Kerman(Bardsir, Bam, Jiroft, Kerman, Ravar, Rafsanjan
and Sirjan). In addition to the data obtained by surveys, previous studies of related organization (Agricultural
Ministry of Kerman) were aso utilized during the study. Farm random sampling was done within whole
population and the sample size was determined by proper equations.

The amounts of GHG emissions from chemical inputs in the studied crops were calculated by using CO,,
N,O and CH, emissions coefficient of chemical inputs. Then the amount of each GHG changed into CO,using
the specific GWP of each gas, which is the warming influence relative to that of carbon dioxide.

Results and Discussion

The results showed that N and P fertilizers had the highest application share of chemical inputs. Among the
studied crops, the highest amount of chemical fertilizers was used in potato. Potato and watermelon were
obtained the highest doses of herbicide and pesticide application, respectively. The results demonstrated that in
all these three crops, the highest and lowest GHGs emission was related to Jiroft and Rafsanjan, respectively.
The amount of annual GHGs emission was related to the regions planting area. The highest share of emission gas
in al the three crops and all regions was related to CO,. In potato and onion, herbicide was caused higher CO,
emission compared to insecticide and fungicide. Watermelon cultivation contained no herbicide application.

GWP in the studied regions had the same trend with GHGs emission. In all three studied crops, Jiroft and
Sirjan were obtained the highest and lowest values of annual GWP, respectively. In all studied crops, N fertilizer
led to more GHGs emission in comparison to other inputs. Potato had the highest emission of CO,, N,O and CH,
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followed by watermelon, and the lowest amount was gained in onion. Also, annual GWP of potato, watermelon
and onion were 6814.2, 6024.2 and 2125 ton CO, equivalence, respectively. Among all chemical inputs, N
(91%), P (6.9%) and herbicide (1%) were involved the highest share in GWP for studied plants.

Conclusion

The results showed that in al three studied crops, the highest and lowest GHGs emission was related to Jiroft
and Rafsanjan, respectively. Annual GWP in the studied regions had the same trend with GHGs emission. In all
three studied crops, Jiroft and Sirjan were obtained the highest and lowest values of annual GWP, respectively.
In all studied crops, N fertilizer led to more GHGs emission in comparison to other inputs. Potato had the highest
emission of CO,, N,O and CH, followed by watermelon, and the lowest amounts was gained in onion. Among
all chemical inputs, N (91%), P (6.9%) and herbicide (1%) were involved the highest share in GWP for studied
plants.

Keywords: Coefficient emission, Herbicide, Onion, Potato, Urea, Watermelon
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Table 1-The mean of monthly climate parameters in Iranshahr region (2012-2013)

ooell ol

Climate factors

VY
Aug.

IRR R

Sep.

Oct.

oyl
Nov.

53
Dec.

@8
Jan.

ook
Feb.

KWW
Mar.

20958 Cudgd)
Apr. May.

> 8 o

Jun.

Jul.

- ko 4 p) Lod (pSle
(1

Mean temperature
()

(513 8l 4z p3) Los ol
Minimum
temperature (C°)

- lo 4> 3) Loy xSl
(1
Maximum temperature
)

() (oo sy (53l
Humidity (%)
(o) S35k
Precipitation (mm)
S el
Sun radiation (hr)

36.8

28.4

434

15

0.0

266.2

33.6

24.5

40.5

14

0.0

301.1

28.5

19.0

21

0.0

304.2

22.1

13.1

29.3

28

0.0

258.1

16.9

9.0

23.6

31

15.6

271.2

15.0

7.8

21.2

54

57.9

275.8

17.5

10.0

23.4

35

0.0

2583

22.1

14.2

28.6

24

4.0

275.2

28.2 344

19.2 24.6

34.9 41.0

33 17

9.0 0.0

2529 2737

37.9

28.7

44.6

20

2.6

246.9

379

30.0

444

16

0.0

259.7




YR8 5l oot A ey 5 )9biS uibid oy g pis V0 A

halejl oo SE (aliond 5 (S50 Oluogas - Jgoa
Table 2- Chemical and physical characteristics of experiment soil
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* and o: are corn (C) and soybean (S), respectively.
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Fig. 1- Designed method of different culture ratios
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Table 3- Analysis of variance (mean of squares) of factors of biological yield, seed yield and harvest index
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* and **: significant at 5 and 1% levels of probability, respectively; ns: not significant.
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Table 4- Mean comparison of different culture ratios on biological yield, seed yield and harvest index
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*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 5- Analysis of variance (mean of squares) of RYT based on biological and seed yield

T ko R 5909w 5,5es RYT 415 3 Sdes RYT
S.0.V df Biological yield RYT Seed yield RYT
1<
W 2 0.045s 0.0327s
Replication
)\‘“‘J £y P
5 677.09 479.12
Treatment
& ] olinds
el ol 10 56.43 67.02
Error
(1) s
- 16.09 12.77
CV (%)
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* and ** significant at 5 and 1% levels of probability, respectively; ns not significant.
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Table 6- Estimation of RYT for intercropping systems

SU59lam 3,Mos RYT 415 5,SMos RYT
Biological yield RYT Seed yield RYT
slow o 3 Sdos o 3,Sdos o 3,Sdos \ .
Treatment Y Low Y 19 s 3
4 - RYT 4 Relative yield of ~ RYT
Relative yield Relative yield Relative yield soybean
of corn of soybean of corn
YO + &) Aoy VO
b 20> 0.77 0.25 1.02 % 0.88 0.27 L15°
75% corn + 25%
soybean
2l bl cuis’ B+ Aoy b
Replacement by 22> 0.56 0.40 1.06" 0.72 0.35 1.07°¢
Intercropping 50% corn + 50%
soybean
VO + &)d daoyd Y
b 20> 0.35 0.66 1.01° 0.40 0.70 1;310
25% corn + 75%
soybean
B+ yd Aoy Ve
b 20> 0.63 0.25 0.88°¢ 0.83 0.31 1.14°
100% corn + 50%
soybean
L ) ) Voo 4+ O)d loyd B
s8] bgbe cuis b s
Additive 29 2 0.55 0.65 1.20° 0.68 0.61 1.29°
intercropping 50% corn + 100%
soybean
Voo + &0 Moy Voo
b 20> 0.62 0.55 1.17° 0.76 0.47 1.23°
100% corn + 100%
soybean
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*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 7- Mean comparison of culture different ratios on weed biomass

(LS )3 0,55kS) 5 e 8395 Canm

o ;
Treatment Weed biomass
(kg.ha!)
. = 312.11°¢
LAl cus Corn
Monoculture bgw 306.44 @
Soybean '
Lgw 2o pd YO + &)d Ao yd VO
316.45¢
Sils byl s 75L% corn: 25% soyb:an
Replacement intercroppin, 90 20287 F 053 o) B0 331.52°
P PPIng 50% corn + 50% soybean
Lgw dopd YO + &)d Aoy YO
355.09
25% corn + 75% soybean
g duoyd B+ Cyd dopd Vo v 212.84 ¢
100% corn + 50% soybean '
sl 38l balowe cuss’ bgw duoyd Vo v + &)d doyd O+ 270.16 ¢
Additive intercropping 50% corn + 100% soybean '
Lgw dopd Ver + &y oy Ve 164.71 £

100% corn + 100% soybean

ol 2oyd gy Jlosn] o )3 (o] 3 dxe Coglis dgrg pis odimd LS gt ya D dlie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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(8 35 4ol
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Table 9. Mean comparison of different culture ratios on corn and soybean LAI

Corn LAI (%) Soybean LAI (%)

M . - . - - . -
P O Jigb ) O (8 il 0, ) LS
Treatment Bl X PN Xy

o A
Stem Flowering Milking Stem Flowering w

elongation seed growth Capsuling

Oyd
oA s Corn
Monoculture bgw
Soybean

4.18 % 4.79° 4.00° - - -

- - - 4.26° 4.90° 4.00°

+ Gy Aoy YO
bgw Juo)3 YO 4200 4.98b 4.00° 3.70 ¢ 3.86°¢ 3.450
75% corn +
25% soybean
P S A L TS
Replacement bge Loyd 0+
intercropping 50% corn +
50% soybean

+Oyd doya Y

4430 5.21° 425° 4.00° 432° 3912

Lgw Lo > VO
25% corn +
75% soybean

5942 7.452 6.002 4252 4.75 @ 4.00a

+ Oy dopd Ve
bges 2u0)3 8¢
100% corn +
50% soybean

+ Gy Aoy O

6.42° 7.89¢° 6.21° 3.11¢4 3.57¢ 3.09¢

bgw duoyd Voo
ialidl bolses cuis 50% corn + 6.01° 7.96 2 6.58 2 300 d 397¢ 330"
Additive 100%
intercropping soybean
C;):) Lo yd Yoo
Aoy Voot

bgw 6.312 7.892 6.402 3.184 3.81¢ 3.220
100% corn +
100%
soybean

ol 2oyd gy Jlosn] o )3 (ol 3 dxe Coglis dgrg pis odimd LS gt ya D dlie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 10- Mean comparison of different culture ratios on PAR absorbed based on corn growth stages
() o o> (PAR) (5 inagts JUnb e

s PAR absorbed (%)
e ABlw yawi b gb X Q& o (6
Stem elongation Flowering Milking seed
<y «
52.28 ¢ 55.394 55.09 ¢
oAl cuss Corn
Monoculture Lges 45.8] ¢ 51.024 49.13 ¢
Soybean ' ' '
Lgw dopd YO+ &)d Ao yd VO
56.60 © 63.78 ¢ 61.44 be
oSl byl cais 75L% corn: 25% soyb:an
. . "9.4.\.0).3 '+C:).).Lp).) . b b b
Replacement intercropping 50% corn + 50% soybean 62.09 67.65 66.08
bow dopd YO+ &)d Ao yd YO
5543 ¢ 60.00 © 58.62°¢
25% corn + 75% soybean
bgw doyd B+ Cpd dopd Voo
66.312 74.16* 68.44°
100% corn + 50% soybean
sal38] baloee i’ bgw doyd Voo + &)d duoyd O+
63.28 73.46% 69.56 "
Additive intercropping 50% corn + 100% soybean
by 402 11k E3 o2 Ve 6954 77.68+ 74,100

100% corn + 100% soybean
ol 20> gy sl a3 ()lo] Iy ixo oglis dgmg pie odimd (Ui ygtw yb > aliie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Introduction

Intercropping is a multiple cropping agricultural practice involves growing two or more crops in close
proximity. Intercropping of compatible plants also encourages biodiversity, by providing a habitat for a variety
of insects and soil organisms that would not be present in a monocrop environment. This in turn can help limit
outbreaks of crop pests by increasing predator biodiversity. Additionally, reducing the homogeneity of crops
increases the barriers against biological dispersal of pests through the crops. Cereal-legume intercropping plays
an important role in subsistence food production in developing countries, especially in the situations of limited
resources. Nitrogen fixing legumes can be included to a greater extent in arable cropping systems via intercrops.
Legumes contribute to maintaining the soil fertility via nitrogen fixation, which is increased in intercrops due to
the more competitive character of the cereal for soil inorganic N. Ariel ef al., (2013) showed that,Legume-Cereal
Intercropping of corn and soybean may be advantageous compared to monocultures. Corn and soybean
intercropping produce high yields of green matter and seed concentrates especially when the corn-soybean ratio
is 1:2.

Due to the importance of cereal-legume intercropping in the sustainability of agricultural systems, the
objective of this study was to determine the effects of cereal-legume intercropping on the total biomass and grain
yield and to find the best pattern of additive and replacement intercropping systems in Iranshahr Region.

Material and Methods

In order to study the agronomical and ecological parameters of additive and replacement intercropping
systems of corn and soybean, a field experiment was conducted in 2012-13 in the south of Iranshahr city on a
randomized complete block design with three replications. Treatments consisted of 8 different intercropping
ratios: corn monoculture (Ci00So) and soybean monoculture (CoS100) as sole cropping; 75% corn + 25% soybean
(C75S25), 50% corn + 50% soybean (CsoSs0), 25% corn + 75% soybean (C»sS7s) as replacement intercropping;
and 100% corn + 50% soybean (CigoSs0), 50% corn + 100% soybean (CsoSi00), and 100% corn + 100% soybean
(Ci00S100) as additive intercropping. Seed yield, biological yield, harvest index (HI), relative yield total (RYT),
leaf area index (LAI), Photosynthetic active radiation (PAR) were measured for both species in this experiment.
All data were statistically analyzed using analysis of variance (ANOVA) using MSTATC statistical software.
The Duncan’s multiple ranged test used to compare means at 5% probability level.

Results and Discussion

The results showed that the highest seed and biological yield of corn and soybean were obtained from sole
cropping of both species. The RYT of seed and biological yield for most intercropping ratios were greater than
one which indicates the advantageous of intercropping over sole cropping. This was observable that among
intercropping treatments, additive intercropping was better than replacement intercropping for mentioned
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indices. Comparing the performance of sole cropping and intercropping treatments, the results indicated that
weed suppressing effects was more effective in additive intercropping treatments. The highest PAR interception
also obtained in additive intercropping treatments. The highest amount of harvest index and leaf area index was
obtained from intercropping and sole cropping, for corn and soybean respectively. Generally in this research,
Intercropping treatments had a better performance than sole cropping, because of more efficient use of sources
(such as light and nutrients) and also preventing weed’s growth.

Conclusion

According to the results of the present research, intercropping systems were more efficient than sole croping
in RYT (seed and biological yield), LAI, PAR, harvest index (only for corn) and weed suppressing indices.
Among intercropping treatments, additive intercropping was better than replacement intercropping for
mentioned indices. Generally, the results of this experiment showed that in order to obtain optimum yield of two
species and effective management of weeds, this is better to use additive intercropping system rather than other
cropping systems in this region, especially for smallholder farmers use less machinery in their farms.

Keywords: Multiple cropping, Cereal, Legume, Relative yield total (RYT)
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Table 1- Physicochemical characteristics of soil
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Depth (cm) PH EC (dS.m™) 0.C (%) N (%) (mgke")

0-30 7.5 5.60 0.56 0.07 6.2 332 7.9 10

30-60 7.2 0.54 0.57 0.08 59 301 7.01 7.6
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Table2 —Analysis of variance (mean of squares) for measured traits of wheat

Ol i 2slio &3l sy &1 (459 pu &> gy &> phnd &1 iy
S.0.vV df Seed Seed protein Seed Seed
nitrogen phosphorus potassium
kY 3 0.015 0.43 0.001 0.005
Replication
(@) yslyijl 1 3.53" 122.08 ™ 0.012 ™ 0.003 "
Azotobacter
(M) 13950 1 0.42™ 15.1™ 0.020 ** 0.004 1s
mycorrhiza
(V) o3, 2 0.51™ 18.15* 0.025 0.09 ™"
cultivar
32)9Swe X ,i5bgij/ 1 0.007 ns 0.331s 0.00001 "s 0.0171s
axXm
b < 28yl 2 0.07™ 2.24™ 0.00007 " 0.001 1s
axv
08 5% 15255500 2 0.007 ns 0.20"s 0.002 1s 0.0007 ™
mxv
w8 %152 68uax 153 2 0.021s 0.951s 0.0007 1 0.00056 ™
axMxV
s 33 0.014 0.45 0.0005 0.0095
Error
(2 3) Slyasis oy - 6.61 6.45 6.58 17.65
CV (%)

OB g 5 00 K g gy Jlain] pdaw )3 5 pae i i 4 NS g e
*, ** and ns; Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively.
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Table3- Mean comparisons of main effects of characteristics of wheat

&3 y59 pus & g &y yhuud &> oy
sl (wey9) (w2 y9) (w2 y9) (s y2)
Treatment Seed nitrogen Seed protein Seed phosphorus Seed potassium
*) (*) (*) (*)
A 2.07 ¢ 12.092 0.362 0.56 2
Az 1.53° 8.90° 0.33° 0.54*
M, 1.89 2 11.06 2 0.36° 0.56 2
M 1.71° 9.94° 0.32° 0.56*
Vi 1.61°¢ 9.35¢ 0.30°¢ 0.63 ¢
V2 1.83° 10.70 ® 0.35" 0.53°
V3 1.96 ® 11.452 0.382 0.49 @

Lol L (gyb gime BB doyd iy Jloin] gdaw (0 S piiio By ()b slo (1 Sileo gty y0
ALl il pie 5 el 55 1A, A
By b il pie 5 sl s 4+ Mo, My
w5 9 CudingS (g )lbyw o8y 5 4 V3 Vo Vi
*Means in a column followed by the same letter are not significantly different at P<0.05.
A and A,, with and without azotobacter, respectively.

M, and M, with and without Glomus sp. respectively.
Vi, Vs and V3, Sardari cultivar, Koohdasht cultivar and Karim cultivar, respectively.
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Table£- Mean comparison of interaction effect of wheat characteristics

&> 5958 &> g &l Joud &> iy
o (w2 y9) (s y9) (s y9) (s y9)
Treatment  Seed nitrogen Seed protein  Seed phosphorus  Seed potassium
(%) (%) (%) (%)
AM; 2.15% 2.572 0.382 0.652
AiM, 1.99 11.61° 0.34¢ 0.572
AoM; 1.63°¢ 9.55¢ 0.35° 0.572
ArMy 1.424 8.26°¢ 0.30°¢ 0.512
AV, 1.80°¢ 10.53 ¢ 0.32°¢ 0.652
AV, 2.12° 12.37° 0.36° 0.52 be
A1V3 2.29% 13.37¢ 0.39° 0.50°¢
ALV, 1.41°¢ 8.16¢ 0.284 0.62 2
A2V, 1.554 9.03¢ 0.34 be 0.53 be
AsV3 1.634 9.52¢ 0.36° 0.48°¢
MV, 1.694 9.85¢ 0.32° 0.642
MV, 1.92° 11.19° 0.37° 0.54 2
M,V; 2.082 12.142 0.40° 0.49°
MV, 1.53¢ 8.84°¢ 0.28°¢ 0.63%
M)V, 1.75¢ 10.21 < 0.34¢ 0.51°
M,V; 1.84 b 10.75 b 0.35"% 0.48°
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*Means in a column followed by the same letter are not significantly different at P<0.05.
il il pas 5 il oo i Ag A
Bep55a0 b gl pae 5 5ils e M, My

S 9 CbS (gl o) i ia V3 s Vo Vi

A and A,, with and without azotobacter, respectively.

M, and M, with and without Glomus sp. respectively.
Vi, Vz and V3, Sardari cultivar, Koohdasht cultivar and Karim cultivar, respectively.
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Table 5- Micorrhizal dependent percentage micorrhizal growth response percentage of wheat

s (2023) (otleys80 sudy Gely  (30)3) (5o (Shntly  (aliaysSe aild 3Sos (al i sSe el 413 3 Sl

i Mycorrhizal growth Mycorrhizal Mycorrhiza seed Non-Mycorrhiza seed
Treatment . .
response (%) Dependence (%) yield (%) yield (%)

Vi 8.80 8.07 1551.37 1426.12

A\ 3.37 3.26 2568.37 2484.62

V3 21.24 17.52 3112.37 2567.00

A 17.94 15.21 2488.08 2109.58

A 5.63 5.33 2333 2208.91
AV, 17.33 14.77 1580.25 1346.75
A1V2 14.88 12.95 2627.50 2287.00
AV3 21.60 17.83 3256.50 2695.00
AV, 1.12 1.11 1522.50 1505.50
AV, 6.4 6.8 2509.25 2682.25
Ay V3 20.88 17.24 2968.25 2439.00

Lol L (gyb gime BB doyd iy Jloin] gdaw (0 S piiio By ()b slo (1 Silo gty yd
*Means in a column followed by the same letter are not significantly different at P<0.05.
il il pas 5 il oo i Ag A
5o b gl e 3 gl s M2, My
S 9 CbnS (gl o) 4 V3 s Vo Vi
A and A,, with and without azotobacter, respectively.

M, and M, with and without Glomus sp. respectively.

V1, V2 and V3, Sardari cultivar, Koohdasht cultivar and Karim cultivar, respectively.
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Introduction

Wheat (Triticum aestivum L.) is the most important agricultural product which provides the biggest fraction
of food to meet human needs. Human aims to increase agricultural productions via increasing of the yield per
area and application different agronomic practices like fertilizers. As a result of these activities, some issues like
environmental pollution and particularly pollution of water and soil resources with some pollutants which can
enter in the human food chain and threaten their health became a global concern.. Sustainable agriculture is a
system that is able to improve the environmental situation with optimum use of available resources and has a
great role in supplying human food demands and promoting life quality of human societies. One of the most
important principles of sustainable agriculture is the application of bio- fertilizers in agroecosystems to decrease
the amount of chemical compounds. Mycorrhizal symbiosis is one of the ecological practices represents the
ancient history of the symbiotic relation of the Mycorrhiza fungus with plants in most of the ecosystems. Most of
the plants (about 95 percent of vascular plant species) at least can have a symbiotic relation with one of the
mycorrhizal species. Reviewing the influence of glumous spp. fungus on the growth of Wheat shows the role of
fungus in increasing the contents of phosphorus, nitrogen, potassium and calcium in plant seeds and shoot. Also
Azotobacter as a bacterial biofertilizer leads to more absorption and increasing the concentration of some
necessary elements such as nitrogen, phosphorus, potassium, zinc, mg, Fe, and the protein content of crops.

Material and Methods

The experiment was conducted in 2013-2014 agronomical year with a factorial arrangement based on
randomized complete block design with four replications. In this experiment the effects of two biological
fertilizers (1. Mycorrhiza in two levels of M1= inoculation and M2=no inoculation, 2. Azotobacter in tow levels
of Ai= inoculation and A>= no inoculation)were studied on three different Cultivars of Rain-fed wheat (Vi:
Sardari, V,: Kouhdasht, V3: Karim). In order to determine the N content of the seeds, the Kjeldahl methodology
was used, and by multiplication of the N content of each sample in 5.83, the protein content of each sample was
measured. Also P and K content of seeds were measured with spectrophotometry and flame spread (with AOAC
standards) respectively.

Results and Discussion

As a result, Azotobacter and Mycorrhiza had a significant effect on P content of three studied varieties of
wheat in this research. The highest seed P content was measured in Azotobacter inoculated treatments (36%) that
showed a 9% superiority in compare to control. Also the treatment of seed with mycorrhiza caused a
36%increasement in P content which showes 12% superiority in compare to control.In three different varieties
studied in this research, the highest seed P content was related to Karim variety. The effect of Variety on seed K
content was significant and the highest amount was related to Sardari variety (63%). The effects of Azotobacter,
Mycorrhiza and Variety on seed N content was significant, and the highest amount of seed N was related to ayv3
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(Azotobacter inoculation on Karim variety) treatment that showed 38.65% superiority in compare to the control.
Also, Azotobacter*mycorrhiza*variety and Azotobacter*variety interactions on seed protein content was
significant and the highest amount of seed protein percentage was related to aivs treatment (4zofobacter*Kraim
variety) that showed 40.44% superiority in compare to control.

Conclusion
Positive impacts of biofertilizers was observed in most of the studied traits of wheat in this study. The biggest
amount of association of Azotobacter and and symbiosis of mycorrhiza with wheat was related to Karim variety.

Also application of biofertilizers increased the accumulation of organic matter in soil, increasing root
development and more availability of nutrients.

Keywords: Biological fertilizers, Mycorrhizal dependency, Seed protein
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Table 1- Soil characteristics in experimental location (depth 0-30 cm)
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Table 2- Chemical characteristics of manure (Cow manure)
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Table 3- Analysis of variance (mean of squares) for measured traits of potato under different fertilizer treatments
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s, * and **: represent non-significant, significant at 5% level and significant at 1% level, respectively.
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Table 4- The mean comparison of potato characteristics at different fertilizer treatments
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LSD: The least significant difference at p<0.05.
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*The means with different letters in each column indicate the significant difference based on Duncan test (p<0.05).
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Fig. 1- Effect of different fertilizer treatments on tuber diameter of potato
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 3- Effect of different fertilizer treatments on shoot biomass per unit area of potato
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 4- Effect of different fertilizer treatments on tuber yield of potato
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 5- Effect of different fertilizer treatments on dry matter percentage of potato
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Introduction

Potato (Solanum tuberosum L.) is one of the staple foods for human, with a very high yield. In Iran, the ever-
increasing average consumption of potato is over 35 kg while increasing population and high cost of other food
sources inevitably leads to need for higher crop production. Generally, humic acid products are available as
inexpensive salt solutions such as potassium humate. Humic acid is used to decrease the negative impacts of
chemical fertilizers and some other chemicals present in the soil. Impact of humic acid on plant growth has long
been established. Ghosh et al. (2004) discussed humic substances as the natural technological products with their
miraculous effects on crops and concluded that a scientific and practical program is needed to use this
technology in the world, particularly in the developing countries. Therefore, the aim of this study was to study
the effects of different fertilizer treatments on yield components, tuber yield and nitrate concentration of potato
tuber to identify the best fertilizer treatment for potato production.

Material and Methods

In order to evaluate the effect of organic and chemical fertilizers on yield and some qualitative characteristics
of potato, an experiment was conducted based on randomized complete block design (RCBD) with three
replications during 2013 in Ardebil region, Iran. This experiment was conducted based on randomized complete
block design with eight treatments and three replications. The fertilizer treatments were including control
(without fertilizer), farm manure +50% urea, Pars Humic +50% urea, Bird Hume organic fertilizer, 100%
chemical fertilizer (urea), Pars Humic Plus organic fertilizer, Bird Hume + 50% urea and farm manure.Pars
Humic Plus organic fertilizer was applied at the rate of 4 kg.ha'! as mixed with water during 6-8 leaf stage,
flowering stage, and tubers expansion stage. Pars Humic Plus organic and biological fertilizer contained 60%
humic acid, 15% fulvic acid and NPK of 10:0:10 and all of micronutrients. Bird Hume fertilizer contained 38%
humic and fulvic acids, 60% poultry manure and 2% micronutrients and based on its contents it was applied in
the basis of 300 kg.ha! to soil during plantation. Manure was added and mixed with soil in the basis of 30 ton/ha
before planting. 300 kg.ha'! urea fertilizer was applied to the soil during 6-8 leaf stage, flowering stage, and
tuber expansion stage. Final harvest was done during 50% drying of the above ground organs and after removing
the above ground parts of the plant (10 days before harvesting). The data subjected to analysis of variance after
testing for normality and homogeneity of variance, using MSTATC and SAS. The means were compared using
Duncan's multiple range test at p<0.05.

Results and Discussion

Results indicated that the effect of fertilizer treatment was significant on plant height, lateral stem number,
yield components, tuber yield and nitrate concentration of potato. All the fertilizer treatments except the Bird
Hume +50% urea increased the tuber diameter in comparison with control treatment. The tuber number per plant
in farm manure +50% urea treatment was the highest and had significant difference with control, Bird Hume and
Pars Humic Plus treatments. The highest tuber yield was obtained in farm manure +50% urea treatment that was
not significantly different from 100% urea treatment. The Pars Humic Plus and Bird Hume treatments had the
lowest nitrate concentration in tuber and 100% urea treatment had the highest nitrate concentration.

' 1, 2 and 3- Associate Professor, Professor and Graduated Student, Department of Plant Ecophysiology, Faculty of

Agriculture, University of Tabriz, Iran, respectively.
(*- Corresponding author Email: r amini@tabrizu.ac.ir)
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Conclusion

In general it can be concluded that the integrated application of farm manure +50% urea not only resulted in
yield as high as 100% urea treatment, but also reduced nitrate concentration significantly.

Keywords: Bird Hume, Farm Manure, Nitrate Concentration, Pars Humic Plus, Urea
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Introduction

Shallot (Allium altisimum Regel) is a perennial plant from A/liaceae family with underground bulbs, which is
considered as a by-product of the rangelands. This plant grows in natural highland habitat with cold and semi-
cold climate including Khorasan and Lorestan provinces. Shallot has been used as a medicinal plant in Iranian
traditional medicine. This plant is also used as aromatic and flavor. Present experiment was conducted to study
domestication methods and effect of initial weight of shallot bulb and manure on yield and yield components of
shallot under field conditions. It was expected that the results of present research could be an effective step in the
domestication of shallot and reduce its harvesting from natural areas and habitats.

Material and Methods

This experiment was conducted on research farm of faculty of agriculture in Higher Education Complex of
Shirvan, during crop season of 2013-2014. First, shallot bulbs were collected from Mashhad Taraghi village
located at 30 km in South of Shirvan. After, farm preparation operations, bulbs were planted with density of 30
bulbs per square meter on Aug 21th in 2013. This experiment was conducted as factorial randomized complete
block design. There were two factors including initial weight of bulb seed at four levels (15-25, 25-35, 35-45,
45-55 g.bulb!) and cow manure at three levels (0 , 40 and 60 t.ha!) with three replications. After collecting
considered data, analysis was performed by MINITAB software and mean comparison was calculated by
MSTAT-C software. EXCEL and WORD programs used to draw diagrams and tables.

Results and Discussion:

Results showed that different levels of initial weight of mother bulb and manure have significant effect
(P<0.05) on plant height, inflorescence height, leaf fresh weight, leaf dry weight, whole plant fresh weight, bulb
volume, germination percentage, leaf area and leaf number. In addition, it was indicated that increasing manure
and mother bulb weight increased mentioned characteristics.

Different levels of manure and planted bulb weight had significant effect (P<0.05) on mother and sister bulb
weight and diameter and bulb and seed yield, so that the most sister bulb weight of single plant was related to
planted bulbs between the range of 45-55 g and manure application by 60 t/ha for 12.81 and 8.51 g, respectively.
The highest value of dry bulb weight was for planted bulbs between 45-55 g and manure application by 40 t.ha’!
for 386.2 and 88.94 g.m? and the lowest value of dry bulb weight was for planted bulbs between 15-25 g and
control (no manure application).

It seems that bulb plantation with higher weight results in higher value in leaf area extension, production of
photosynthetic materials and carbohydrates for supplying in storage parts of shallot. Several researches have
confirmed the accuracy of this content. For instance, increasing the planted bulb weight causes higher leaf area
extension and photosynthesis rate in red onion. Rezvan Bidokhti (2011) reported that plantation of bulbs with
higher weight increased yield components of seed and dry yield of shallot bulb. Interaction effect of manure and
bulb weight on production percentage of sister onion was significant at 5% level, so that the most reproduction is
related to the planted bulbs between the weight range of 15-25 g and manure application by 60 ton/ha for %133
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and the least reproduction is related to planted bulbs between the weight range of 45-55 g and control %33
Conclusion

The results of this experiment showed that with increasing weight of sowing bulbs up to 45 g.bulb! and
applying manure up to 40 t.ha'!, dry matter was increased. It seems planting bulbs with high weight, produced
more leaves so LAI was higher which caused the ability to absorb more radiation by the plant canopy.

Keywords: Medicinal Plant, North Khorasan, Organic Fertilizer
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Fig. 1- Average monthly minimum (°C) (bright circles) and maximum temperature (°C) (dark circles), precipitation (bright
columns) and solar radiation (MJ per square meter per day) (dashed lines) in Gorgan and Aliabad Katul based on a long-
term period
Arrows indicate the soybean growing season in these areas.
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Fig. 3- Distribution of yield values versus Phosphorus fertilizer rate (kg.ha™) with fitting function Boundary-line (The black
line on graph of the function fitted maximum yields)
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Fig. 4- Distribution of yield values versus Number of irrigations with fitting function Boundary-line (The black line on graph
of the function fitted maximum yields)
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Fig. 6- Distribution of yield values versus Seed rate (kg.ha') with fitting function Boundary-line (The black line on graph of
the function fitted maximum yields)
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Fig. 8- Distribution of yield values versus harvest date (days from 19" March) with fitting function Boundary-line (The black
line on graph of the function fitted maximum yields).
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Introduction

Increasing the production of crops has been a necessity to reach food security for growing population. Since
"expanding acreage" is almost impossible, "increasing the yield per unit of area", is the only possible option.
Closing the gap between actual yield and potential yield (yield gap) is one of the important methods to increase
yield per unit of area. It is necessary to increase yield to primarily identify the factors that contributing in the
yield gap in each area. Recognizing potentials as well as the impact of each limiting factor on yield individually,
plays an important role in determining the alternative management strategies to achieve maximum performance.
Therefore, the present study was conducted in Gorgan and Aliabad Katul county for simultaneous recognition of
best management practices, percentage of the affected fields, estimation of soybean yield potential and gaps
using boundary line analysis.

Material and Methods

To quantify the production and estimation of soybean yield gap in Gorgan and Aliabad Katul, Farm
management information of 224 soybean farms in the years 2010, 2011, 2013 and 2014 were collected. This
information was collected through continuous farm monitoring during the growing season as along with face to
face interviews with the farmers. Farms were selected by consulting with agricultural service centers expert in
Gorgan and Aliabad districts. Based on the available information at the service centers, only farms , which is
different in terms of acreage, cultural practices and harvesting operations were selected. In this study, by plotting
the distribution of the yield obtained in each field as the dependent variable against the independent variables
(crop management activities), using SAS software and an appropriate function was fitted on the upper edge of
the data distribution.

Results and Discussion

The results showed that the average yield on the farms surveyed was 3507 Kg.ha'! and by improving crop
management, this productivity can increase to as high as 5355 Kg.ha'!. Most evaluated soybean yield responses
in terms of the value of the nitrogen fertilizer showed that the data points follow a two-segmented function in a
way that by increasing the amount of nitrogen fertilizer to 48 Kg.ha!, the yield increased and then, the addition
of the amount of nitrogen fertilizer had no effect on grain yield. Most evaluated soybean yield responses in terms
of the amount of phosphorous fertilizer showed that the data points follow a two-segmented function in a way
that by increasing the amount of phosphorous fertilizer to 43 kg per hectare, the yield increased and then, the
addition of the amount of fertilizer had no effect on grain yield. Most evaluated soybean yield responses in terms
of the irrigation frequency showed that the data points follow a two-segmented function in a way that by
increasing irrigation frequencies up to four times, the yield increased and then, by increasing the number of
irrigations no effect on grain yield has been observed. Data distribution of grain yield against the amount of seed
used showed that the boundary line follows dent-like function. Accordingly, to reach a yield potential of 5780
Kg.ha'l, 53 to 67 kg of seeds per hectare is needed. The distribution of yield data against the distance between
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the rows showed that the boundary line follows a quadratic function. Hence, to reach a yield potential of 4048
Kgha', a 40 cm rows distance must be considered . Data distribution of grain yield against the inter-crop
distance showed that the boundary line follows a dent-like function and inter-crop distance must be kept at a
range of 5-7cm to reach a 5102 Kg.ha'! grain yield.

Conclusion

In this study by examining several important management factors in growing soybean, optimal requirements
of each factor to achieve the highest yield was determined by boundary analysis. In addition, the percentage of
farms that had poor management as well as soybean yield potential and gaps in Gorgan and Aliabad. Yield
responses to management practices were evaluated and studied by means of borderline analysis. Best
management practices could be devised using study findings to realize the highest yield potential.

Keywords: Irrigated, Nitrogen fertilizer, Phosphorous fertilizer, Seeding rate, Sowing date
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Fig. 3- Hierarchy structure of affecting factors on triticale cropping in agriculture lands of Gorgan township
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Table 2- Agro-ecological requirements of triticale

gy (S1) s ot (S2) s (S3) s doys (NS)
Variable High suitable (S1) Suitable (S2) Less suitable (S3) Non Suitable
(NS)
(soskse) f?’u.u:’)b. 300= 250 - 300 200 - 250 <200
Annual precipitation (mm)
Decke) ol L >118 110- 118 80- 110 40-80
Spring precipitation (mm)
Lahe) 232k oot >100 80~ 100 60-80 <60
Autumn precipitation (mm)
({*’AJ«’) Ay 0 )93 u“)L . >250 200 - 250 100 - 200 <100
Growing season precipitation
(51,5 olw) a6Vl i (glod
Annual maximum temperature 20-25 25-30 30-35 >35
°C)
(01,3 o) 3y 099 ety glo
Maximum temperature in 15-20 20-25 20-32 >32
growing season (°C)
(S 5l) VL bugio o3 16 - 20 20 - 24 24-30 >30
Annual average temperature 12-16 8-12 <8
°C)
(31,5 (o) 43 093 Lawgie (slod 7-10
Average temperature in 10-15 15— 20 4-7 <4
growing season (°C)
(315 k) VL 4208 (sloo
Annual minimum temperature 9-14 6-9 4-6 <4
°C)
(513 (o) by 095 dinaS (slod
Minimum temperature in 7-10 4-7 2-4 <2
growing season (°C)
(5e) b2 o 51 €5 <1500 1500 - 2500 2500 - 3000 >3000
Elevation (m)
(h23) e 0-4 48 8-12 >12
Slope (%)
[ 8 g — g —C ETRY .. . . \4.»3*«_: \4.&*«7:.
—ed S Frogr Tt o s s wAJed = 2o J A
Aspect slope Plateau, south and Southwest and West and
East and northeast
southeast northwest north
o PP = )~ s pd T S . ) 09 b gy~ (st pg)
Sk il ) b oo ped T o) s laoMS Lo
Soil texture e %) e -

EHRWH
pH
(5o 2 o jod) S pSdl culin
EC (dS.m™)
S prlols
Soil fertility
(3253) S Jloslo
Organic matter (%)

Loam, clay loam, clay,
silty clay loam

6-17.5

0-4

o b
High suitable

2=

Sandy loam, sandy

clay loam

75-8
55-6

4-8

Lo
Suitable

1-2

Silty loam, sandy clay,

silty clay, sandy
8—-8.5
5.5-5

8-16

P

Less suitable

0.5-1

Other classes

>8.5
<5

>16

o ks
Very low
<0.5
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Table 3- The result of AHP and weights ratio of affected factors on spatial feasibility of triticale cropping in agriculture lands

of Gorgan township
. 5 . o “ . - 5 . - 5
oo 532} iy AP FS 0j9 Rm:k Yoo 5 532} @) Vol pj [u31] @)
Criteria Weight Rank Sub criteria 1 Weight Sub criteria 2 Weight  Rank Sub criteria 3 Weight Rank
SV it 0344 2
Annual precipitation
ket 0.230 3
S Spring precipitation
ol sk
precipitation 0.821 1 RTOV 0.080 4
Autumn precipitatio
A5) 0)93 b
Growing season 0.446 1
precipitation
Yl dipdi slod
Annual
maximum 0.197 2
temperature
ot slod 0301 5 09 Aiziby (slo>
Maximum .
temperature -
Maximum 0.803
sl temperature in 1
Clir“natc 0639 ! growing season
Yl bwgie lod
Annual average 0.205 P
temperature
2 0,90 bwgie clod
Lo> 0.179 buwgio glod ”? 9“ <
Temperature ’ Average temperature 0.552 )
1 Average 0.795 1
temperature in
growing season
Yo digeS slod
Annual
minimum 0.224 2
temperature
e glod 0.147 3 09 S o>
Minimum temperature by
Minimum 0.776 1
temperature in
growing season
L 5l els)l
..PCJM).& ) 0.166 3
.Surss Elevation
Srns b 10 Slope 0.546 1
Topography 0.069 3 5 e
T S 0.288 2
Aspect slope
e 0.060 4
Texture
e 0.047 5
pH
sL oSl eie 0.206 3
Soil EC
2 R
0292 d”’%“f" 0.375 1
Fertility
I aslo B 5Ll o s
e 0312 2 G b o 007

Organic matter Inconsistency ratio
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Fig. 4- Map of spatial feasibility of triticale cropping in agriculture lands of Gorgan township
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Table 4- Area suitable classes of agriculture lands of Gorgan township for triticale cropping
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Fig. 5- High suitable class of agriculture lands of Gorgan township for triticale
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Introduction

It is essential to allocate crop to the most suitable land areas precisely for the best production since arable
land has been decreased. Selecting the most appropriate algorithm for land suitability assessment is important for
current and future land use planning. Several approaches have been attempted to conduct land suitability
assessment. Geographic Information System (GIS) technology is a useful tool for integration of bio-climate,
terrain and soil-resource-inventory information. The integration of Multi-Criteria Analysis (MCA) methods such
as Analytical Hierarchy Process (AHP) by GIS is a trend in land suitability analysis. This combination could be
useful in solving conflictive situations for individual or groups interested in spatial context and it is a powerful
approach for land suitability assessments (Elsheikh et al., 2013). The present study was therefore carried out with
the objective land suitability analysis for feasibility of triticale cropping in agricultural lands of Gorgan county
by spatial analysis of GIS and evaluation of environmental variables.

Material and Methods

One of the most important areas for crop production in Golestan province located in north of Iran, is the
Gorgan region. This area is located between latitude 54° 12.9' N and 54° 44.9' N and longitude 36° 30.6' E and
36° 58.8' E.Almost every farm in Gorgan region are rainfed. In order to spatial feasibility of triticale cropping in
Gorgan county, agroecological requirements of triticale was identified and classified from scientific resources.
Some environmental factors including, climatic variables such as precipitation and temperature in scale of
annual, monthly and seasonal, topographic variables such as elevation, slope aspects and slops percent, and some
soil characteristics as texture, EC, pH, fertility, K, P and organic matter were evaluated using geostatistics and
classic methods and then thematic layers were produced in ArcGIS media. In multi-criteria assessment process,
one of the most important steps is to determine each criteria weight. Generally, AHP is suitable to determine the
weights of assessment factors. In this respect, the first step is to construct an AHP model consisting objectives,
criteria, sub-criteria, and alternatives. Then these digital layers were classified based on ecological requirements
table of triticale and they were overlaid and interpolated in GIS media and final layer were classified to four
classes of high suitable, suitable, less suitable and non-suitable. The suitability analysis was based on matching
between land qualities/characteristics and crop requirements. It was accomplished by weighted overlay technique
(WOT) in GIS.

Results and Discussion

The results showed that 28.8 thousand ha (44.92%) of agricultural lands were located in the high suitable
class (S1). This zone was observed occasionally in north and northwest parts of studied region. This zone had the
high fertility, high organic matter percent (2<), favorable slope aspects, elevation lower than1500 meters above
sea level, suitable slops (0-4%), enough amount and distribution of precipitation and temperature variables. Also,
about 17.2 thousand ha (26.89%), 11.8 thousand ha (18.48%) and 6.2 thousand ha (9.71%) of areas were
classified in the suitable (S>), less suitable (S3) and non-suitable (NS) zones respectively. It seems that omitting
the restrictions such as soil fertility, suitability level can enhance in NS class. Proper land management practices,
crop rotation performance, specific irrigation methods and using resistant genotypes would help to increase crop
yield in this area.
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Faculty of plant product, Gorgan University of Agricultural Sciences and Natural Resources, Iran, respectively.
(*- Corresponding author Email: hossein_k p@yahoo.com)

DOI:10.22067/jag.v9i3.51194



VAY  s5y9las ooty yo (Tritico secale wittmack. X) pogle s’ ooyl

Conclusion

In this study, the limiting factors were identified as unfavorable aspects, high elevation, poor soil fertility,
high slope percent in the direction of south and low spring precipitation in northern region of Gorgan. In general,
this research was a biophysical evaluation of resources that provided information at a regional level. Therefore,
its result is useful for decision markers to determine the quality of cropland for triticale cropping and it is
proposed as a decision and planning support.
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Table 3- Analysis of variance (mean of squares) of net cumulative mineral nitrogen in
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Introduction

Soil organic matter is one of the main sources of carbon, nitrogen, phosphorus and sulfur and the agronomic
value of organic materials depends on their nitrogen release. Nitrogen dynamics varies considerably depending
on soil properties (e.g. soil texture and moisture content), residue location (incorporation or surface placement
residues) and intrinsic characteristics of residues, especially carbon to nitrogen ratio. The presence of
carbonaceous compounds easily accessible by microorganisms increases organic nitrogen mineralization
whereas more recalcitrant organic residues with large amounts of lignin reduce nitrogen release. Nitrogen
content of residue which is rich in N releases and accumulates in soil during decomposition. Considerable
portion of nitrogen content of non-leguminous residues harvested at green stage, with C/N ratio lower than 25,
might be also released when the residues are incorporated into the soil.

Material and Methods

In order to study the nitrogen mineralization patterns of residues with different qualities and soil moisture
contents, an experiment was conducted at Faculty of Agriculture, Ferdowsi university of Mashhad, Iran as slit-
plot in time arrangement based on a completely randomized design with three replications. Five mature plant
residues including wheat (7riticum aestivum L.), oilseed rape (Brassica napus L.), maize (Zea mays L.), soybean
(Glycine max L.) and cotton (Gossypium hirsutum L.) were used. Un-amended soil was considered as control.
Soil moisture consisted of three levels of 30, 60 and 100 percentage of field capacity. Litterbag method was used
and sampling was conducted in 10, 20, 50, 90, 140, 190, 240, 290, 340 and 390 days after incubation (25°C and
darkness) to measure mineral nitrogen. Net cumulative N mineralized was calculated as the difference between
mineral nitrogen in each sampling and at day 0 and net N mineralization rate was defined as mineralized
nitrogen divided by incubation period. Data analysis was performed using Minitab 16. Means were compared by
Duncans’ test at a significance level of 0.05.

Results and Discussion

Results indicated that soil mineral nitrogen was almost the same in all three levels of soil moisture in early
day of the experiment and increased during incubation period. Mineral nitrogen was significantly affected by
residue quality and soil moisture content. Soil moisture as a key factor in residue decomposition and microbial
biomass activity affected nitrogen mineralization as the highest (59.9 mg.kg!) and lowest (26.9 mg.kg'!) mineral
nitrogen was found in soil moisture content of 100 and 30% FC, respectively. Net cumulative N mineralized was
increased in un-amended control soil during the incubation period and reached to 61 mg.kg! in day 390 but a
different trend was observed in amended soils. In these treatments mineral nitrogen changes had two distinct
phases: the first phase included mineral nitrogen immobilization and the intensity and duration of this phase was
related to residue type and especially their initial nitrogen content. The second phase lasted to the end of the
incubation period, included nitrogen mineralization. Soil amendment with plant residue led to soil nitrogen
immobilization. The highest immobilization was observed in soils containing wheat (-7 mg.kg™') and cotton (-5.2
mg.kg!) residues (containing high carbon to nitrogen ratio). No net N mineralization was found in amended
soils. The highest net N mineralization rate was found in control followed by soils amended with soybean
residues (0.14 mg.kg'.d") and the lowest in soils amended with wheat and cotton.

Conclusion
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Results of the present study indicated that the net N mineralization rate and soil mineral nitrogen was
significantly affected by residue quality and residues with higher nitrogen content led to nitrogen
immobilization. Soil moisture also played an important role in nitrogen mineralization as higher mineral nitrogen
was found in soils with higher moisture content.

Keywords: C:N Ratio, Field Capacity, Immobilization, Litterbag, Net Cumulative-N Mineralized
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Table 1-Physical and Chemical characteristics of soil
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Texture  Organic  PH (For (eSS 7 . (e 55 5 (oS .
mator (0%) EC_ (oS5 (o55hs (o5 o5 N
(ds.m?) Mn Zn Cu Fe P K %)
(mg.kg") (mg.kg') (mg.kg') (mg.kg!)  (mg.kg?)  (mg.kg?)
s pg
Sandy 0.93 7.8 6.5 8.35 0.519 0.82 1.44 12 3810 01
loam
CuwrgaoS 059 (o2 o (B S 59 -2 Jgu>
Table 2- Chemical characteristics of vermicompost
Sygd P 895 o o2l FL Viars el
disin] Romieje)  peSe)  peSke) 2 055 o) 205 ko) 205 k) ‘("; ;) (,;, ;)
oH (%0 (0,5 5kS (05545 (05545 (p,5 ks (05545 ? ’
mgfn.l Mn (mg.kg - gZ_Eg'l) Cu (mg.kg™) Fe (mg.kg™) P(mg.kgd) N(%) K (%)
7.81 1.63 450 138 45 5200 3.65 1.18 0.55

aabdl )3 .45 (5,50l Delta T, WD3, UK Jiao 5y pxlaws
5 Lo Bl 1 Sy (S St 03le goasi i) oy yobate &
Poelwll o 4 (Sl gl gy $Bls clbesl
2595 x5 0101 35 b L g S 3,8 5l a3 72 clod
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Slaadld X5y oy sl Sloj Alols (sl &y 3 joymar
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Slgiiy ol jl ooliss 1y o] g 3)b (65508 Juad Slilug
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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
- a UA.TL» Pl Cepw ,.5!» LEPVCIRES s Gy ST Eryow ,.5!.\: 3 Slos
P ol sl Sy o Jgazo w, I sis NAR _alls o Sy Aly
S.0.V LAI CGR TDM ) RGR Seed
df . - . maximum - .
maximum maximum maximum maximum yleld
Sk 2 0.248™ 14.4™ 20795 " 0.055™ 0.0001 ™ 2266374™
Block
(A) W}AASL;Q)j Kk Kk Kk Kk *k Kk
Vermicompost 3 0.722 292.16 583486 20.57 0.0009 3426091
(A)
(B) ik Jote " - - o o o
Foliar 3 1.19 399.97 188342 48.41 0.0079 1263066
application (B)
AxB 9 0.064 " 3598 9695 ™ 297" 0.0003 ™ 372495™
ks 30 0.031 11.97 6160 1.05 0.0002 301209
Error
(303) 9.37 16.70 8.82 10.46 13.03 17.77
C.V (%)

S ine glis pae ™ )l dre duoyd gy el e 1 * ls dne duoyd Sy Jloin] prdaus y3 F*
**Significant at 1% probability level, * significant at 5% probability level, ™ no significant difference
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2 o5 1208 5 el JbEl Sy 23S i 355
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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
1 Cs g ST LHPVCIRES s G g ST Cs g ST &1 550
a . S) Jgaxo s § Sis . = . S) (o S _
oRlilables L sl e J - P’S)Js“ Fo 0 5) oAl e T peSks)
Experiment L ALS Gosrarior  (@w oy (o 52 St @0 (Gos 22 05 (,tsa
treatments : ﬁ CG.R TD.M NAR maximum RG.R Seed yield
maximum maximum maximum (0.m2 day?) maximum (kg.ha')
(g.m*day™) (g.m?) (9.9".day™)
CowgraS (09 gk
(ks 0 )
Vermicompost
level (t.ha™)
0 1.54° 14.47° 637° 8.08° 0.103° 2644°
4 1.71° 19.31° 837° 9.59° 0.117° 2639°
8 1.97° 23.25° 911° 10.61% 0.118° 3358°
12 2.09% 25.78 11707 11.022 0.123? 3709
Bl e
Foliar application
)Jﬁs-" ‘J c C C c C b
7 141 13.66 737 7.31 0.085 2664
Distilled water
F ol Soge sl
CuwggaS 5039
Acid b 1.84° 20.59 882° 9.88" 0.112° 3013%
derived from
vermicompost
S5 Soogen Sunl
Commercial acid 1.86° 20.76° 892° 9.90° 0.116" 3280°
humic
CgeeS sl 2.18° 27.80° 1044° 12,23 0.148" 3393°
Compost tea

)8 (ol ime OM] deoy> gy Jlain] o 53 (S5IS 90T wlil o ey (sl Syitio By K s Gl slo Sl (g o 0 *
*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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P55 250 St gl (s> B4 il el CgiaS )
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9 CowguaS —oyg S )3 o5 i 3,)8 bl > .(al., 2007
S5 0L S o sl il el oland 398 10y> 25
.(Patra & Biswas, 2009) ¢l os_s(Zea mays L.)
A QORI SO U ISUNE CS NI BEP ORI g N
5 O e (LS 0y laoa S Lo A g ) e
O i dgg )b 3l (Pant et al., 2011) K o (pinS g

2)90 SyS0km S L 35 byt pidads o] 4om

Y5—oxe (Sarmadnia & Koocheki, 1993) 5,5 o ;1,8 osliz.!
Ssl aonil )3 5 olS (it lp plaljdl el (Shy ol
1 IS 99,5 e (Sssgm 5 ool 3, Sos l
obals Gl ol b ey 4 23 yolie (b CungraS ()
4 CasgaS 50y ) Sl pyd 4 () wile (g polis 5 Al e
Rashtbari & (Alikhani, ) scws i LB slals gy o,
A8y (Il crge CuvgeeS (g0yg oS LS lgi 0 09yl 2012
o 5 y1 s 4 13 3 Gl 005 o] g 258l 5 S s
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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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1- Crop growth rate
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Table 5- Means comparison of interaction effect of vermicompost and foliar application on CGR and NAR maximum of
safflower
. iy Cas iy ST e
CuwgnoS (059 T 9w J oAb Cla G g S8l
(b5 53 o) wolidgle ’ o) AR (Gos 22 St &50 550 32 055)
Vermicompost level Foliar application I N E r~° »ne maximum
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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
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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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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.

Keywords: Leaf area, Physiological growth indices, Seed yield, Dry matter
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Table 1- Ecological requierments of wheat
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1- Consistency index

2- Graph theory

3- Multi criteria evaluation

4- Weighted linear combination (WLC)
5- Alternative

6- Simple additive weighting

7- Scoring
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Fig. 2- a) The minimum isotherm fuzzy map for planting date and b) the minimum isothermfuzzy map for growing prieod of
wheat
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Fig. 3- a) The maximum isotherm fuzzy map for wheat planting date and b) the maximum isotherm fuzzy map for growing
period of wheat
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Fig. 4- a) The optimal isotherm fuzzy map for wheat planting date and b) the optimal isotherm fuzzy map for growing prieod
of wheat
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Table 3- Reclassified zone areas for wheat
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Rows Ranking zones Area (ha) Zone area (%)
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Non suitable
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Introduction

Crop selection based on land capabilities has been used in several studies to assess the suitability of land for
specific crops in order to determine the optimal cropping system. Maize, rice, wheat, barley, cotton, soybean and
canola are the major crops found in the agricultural production systems of Golestan province, Iran. Soybean
(Glycine max L.; Fabaceae) is grown world-wide as an important staple and commercial crop. Kamkar et al.,
(2014) on assessment review of land suitability for cultivation of rapeseed and soybean in four basins over
Golestan province, using GIS reported that only 11.82% of the total lands very suitable to rotate soybean after
canola, used raster layers for them study were included climatic (precipitation, temperature), topographic
(aspects and slope) and soil-related (texture, pH, EC). The Geographical Information System (GIS) offers a
flexible and powerful tool as it can combine large volumes of different kinds of data into new datasets and
display these new datasets in the form of informative and accessible thematic maps. The aim of this study was to
perform land suitability assessments for wheat cultivation Golestan province, and to investigate the possibility of
wheat cultivation. In this way, we used GIS and a comprehensive data set on wheat crop ecological
requirements, agro climatological, topographic and soil data.

Material and Methods
Geographical Location of the Region

The province of Golestan with an area of 21,500 square kilometers, is in the southeast of the Caspian Sea.
This area extends from 36 _44° N to 38 5° N and from 51 53° E to 56 _14° E. In general, Golestan has a
moderate and humid climate known as "the moderate Caspian climate. arid and semiarid areas has occupied
more than 35% of Golestan province. The study area of the research, include agricultural lands and rangelands of
Golestan province is present. Using 1: 50,000 maps of the national cartographic center of Iran, we created a 20 m
digital elevation model (DEM) with a topo-to-raster function.
Method of study

In this study, the first agro-ecological requirements and of wheat were determined based on scientific
resources. Studied climatic variables were included average, minimum and maximum temperatures, precipitation
in the date planting and during growth season of crop. Data of the last 10 years were collected and recorded from
25 stations located within the study area. The standardization of data was used from fuzzy method and Analytic
Hierarchy Process (AHP) was used for weighting the criteria. Finally, using weighted linear combination (WLC)
in the software IDRISI, wheat cultivation potential map was prepared.

Results and Discussion

The results showed that the weighted criteria of AHP, the amount of precipitation during the growing season
had the highest amount with 0.3407 and minimum temperature in the emergence stage with 0.0306 had the
lowest coefficient in the rankings. The digital environmental layers overlaid and integration in GIS media then
zoning of lands carried out in 4 classes (high suitable, suitable, less suitable and unsuitable). The results showed
that 9.54% and 54.53% of this area were high suitable and suitable for wheat cropping, respectively.

Conclusion

1, 2, 3 and 4- MSc Student of Agroecology, Department of palnt production, Assistant Professor in Plant Production,
Associated Proffessor, Department of palnt production, Faculty of Agriculture, Gonbad Kavous University and PhD
student, Department of Forestry, Faculty of Natural Resources, Tarbiat Modaress University of Noor, Iran, respectively.
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In the output map from weighted linear combination, the located lands in East, Southeastern, South and
Southwest had the lowest potential production for wheat. These areas were consisted of steep slopes, highest
elevation, less precipitation and less favorable area in terms of areas which had unfavorable climate areas and
other areas that located in the Northeastern, center and Northwest of the province had the best potential for wheat
production which can be said cause of sufficient amount precipitation, low slope and elevation, favorable soil
and temperature.

Keywords: Environmental variables, Fuzzy method, Geographic information system, and Weighted linear
combination.
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Foliar application
Bl JplexCusgeS 259
Vermicompost)( Foliar 8 9.89 s 23.67™ 0.197 »s 359.8 " 28.07 ™
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Fig. 2- Effect of combination of vermicompost and foliar application on dry weight of isabgol
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Table 4- Analysis of variance (mean of squares) of yield, yield components and mucilage content of isabgol
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**: indicates significant at 1% probability level, *: indicates significant at 5% probability level and ns: indicates not significant.
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Table 5- Mean comparison of the simple effects of vermicompost and foliar application on growth characteristics, yield
components and mucilage content of isabgol
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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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Introduction

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 causes increase of yield and quality of crop. The aim of this research is evaluating the effect of
vermi-compost and foliar application of compost tea and acid humic on yield, yield component and mucilage
content of isabgol. Vermiwash as the extract of vermi-compost is liquid organic fertilizer obtained from unit of
vermiculture and vermi-compost as drainage. It is used as a foliar spraying on the leaf. Vermiwash stimulate and
increase the yield of crop products and foliar application of vermiwash can be caused of plant resistance to
different factors and can prevent leaf necrosis.

Material and Methods

In order to study the effect of vermi-compost and foliar application of tea compost and acid humic on growth
indices of isabgol (Plantago ovata), an experiment was conducted as a factorial based on complete randomized
design with three replications in agricultural research farm at Vali-e-Asr University of Rafsanjan. Treatments
were included application of vermi-compost (0 (control), 4, 8, 12 and 16 t.ha') and 3 levels of foliar application
(distilled water as control, acid humic and compost tea). Samples for evaluating of yield, yield components and
mucilage content were taken from 1 m?area of each treatment. Tea compost solution prepared using mix of
vermi-compost, acid humic, yeast and alga extract which were soaked in water for 24 hours under aerated
condition using air pump. For preparation of tea compost, 500 g of vermi-compost, 25 cc humic acid, 5 g yeast,
25 cc seaweed extract, 25 cc sugar beet molasses were hanging in a fine lace fabric in 50-liter plastic water
container for 24 hours while the air was flowing to container and the liquid extract separated as compost tea with
fine lace fabric.

Results and Discussion

Analyze of variance showed that the effect of different levels of vermi-compost and foliar application on the
spike number, mucilage yield and seed yield were significant but their interaction have no significant effect.
Seed number, mucilage percent and SPAD number significantly affected by foliar application treatments but the
vermi-compost treatments and their interactions had no significant effect on them. Also different levels of vermi-
compost, foliar application and their interaction have significantly effect on leaf area and dry weight. Vermi-
compost have available plant nutrient solution which increase leaf area indices compared with none use vermi-
compost treatment. Arancon et al. (2004) reported that using 5 and 10 t.ha! vermi-compost significantly
increased leaf area and shoot dry matter in strawberry.

1 and 2- Associate Professor and Graduated MSc Student of Agronomy, Department of Agronomy and Plant Breeding,
Faculty of Agriculture, Vali-e-Asr University of Rafsanjan, Iran, respectively.
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Conclusion

The results of this research showed that the highest dry weight, spike number, harvest index, mucilage yield
and seed yield observed in 16 t.ha'! application of vermi-compost whit no significant difference related to 8 and
12 tha! vermi-compost. It is also resulted that foliar application of tea compost significantly affected SPAD,
leaf area, shoot dry weight, spike number, seed and mucilage yield. Totally, it seems that using biological
fertilizer (vermi-compost) in amount of 8 t.ha'' with foliar application of tea compost economically would be
suitable for increasing seed yield and yield component of isabgol.

Keywords: Inflation factor, Harvest Index, Mucilage, SPAD
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Table 1- Analysis of variance (mean of squares) of morphological and physiological traits in forage sorghum genotypes on
last sampling (closed canopy)
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Fig. 1- Trends of dry matter changes in forage sorghum genotypes on distribution of nitrogen side dressing and non-

distribution
Point is observed data and line is fitted data
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Fig. 2- Trends of leaf area index (LAI) changes in forage sorghum genotypes on distribution of nitrogen side dressing and non
distribution
Point is observed data and line is fitted data.
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Table 2- Means comparison effect of genotype on morphological and physiological traits in forage sorghum genotypes
on last sampling (closed canopy)

L L] oY Clogas Suid o3le 3ySles phe aSLS mead @l 0)5) 9 S pae )
Genotype A5 sl (65 5 o) Sy Fo 3 Jg3) (Jg3%
Promising line Dry matter yield LAI (@s0 RUE (gMJ™)
traits (tha) 2
CPAR (MJ.m™)

1 KFS1 17.4%¢ 7.66% 416.0% 4.15¢
2 KFS2 17.26*4 8.16*¢ 424.3%¢ 40254
3 KFS3 17.26*4 7.85%¢ 430.0° 4.08¢
4 KFS4 17.6124¢ 8.73%® 428 43 4.14%4
5 KFS5 18.1124 8.34% 430.0° 41284
6 KFS6 14.6%4 7.33% 414.5¢ 3.47¢¢
7 KFS7 15.03%4 8.69% 431.4° 3.67%¢
8 KFS8 13.564 6.35¢ 420.9*¢ 3.0°

9 KFS9 18.22%¢ 8.33%¢ 426.7¢ 4.12%¢
10 KFS10 14.19%¢ 7.56% 421.6¢ 3.34¢¢
11 KFS11 19.220b 8.59*¢ 424.90¢ 4.16%
12 KFS12 14.89%¢ 8.88® 428.3® 3.17%
13 KFS13 15.24%4 8.03*¢ 425.7%¢ 3.97%¢
14 KFS14 20.17° 10.1* 432.5° 418
15 KFS15 15.784 8.79% 420.5¢ 3.69%¢
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*Means in each column having at least a common letter from one another based on Duncans multiple test are not significantly
different at p<0.05.
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Table 3- Means comparison effect of method of distribution nitrogen fertilization on morphological and physiological
traits in forage sorghum genotypes on last sampling .(closed canopy)
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different at p<0.05.
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Table 4- Mean comparisons for the interaction effect of genotype and method of nitrogen distribution fertilization on
morphological and physiological traits in forage sorghum genotypes on last sampling (closed canopy)
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16.96f
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fg
14.91%¢ 8.03¢! 427 428 3.37
c-h
13.48"¢ 7.10hi 415.9hk 3.30
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9.09b° 427 4>¢ 4.84°
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14.55¢¢ 8.29bh 4147+ 3 360¢

sl oo 5o gime OS] 481 W)y iy Jlais] o 53 3S5b 0] wlly (gt ya 1> S ytie B K JBls (ol olaySibest
#Means in each column having at least a common letter from one another based on Duncans multiple test are not significantly
different at p<0.05.
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Fig. 3- Trends of RUE changes in forage sorghum genotypes on distribution of nitrogen side dressing and non-distribution
Points is observed data and lines is fitted data.
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The Influence of Distribution Nitrogen Fertilizer Management on Absorbed and
Radiation Use Efficiency in Forage Sorghum (Sorghum bicolor L. Moench)
Genotypes

A.R. Beheshti'" and E. Seyyed Kaboli?

Beheshti, A.R., and Seyyed Kaboli, E. 2017. The Influence of distribution nitrogen fertilizer management on
absorbed and radiation use efficiency in forage sorghum (Sorghum bicolor L. Moench) genotypes. Journal of
Agroecology 9(3): 848-861.

Introduction

Dry matter production is a function of photosynthesis active radiation absorption (APAR) and radiation use
efficiency. Sorghum genotypes are different in total dry matter, but the reason of these different is not clear.
Producing dry matter is affected by nitrogen distributing method, but the way of this effectiveness on producing
of dry matter in sorghum genotypes is not also specified. This paper focused on evaluation of receiving and
absorbing PAR, which is affected by nitrogen usage method in forage sorghum genotypes, and reasons of the
differences between these genotypes in production of dry matter. The variation in efficiency of APAR depends
on two chemical and morphological characteristics of the vegetation, including canopy nitrogen content
(Ncanory) and the canopy average for mass per unit of area (Merea).

Material and Methods

In order to investigate the cumulative photosynthetically active radiation (CPAR) and radiation use efficiency
(RUE) under distributing of nitrogen side dressing and non-distributing conditions, an experiment was conducted
at Khorasan Razavei Agriculture and Natural Resources , Research Center Mashhad , Iran. The statical method
was according to spilt plots base on randomized complete block design with three replicates. The main plots
were fifteen forage sorghum genotypes (Promising lines kfs1, kfs2, kfs3, kfs6, kfs7, kfs8, kfs9, kfs10, kfs11,
kfs12, kfs13, kfs15, kfs16, kfs17, kfs18) and the subplots consisted of distributing of nitrogen side dressing and
non-distributing. The samples were obtained 5 times during the growing season for determination of some
characteristics including dry matter (TDM), leaf area index (LAI) and Photosynthetically active radiation (PAR).
Then total dry matter (TDM), cumulative Photosynthetically active radiation (CPAR) and radiation use
efficiency (RUE) were calculated by these traits. Absorbed radiation measured by Sub Scan model SSI-UM-
1.05 on five location of each plot on bottom and top of each plot at 12 o’clock each day, five times by
destructive samples. Radiation use efficiency (RUE) calculated by regression lines obtained by slope of total dry
matter (TDM) and cumulative radiation use absorption (CPAR) by this equation Y=a¢*x.

Results and Discussion

The results showed that the effect of genotype on total dry matter was significant (p<0/05). The maximum
and minimum were 20.17 t/ha and 13.56 t/ha belonged to genotypes (14) and (8), respectively. The nitrogen
fertilizer distributing method and interaction of nitrogen and genotype on leaf area index were significant
(p<0/05). Nitrogen distribution caused leaf area index and photosynthetically active radiation (PAR) to grow up
to %9 and %?2, respectively. The genotypes had significant effect on radiation use efficiency. The maximum and
minimum RUE observed as 4.18 g/mJ?and 3.06 g/mJ? these were related to genotypes 14 and 8, respectively.

1 and 2- Associate Professor of Seed and Plant Improvement Research Department, Khorasan Razavi Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education & Extension Organization,
Mashhad and MSc Student of Agronomy, Islamic Azad university of Neyshabur, Iran, respectively.

(*- Corresponding author Email: arbeheshti81@yahoo.com)
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Conclusion

Splitting nitrogen fertilization in forage sorghum genotypes caused increasing of total dry matter, while
absorbed PAR increased cumulatively. A comparison between methods of nitrogen usage showed that a little
change in increasing radiation use efficiency occurred by changing the nitrogen splitting method, versus non
splitting condition in sorghum genotypes. The results illustrated, these two components (e.g. cumulative
photosynthetically active radiation and radiation use efficiency) are affected by nitrogen fertilization distributing
method in forage sorghum genotypes, as well as nitrogen distribution effect on increscent of cumulative PAR,
leaf area index and radiation use efficiency. Results of this study showed that the differences of total dry matter
in sorghum genotypes is due to both two parameters of cumulative photo synthetically active radiation and
radiation use efficiency.

Keywords: Cumulative photosynthetically active radiation, leaf area index, yields potential
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Fig. 2- Interaction effect of place and vermicompost on dry matter yield of safflower forage (LSD p<0.01)
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Introduction

Optimum growth and acceptable quality of safflower requires sufficient and balanced amount of micro- and
macronutrients in the soil. The macronutrients in soil include nitrogen, phosphorus and potassium can be
provided by organic such as vermicompost. Sulfur (S) also is a most important macro-nutrient that mainly
involved in the production of the protein, oil and improve the quality of crops. The most important
micronutrients include boron (B) and zinc (Zn) are essential for optimal growth and quality of plants. Boron is
vital element for normal growth and its deficiency causes stunted growth and reduced quality. Zinc plays an
important role in various biochemical processes of plants, so that each secondary factor that reduce availability
of this element to plants causes deficiency symptoms in various forms such as reduced growth, yield and zinc
concentration in different plants organ such as grain . Integrated application of vermicompost and additional
fertilizers positively interact to increase plant growth and forage quality. Safflower is one of the most important
oil crops in Iran, which in some cases could also have industrial or forage applications. In addition to oil
purpose, safflower has also potential for forage production for livestock.

Material and Methods

The current study was carried out in a factorial experiment based on randomized complete block design
(RCBD) with three replications in two areas in Kerman Province. The treatments included two vermicompost
levels: 0 and 6 t.ha! and 12 additional fertilizers combinations: no additional fertilizers use, 100 kg.ha'! sulfur
(S1), 200 kg.ha! sulfur (Sz), 3 ml.L"! zinc (Zn), 2 ml.L'! boron (B), 100 kg.ha'! sulfur + zinc (SiZn), 100 kg.ha!
sulfur + boron (SiB), 200 kg.ha"! sulfur + zinc (S:Zn), 200 kg.ha'! sulfur + boron (S;B), zinc + boron (ZnB), 100
kg.ha! sulfur + zinc + boron (S:ZnB) and 200 kg.ha! sulfur + zinc + boron (S,ZnB). Sulphur was used as
granulated fertilizers in soil applied form, while zinc and boron were applied as foliar spraying in solutions with
35% and 22% purity, respectively. The measured traits included dry matter, ash, calcium, crude protein, ether
extract, acid detergent fiber (ADF) and neutral detergent fiber (NDF).

Results and Discussion

This study results, showed that the effects of location and additional fertilizers were significant on all
measured traits, while vermicompost had significant effect on dry matter, ash, calcium and crude protein. In the
other hand, interactions of location -vermicompost and location -vermicompost-additional fertilizers
interactions significantly affected forage dry matter and extract ether. The results showed that vermicompost
application increased dry matter yield (37.2%) and amount of ash (29.9%), calcium (20.8%) and crude protein
(32%), but, had no significant effect on ether extract and acid detergent fibers and neutral detergent fibers.
Additional fertilizers had positive and significant effect on all measured traits, so that plants treated with
additional fertilizers, especially with combined application had more yield and amount of ash, calcium, crude
protein, ether extract, however had lower acid detergent fibers and neutral detergent fibers. Usually there is a
negative relation between ADF and NDF with crude protein. Dry matter digestibility means lower ADF and
NDF in forage resulting in a better quality. For example, dry matter of plant in the treatment of no additional
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fertilizer use was less than S2ZnB by 46.1%. Additional fertilizers such as sulfur, zinc, and boron are among the
major factors affecting crop quality, therefore, the researchers recommend that the additional fertilizers are
also added to the basic fertilizers (N, P and K) (Altaf et al., 2000). Response of safflower to vermicompost and
additional fertilizers was more in Kerman compared with Bardsir. In addition to climatic conditions, better soil
properties in Kerman might be a probability reason. It could be concluded that safflower forage quality,
especially in Kerman was equal to quality of forage plants such as maize, sorghum and millet.

Conclusion

In general, the results of this study implies an increase in dry matter yield and forage quality of safflower as
affected by combined application of vermicompost with 100 kg.ha'! sulphur soil applied and foliar application
of zinc and boron.
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Table 1- ANOVA (mean of squares) of studied traits for tomato under different irrigation intervals and use of

superabsorbent, shading and plastic mulches

L ks Loy % e 4l e i
O pud o Saly ol o9l ol Jlow X Syl )93 Jowi ; i
v : Irrigation Irrigation interval i T () ol gt
S.0.vV Block interval Error Treatment* Treatment Error C.V (%)
i A) (B) )
REESH 5 2 4 14 7 42 -
df
S ot 0.0083™ 3.144™ 0.018 0.12" 0.465™ 0.014 13.12
Total yield
05l 3,Sec 0.0177 12.92* 0.021 0.18"™ 0.835" 0.037 10.67
Potential yield
S il ogee 3)Slos 17.988s 8491.65™ 36.35 483.23™ 2160.09" 30.66 13.16
Marketable yield
oLi.lf b.x,'.w% 040 J)g-lA-C
Blossom end rotten  12.358" 2284.55™ 4.01 188.36™ 266.23" 3.644 16.62
Fruits yield
g A ogee ,”ﬂ“‘, 1.749 37.73" 0.856 263.48" 95.39" 0.945 20.33
Sun burned fruit yield
o5t SiegedSles ) ggpus 6.96" 1.66 99.89" 90.20°* 0.861 23.16
Cracked fruit yield
o5 S5 09 15.96" 1111.46"™ 69.18 625.54™ 933.222" 58.69 14.15
Fruit weight
by o @8l 5 ope 14,580 9.75 0.1305 7.70m 13.76 2177
Shelf life
o Jbo 8.62 84.49* 14.98 93.16™ 25.680 7.78 7.56
Fruit length
ogee skab 16.4% 17.12%% 6.31 14 8.05%* 3.77 7.87
Fruit diameter
oge S5 (a3l 0.005" 0.0097™ 0.0056 0.023* 0.021° 0.006 637
Fruit shape index
oo o)l Sl 0.395" 0.63™ 0.574 72" 1.294" 0.82 14.89
Fruit wall thickness
Sz ¢8| 12.92n8 42.75m 74.99 657.88" 230.32° 25.39 15.68
Plant height
PAS o3 00 b 4 dlaws
No. of days to 50%  11.29" 14.00" 5.61 17.12* 13.77° 10.27 7.97
flowering
ol 3L3 ol 0.1670 0.67" 0.187 1.08" 2.049° 0.057 17.65
No. of main branches
=0 a3l ol
No. of lateral 6.08" 2,02 1.48 3.8m 92" 0.78 24.26
branches

o)y S g g Jlein] pdaw )0 )b dme i gy i g b dxe DS
ns: non significant, *,**: significant at 5 and 1 percent of probability level, respectively.
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Table 2- Mean comparison of eavaluated traits for tomatos under different irrigation intervals

(595) s\l 592

3 6 9
Irrigation interval (day)
(S 2 o5) J5 2)8lee 62.92° 42240 3124
Total yield (t.ha™)
(5 2 (5) o9y 3,Skos 96.80°  50.60°  34.76°
Potential yield (t.ha™)
(o5 32 )55kS) sl 25k 54540 44.49°  27.65¢
Marketable yield (kg.plant™)
Blossom end rotten Fruits yield (%) (Ao )3) oSS o0m0g) 0500 3,Sles  3.90° 9.54b 22.9
(109) 455 il ogeo 3,SLos 74 691F 717
Sun burned fruit yield (%)
(30)3) 03,95 S 5 gz 3,Skos 687 6.24°  3.06°
Cracked fruit yield (%)
(%) eg0s 05 s 60.26"  57.08°  38.00°
Average fruit weight (g)
(399) sl 5l oo s S ke 1441°  1424°  14.68°
Shelf life (day)
Lol oxee Job 56.78° 46.59" 36.76¢
Fruit length (mm)
e o3ee b 48.95° 4128 35.76°
Fruit diameter (mm)
e S8 oL 1152 113 1.03¢
Fruit shape index
(o) oo 0l ol 5.62¢ 480" 458"
Fruit wall thickness (mm)
Losile) 3 £ 50.00° 48.60° 38.14°
Plant height (cm)
PAS o3 00 b 4 dlaws 29.12° 28.62° 122
No. of days to 50% flowering 0 8.6 30.
ol 4L slas
440 495 4430
No. of main branches > 9 3
58 5L ol 3850 437%  3.07°

No. of lateral branches

)85 (ol me M woy> g Sl a3 (gylol Jlai 5l sy a0 S pdie B G JBlus (il (ol Sl
*Means with at least one similar letter in each row have no significant difference at 5% of probability level.

U435 (Brassica napus L.) 318 5, Slae .y  Sis i il

=y b (Arvin & Vafabakhsh, 2016) _isolsg ¢ cpg)l
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Table 3- Mean comparison of eavaluated traits for tomato under use of superabsorbent, shading and plastic mulch
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A: Control; B: Superabsorbent+Shading; C: Superabsorbent; D: Shading; E: Superabsorbent+Shading+Mulch; F:
Superabsorbent+Mulch; G: Shading+Mulch; H: Mulch
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Table 4- Mean comparison of eavaluated traits for tomato under interaction of irrigation intervals and superabsorbent,
shading and plastic mulch treatments
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*Means with at least one similar letter in each column have no significant difference at 5% of probability level.
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A: Control; B: Superabsorbent+Shading; C: Superabsorbent; D: Shading; E: Superabsorbent+Shading+Mulch; F:
Superabsorbent+Mulch; G: Shading+Mulch; H: Mulch
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Introduction

Drought is one of the most important environmental factors that influences yield and quality of tomato
(Solanum lycopersicum Peralta & Spooner)in arid and semi-arid regions. Drought stress causes different
physiological effects on plant growth. Vegetable crops are more sensitive to water shortage and any deficit in
providing water requirement of plant leads to considerable reduction of yield. For future global food security,
water use in agriculture must become sustainable. Agricultural water-use efficiency and water productivity can
be improved by many approaches and strategies. Super absorbent polymers (SAP) as a soil improvement
substance, covering soil by different types of mulches and blocking a part of sun light by shading have been used
effectively to increase the water use efficiency sustainability of production in agricultural systems. But, still
there is a limited knowledge on interactions of SAPs, plastic mulches and shading under deficit irrigation on
yield and quality of tomato.

Material and Methods

In order to evaluate the effects of SAP, black plastic mulches and decreasing light intensity under deficit
irrigation on yield and quality of tomato ‘Early Urbana VF 132- 7171 fruits, the current research carried out in a
field experiment at department of Horticulture, llam University during 2014 using a 3 x 8 x 3 split plot assay
based on a randomized complete block design (RCBD) with two factor. The main factor was including three
irrigation intervals (once after 3, 6 or 9 days equivalent to soils field capacity) and sub-factor was including eight
treatments viz., mulch, superabsorbent, shading, mulch + superabsorbent, mulch + shading, superabsorbent +
shading, mulch + shading + superabsorbent and control. Light intensity was measured by a digital exposure
meter ‘Mastech MS6610°. Data were subjected to ANOVA using SAS software version 9.3. Verification of
significant differences was done using Duncan's Test at 5% probability level.

Results and Discussion

Analysis of variances revealed that effects of irrigation intervals, treatments and their interactions were
highly significant on total yield, potential yield, marketable yield, blossom end rotten fruits yield, sunburned
fruits yield, cracked fruits yield, average weight of fruits and number of main and lateral branches. Also, effects
of treatments on number of days to 50 percent flowering, plant height and fruit wall thickness and effects of
irrigation intervals on fruit shape index were significant at 5 percent of probability level. Results showed that
increasing irrigation intervals decreased yield and its important components and increased blossom end rot, and
cracked fruits. Increasing irrigation intervals from 3 to 9 days decreased 50 percent of total and marketable yield
and quadrupled percentage of blossom end rotten fruits. Although shading improved total and marketable yield,
but recording the highest number of days to 50 percent flowering for plants grown under shade of Saran®
clothes, proved that shading delays harvesting of tomato. The maximum of total and potential yields produced by
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superabsorbent + shading + mulch treatment and the highest percentage of marketable fruits recorded for
superabsorbent, mulches and shading + mulch, respectively. Application of shading clothes alone or along with
mulches or superabsorbent minimized the percentage of sunburned fruits. The biggest fruits produced by
treatments in which mulches were participated. Increasing irrigation intervals to six and nine days extremely
decreased percentage of marketable and blossom rotten fruits, while increased cracked fruits.

Conclusion

Generally, for short irrigation intervals, superabsorbent + shading + mulch compound treatment and for
extreme water deficit conditions and irrigation intervals more than six days adding superabsorbent Axyp (10
g.plant’!, mixing into 30 cm depth of soil) is recommended to improve yield and quality of tomato crop.

Keywords: Blossom End Rot, Drought Stress, Fruit Cracking, Water use efficiency
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