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ABSTRACT

In order to determine the effect of zeolite mineral, bio-fertilizers and different levels of chemical nitrogen fertilizer
under limited irrigation water management on peanut yield and its water use efficiency, a field experiment was
conducted at Astaneh Ashrafiyeh province located at North of Iran. In 2010 growing season, Factorial split-plot in
randomized complete block design with three replications was used. main plot was consisted of water regimes
treatments (I;=dry land and 1,=12 day Interval Irrigation) and sub factor was consisted of combination treatments
of zeolite mineral (Z;= 0 and Z,=7 ton ha™), bio-fertilizers and different levels of chemical nitrogen fertilizer (N;=0,
N,= Azospirillum + Azotobacter, N;= 30 kg N ha*+ Aazospirillum + Azotobacter, N,= 60 kg N ha™+ Aazospirillum
+ Azotobacter and Ns= 90 kg N ha™+ Aazospirillum + Azotobacter) was performed. The results of this investigation
showed that all physiological traits (plant growth rate, pod growth rate, partitioning coefficient and during growth
period from pod filling) were significantly affected by applying the suggested treatments. The Maxi mum partitioning
coefficient were obtained under 12 days irrigation management (1.14); application of 7 ton ha-1 zeolite (1.143);
application 30 kg N ha-1+ Aazospirillum + Azotobacter (1.23).
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INTRODUCTION

Peanut after soybean is one of the most importiaseed plants in tropical and sub-tropical regitinat is planted
often for its seeds rich in oil and protein. Théafi peanut is one of the most important vegetatileén regions
where other oily vegetables cannot grow up [11lkrdéasing of global demands from one side and variou
productions and by-products from the other sidemane the economic importance of this crop [16].

Surface irrigation is one of the oldest irrigatimethods in which water is distributed as an opew flhroughout a
field. In fact, influenced by the gravity, wateofWs and moisturizes the whole surface of the foglgart of it [18].
Infiltration is considered as one of the importg@trameters for designing irrigation systems basedvbich
irrigation management and planning is done [17]th&t beginning, the infiltration rate is high, bothe long run, it
gradually decreases until it reaches an approxignatenstant rate. Hence, the infiltration rate i& great
significance in terms of irrigation because it idetermining factor for storing a certain amountvater in the soil.
Final solil infiltration is the permeability whicte soil shows in long durations. Moreover, duriagestages, soil
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moisture is more effective on the infiltration rat&hen air becomes stuck between the wetting feontt the
confining layer, its pressure increases and in, trigduces the infiltration rate [18].

These properties have spurred their use for agranand horticultural applications as well [5]. Zke$ are natural
minerals first discovered in 1756 by Swedish mitogist, who named the porous minerals from the IGreerds
meaning "boiling stone" [10]. They are hydratednailwosilicates, characterized by three dimensiomdvarks of
SiO4 and AlO4 tetrahederal, liked by the sharinglbbxygen atoms. The partial substitution of Sky4Al+4 lead
to an excess of negative charge which is compehgsteations. In structure of natural zeolite thegev and cations
can be reversibly removed or replaced by otheonat[14]. Clinoptilolites are one kind of zeolitedich are not
the most well known yet, but are one of the mostfulszeolites. Extensive deposits clinoptilolitee &ound in
Western United State, Bulgaria, Hungary, Japantralia and Iran [10]. The size of clinoptilolite atnels controls
the size of the molecules or ions that can passigir them and therefore a zeolite like clinoptitolcan act as a
chemical sieve allowing some iones to pass thraugte blocking others [10]. Amendment of clinoptite zeolite
to sandy soils has been reported to lower nitrogemcentration in the leachate and to increase oreistnd
nutrients in the soil due to increased soil surfaea and cation exchange capacity [8]. Additighalinoptilolite
zeolite is a more permanent addition to the roatezademonstrating good stability in weathering, actpand
absorption tests [12].

Nitrogen has a critical role in producing agricuduproducts and selecting the amount of nitrogemtaining

fertilizers is necessary for having the highestdpation level. Absorption of adequate amounts &fogen by a
plant leads to more protein content and largerateaad legume seeds. Generally, the more the ctnatien of

nitrogen in leaves, the more the intensity of carbaking would be because aside from being foungrai®in in

plants, nitrogen is the main element in the chlbgtipsynthesis and its fixation could lead to mgrewth of aerial

parts. Usually, nitrogen shortage is observed whlant nutrition is not managed properly and thismednt is not
provided in adequate amounts, which could resultha older leaves to turn yellow and eventuallg thant’s

growth stops. In other cases, when too much nitrageprovided for the plant, it normally leads tatering of

protoplasm and brittleness of the plant itself vahieould result in becoming vulnerable to diseasas @ests [4].
Use of soil microorganisms which can whether tmaspheric nitrogen or solubilize phosphates oittsssis of

growth promoting substances or by enhancing th@mdposition of plant residues to release vital eumtis and
increase humic content of soils, will be environtadiy begin approach for nutrient management arabystem

function [22]. Effect of inoculation on soil: Soitgge one of the most important resources a farragr $oil health is
fundamental to profitable and sustainable prodactad most important resource we use in agricultBreper

management of the soil is a key to plant healthaog productivity. Soil structure has a strong atipon a range of
processes in xuencing crop yield. It refers to miemnner and stability with which individual sandt,sand clay

particles are bound together into units called eggtes. Soil aggregation is an important charatierof soil

fertility. Aggregates determine the mechanical phgsical properties of soil such as retention amyement of

water, aeration, and temperature. Aggregate foamaits an important factor controlling germinationdaroot

growth [14].

The present research was done to study the efiéziolite mineral, bio-fertilizers and differemviels of chemical
nitrogen fertilizer under limited irrigation watenanagement on physiological traits of pearra¢his hypogaea
L.) in north of Iran.

MATERIALSAND METHODS

In order to determine effects of zeolite miner&im-fertilizers and different levels of chemicatrogen fertilizer
under limited irrigation water management on yieldd yield components of peanut, a field experimeas
conducted at Astaneh Ashrafiyeh province. It lodaté the north of Iran situated at-3¥6' and 46 56' with an
average altitude of 3m above the sea level usia@fial split-plot in randomized complete block idgswith three
replications in 2010 growing season. In this stodin plot was consisted of water regimasgdry land and =12
day Interval Irrigation and sub factor was coresistf combination of zeolites {Z 0 & Z,=7 ton/ha), bio-fertilizers
and different levels of chemical nitrogen fertilizeN,=0, N,= Azospirillum + Azotobacter, & 30 kg N hd+
Aazospirillum + Azotobacter, )t 60 kg N hd+ Aazospirillum + Azotobacter ands 90 kg N hd+ Aazospirillum
+ Azotobacter) was performed. Based on soil analff&able 1), phosphorous and potash fertilizer vegnaied for
all treatments. At first, the field was submitted & complete tillage on May 7, 2010 and followgctchkeating ridges
and furrows, cultivation of NC2 variety seeds sdrtPrior to cultivation, the seeds were disinfédre 2:1000
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carboxin thiram as a fungicide [2]. Crop managenmerations included weeding (to control weeds) sio
dressing around the root. Harvest was done on Béyete22, 2010. Surface irrigation method used is tbsearch
was of the ridges and furrows system type wheredib@ance between the ridges was 75 cm with therie
between plants in each ridge being 30 cm .Azot@vawtd Azospirillum used in this experiment weré¢hia form of
powder containing 108 Azotobacter and Azospirilleedls per 1 gram and packed in 1 kg cases. Foryimgpl
Azotobacter and Azospirillum: First, a 20% solutiminsucrose was made. Powder of Azotobacter and@idtbum

was added to it and completely mixed. Second, seeds inoculated with such mixture.

Consumed water level during the growth period weterminined through measuring the amount of irrigati@ater
and the precipitation level. In order to measume @imount of water for irrigation for each experitatrunit, a
contour was used. For 12 days irrigation managesnéhirrigation frequencies was considered, regpagtin

which 350 mm water was consumed. To determinedta biomass (dry matter) at maturity, after exahtgdtwo

rows on both sides in each plot, 12 plants werdoary selected. Then, pods, leaves and stems Wacecpin a
70°C oven for 48 hours. When dried, initially, nratypods' weight for each plant was measured byrdtie of
mature pods weight to the number of mature podslpeplants. To estimate pod yields, after the estolu of two
rows on the sides, mature pods and seeds were @eiging an accurate laboratory scale. Also toroiéte the
plant growth rate, pod growth rate, partitioningeffiwient and during growth period from pod fillinfigllowing

equations were used [21].

Plant Growth Rate = (Pod yiledx1.65) + Biological Yield
During growth period from planting to harvest irckeglot

Pod Growth Rate = (Pod yiledx1.65)
During growth period - Day to 50% flowering in egulot - 15

Partitioning Coefficient = Pod Growth Rate
Plant Growth Rate

During Growth Period from Pod Filling = Pod Yield
Pod Growth Rate

For variance analysis and the comparison of mehresgdDuncan test, probability level of 5%) andrder to draw
relevant diagrams, SAS and Excel software were.used

Table 1: Some chemical and physical properties of soil of the experimental location

Potassium Phosphorus (ppm) Nitrogen (%) pH Organic carbon (%)Soil texture
(ppmy
215 1.12 0.074 6.5 0.67 Sandy Loamy

RESULTSAND DISCUSSION

Regarding to variance analysis, crop growth rat@rivbable level of 1% is significant in treatmeffitimigation
management; amount zeolite; bio-fertilizers andedént levels of chemical nitrogen fertilizer effeqTable 2).
Maximum crop growth rate were obtained under 12sdaygation management (8.11 ¢aay); application of 7
ton ha-1 zeolite (8.46 gfmlay); application 30 kg N ha-1+ Aazospirillum +diabacter (9.65 g/frday) (Table 3).
Minimum crop growth rate were obtained under dndl@ondition (6.08 g/fday); application of 0 ton ha-1 zeolite
(5.73 g/mM.day); application control (4.54 gfrday) and 0 kg N ha-1+ Aazospirillum + Azotobaq®#6 g/m.day)
(Table 3). True irrigation management and propagasof amount of nitrogen fertilizer could leadiniarease in
groundnut growth, because by this process, levidafes will develop and less light penetrate sui. Therefore
due to direct relation between plant growth ratd Bght absorption by canopy of plant, light absamp increase
lead to increase in plant and crop growth rate.

Regarding to variance analysis, pod growth ratgrwbable level of 1% is significant in treatmentiofgation
management; amount zeolite; bio-fertilizers andedént levels of chemical nitrogen fertilizer effe{Table 2).
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Maximum pod growth rate were obtained under 12 dlaig@tion management (9.68 gfmiay); application of 7 ton
ha-1 zeolite (10.14 g/hday); application 30 kg N ha-1+ Aazospirillum +diabacter (12.31 g/fday) (Table 3).
Minimum pod growth rate were obtained under drylanndition (6.48 g/faday); application of 0 ton ha-1 zeolite
(6.02 g/m.day); application control condition (4.35 d/aay) and 0 kg N ha-1+ Aazospirillum + Azotobadte6
g/m’.day) (Table 3).

Regarding to variance analysis, partitioning caéfit in probable level of 1% is significant in dtment of
irrigation management; amount zeolite; bio-ferblig and different levels of chemical nitrogen fiezdir effects
(Table 2). Maximum patrtitioning coefficient weretalmed under 12 days irrigation management (1 d@pjication
of 7 ton ha-1 zeolite (1.143); application 30 kghh-1+ Aazospirilum + Azotobacter (1.23) (Table B)inimum
partitioning coefficient were obtained under drpdacondition (1.006); application of 0 ton ha-1 l#eo(1.003);
application control condition (0.92) (Table 3).

Regarding to variance analysis, during growth mekfiemm pod filling in probable level of 1% is sidicant in
treatment of irrigation management; amount zeatite:fertilizers and different levels of chemicdtragen fertilizer
effects (table 2). Maximum during growth periodrfrgod filling were obtained under dry land conditi@7.23
day); application of 7 ton ha-1 zeolite (46.6 dagpplication control condition (47.83 day) (Table Blinimum
during growth period from pod filling were obtainedder 12 days irrigation management (45.1 dayliegtion of
0 ton ha-1 zeolite (45.73 day); application 30, 8Dkg N ha-1+ Aazospirillum + Azotobacter (45.y )@ able 3).

Table 2: Resultsof variance analysisfor effectsof zeolite, bio-fertilizersand different levels of chemical nitrogen fertilizer under
irrigation water management on physiological traitsin peanut

S.OVvV DF

Crops Growth Rate

Pod Growth Ratgartltlonmg During growth period from

coefficient pod filling
Replication (R) 2 17.243 36.948 0.0206 0.2666
Irrigation (1) 1 62.220 152.960 0.2666' 68.2666
RxI 2 0.379 1.368 0.0006 0.2666
Zeolite (2) 1 111.248 254.616 0.294 11.2666
Nitrogen + Bacteria (N) 4 52.068 123.715 0.1747 12.6666
IxZ 1 0.3081 0.0666 0.0006 0.2666
IxN 4 2.9797 8.964 0.0037 0.2666
ZxN 4 3.423¢ 10.91¢ 0.005: 0.266¢
IxZxN 4 0.9319 2.818 0.0069 0.2666
Error 36 2.504 6.005 0.0069 0.2666
CcVv 2 22 30 7 7.41

ns, ** and * respectively: non significant, significant in 1% and 5% area

Table 3: Results of means comparison effects of zeolite, bio-fertilizersand different levels of chemical nitrogen fertilizer under irrigation
water management on physiological traitsin peanut

S.0.vV Crops Growth Rate  Pod Growth Ratgartiti_oping During growt_h_period from

coefficien pod filling

Irrigation (1)

I1 6.08B 6.48B 1.006B 47.23A

I 8.11A 9.68A 1.14A 45.1B

Zeolite (2)

Z; 5.73B 6.02B 1.003B 45.73B

Z, 8.46A 10.14A 1.143A 46.6A

Nitrogen + Bacteria (N)

N1 4.54C 4.35C 0.92C 47.83A

N, 5.46C 5.6C 1.008C 46.5B

Ns 9.65A 12.31A 1.23A 45.5C

N4 8.3B 9.89B 1.15B 455C

Ns 7.5B 8.24B 1.05B 45.5C

W thin each column, means followed by the same letter do not differ significantly at P<0.05
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