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ABSTRACT

Afield experiment was carried out at El- Gemmeiza Agricultural Research Station, El-Gharbia Governorate during
the two summer growing seasons, 2011 and 2012 located at lat. 30.47, long 31.00 and 14.80 m above the mean sea
level to study the effect of nitrogen fertilizer rates, i.e., control (without N fertilizer),25, 50 and 75 kg N/fed., and
foliar application of humic and fulvic acids together or individually on yield, chemical composition of rice plants
and nitrate as well as nitrite content in drainage water at 60 days from transplanting as well as of soil after
harvesting. High level of nitrogen fertilizer (75 kg N /fed.,) achieved significantly increases of riceyield and N, P &
K content of grain and straw as well as NO, and NOs of grain and straw . While, the lowest significant values of
such parameters were recorded by low rates(without addition of nitrogen fertilizer )followed by 25 kg N/fed.,in both
growing seasons. Foliar application of humic and fulvic acids together led to significant increases of riceyield and
N, P & K content of grain and straw as well as NO, and NOs of grain and straw, whereas, the lowest significant
ones wer e obtai ned when sole foliar application of fulvic acid in both seasons. In most cases, the highest significant
values of rice yield and N, P & K content of grain and straw as well as NO, and NO; of grain and straw were
obtained when foliar application of humic and fulvic acids together under the high levels of nitrogen fertilizer was
added. While, the lowest ones were recorded with sole foliar spray of fulvic acid under the low level of N in both
seasons. The high level of nitrogen fertilizer achieved significantly increases of nitrate and nitrite content in
drainage water at 60 days from transplanting as well as nitrate, nitrite and ammonium of soil after harvesting
compared to low ratesin both seasons. While, the same parameters were increased significantly by sole application
of humic and /or fulvic acidc, but the lowest ones were achieved by foliar spray of both organic acids together in
both seasona. On the other hand, such parameters were significantly increased by sole foliar application of humic
or fulvic acids with high levels of nitrogen fertilizer. Whereas, the lowest ones were observed by foliar spray of
humic and fulvic acisd together with no addition of nitrogen fertilizer in both seasons.
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INTRODUCTION

Rice is a major food crop in South America, Asiad &frica [1]. Modern production agriculture recesrefficient,
sustainable, and environmentally sound managemeatipes. Nitrogen is normally a key factor in asling

optimum lowland rice grain yields [2]. Nitrogen (N essential for rice, and usually it is the myistd-limiting

nutrient in irrigated rice production around therlao[3]. [4] and [5] reported that in cereals inding rice, N
accumulation is associated with dry matter produnctind yield of shoot and grain. [1] believed ttias may be
associated with maximum yield of shoot yield.
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It is essential to find out the optimum rate ofagen application for efficient use of this elembgtthe plants for
better yield. The increasing of rice yield is mgirdue to lack potential varieties and managemeattjmes.
Application of fertilizer rates is of the most effeve mean for maximizing yield of rice. The fastthat rice plants
require more nutrients to produce more yields. dgign is a major essential plant nutrient and aikeut for
increasing crop yield. Yield increase (70-80%)iefd rice could be obtained by the application ibfagen fertilizer
[6]. Optimum dose of nitrogen fertilization plays/éal role in growth and development of rice plalts growth is
seriously hampered when lower dose of nitrogemp@iad which drastically reduces yield. Nitrogerstapositive
influence on the production of effective tillersrpgant, yield and yield attributes [7-8]. Nitrogeiptake during
early growth stages accumulates in the vegetatioetty period and is utilized for grain formation.gheat portion
of the N is absorbed during differentiation [91LO] the increase in plant height due to applicatbmcreased level
of nitrogen might be associated with stimulatindeetf of nitrogen levels on various physiologicabgesses
including cell division and cell elongation of thdant. [11] concluded that the nitrogen applicatiates was
affected linearly the number of grain per panictel dhe grain rice yield. The yields always increasth the
addition of nitrogen up to 200 kg N haThis implies that nitrogen is very important fretrice system, and that care
should be taken to use this element at econoneual.l

Humic and fulvic acids are excellent foliar fee@ir carriers and activators. Application of humiduvic acids as
foliar sprays, can improve the growth of plantdgk, roots, and yield. By increasing plant growtbcpsses within
the leaves, an increase in carbohydrates contemhieoleaves and stems occurs. These carbohydregethen
transported down the stems into the roots wherg #ne in part released from the root to provideriants for

various soil microorganisms on the rhizoplane anthe rhizosphere. The microorganisms then releagis and
other organic compounds which increase the avidithabif plant nutrients. Other microorganisms reledhormone
like" compounds which are taken up by plant rodis.Tole of humic and fulvic acids in overcoming trermful

effects of salinity and drought stress of plantg/ba due to the increase in chitinase activity [A@§ stimulation
plant growth through increased cell division, adlvas optimized uptake of nutrients and water [43-also,

regulate hormone level, improves plant growth andaaces stress tolerance [15]. HA is a suspenbi@ased on
potassium humates, which can be applied succeggfuthany areas of plant production as a plant gnastimulant
or soil conditioner for enhancing natural resisamgainst plant diseases and pests [16]. Humictesutes will

maximize the efficient use of residual plant nuite reduce fertilizer costs, and help releaseethpbant nutrients
presently bound is minerals and salts.

Great emphasis has been placed, for the Egyptarproduction, on studies for reducing N losseseahdncing N
efficiency. The objective of the present study haen to compare the effects from N-fertilizeresaas form of
anhydrous ammonia and foliar application of orgaagids(humic and/or fulvic) on the rice yieldqugnt qulity
and NQ& NO; of drainage water at 60 days from transplantindysoil after harvestingas well as \Nbf soil .

MATERIALSAND METHODS

The field experiment was conducted at the experiadidarm of Gemmeiza Agriculture Research Statigid(lie

Delta, Egypt), during the summer seasons of 20HL2112. The experimental site is located at lat4B0long
31.00 and 14.80 m above the mean sea level. Rhghmical properties of the soil were measurethbystandard
methods of soil chemical analysis [17]. The analysi respective years of experimentation wereegntesl in Table
1.

The experiment was to investigate the effect ofogien levels as well as humic & folvic acids indially or
together on rice yield, macronutrients contentrairgand straw yield , grain quality and nitrogesd as nitrite and
nitrate by leaching through drainage water as agBoil after harvesting.

A split plot design with three reiterations wasdigéth four nitrogen levels added as a form of attbys ammonia
(82 % N) i e., control (without N fertilizer), 250 and 75 kg N/fed as main plots and organic agidmic &fulvic
acids individually or together) at rate of 5 g/hssisted squared were allocated at random in sib-ged., =
faddan 4200

Rice seedlings varieties, Giza 104, was sown dh aiid 28' May at the first and second season, respectivedy a
transplanted after 30 days from growing seed imtirsery bed in the two seasons.
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Table (1): Some soil physical and chemical propertiesof the experimental site

. . Season

M echanical analysis 2011 2012
ICoarse sand 0.75 0.92
ISandfine % 21.35 23.15
Silt 33.42 35.17
Clay 44.48 40.76
Soil texture Clay Clay
IChemical analysis
pH soil: water susp., 1:2.5 7.55 7.73
EC, dSnt soil: water extract., 1:2.5 0.92 0.81
CaCQ % 3.72 3.43
oM 1.75 1.68
Ca™ 3.15 3.38
Mg™ 277 2.92
K* 0.48 0.55
Na* 3.49 2.69
cor Meq/L 0.00 0.00
HCOs 1.72 1.48
CI 4.63 4.30
SOy~ 3.54 3.76
N 37.27 26.78
P Available nutrients (mg k§ | 9.38 7.55
K 372 347

Plot size was 12.6 7{3x4.2) and contained 20 rows 5 cm long and 15 cpa Phosphorus and potassium
fertilizers were applied to all the experimentabtpl at rates of 15.0 kg,Bs and 24 kg KOs in the form of
superphosphate (15.0%@®) and potassium sulphate (48%@, respectively. Both phosphorus and potassium
were added during soil tillage. While, nitrogentilezer was injection in the soil before cultivatia@bout 7 days.
Humic and fulvic acids were divided into equal sdlhses to be added at basal dressing and at @amittation (20
and 35 days from transplanting, respectively). Baimic and fulvic acids were also added as a falgiay on rice
plant at rates of 300 L/fed. The recommended dézo fertilizer was applied to nursery bed atterof 2kg zinc
sulphate (ZnSg)/kerate (two kerate nursery transplanted on fed. Pisometer was established in each plot of the
experiment for analyzing nitrite and nitrate in tth@inage water at 60 days from transplanting as agenitrite,
nitrate and ammonium in the soil after harvisting

The net plots area were harvested and sun-drie@ ftays in the field and the total biomass yields wecorded.
After threshing, cleaning and drying the grain aithw, yields were recorded. Straw yield was oleity
substracting grain yield from total biomass yie@ains and straw samples were taken and oven dti@doC,
crushed, digested and chemically analyzed to datermd, P and K% in grains and straw and to caleutaeir
contents. Nitrogen was determined using micro Kgkldwhile phosphorous was determined colorimdtyiagsing
ammonium molybdate and ammonium metavanadate angotal the procedure outlined by [17]. Potassiuns wa
determined using the flame spectrophotometry mefh8fland total hydrolysable carbohydrates wereheined
by using the method described by [19]. Nitrate &fittite in plant and drainage water as well as,NO; and
NH, in soil after harvisting samples were determinecbading to the procedure outlined by [20].

The results were statistically analyzed using M stanputer package to calculate F ratio accordinf21]. Least
significant difference method (L.S.D) was usediftecentiate means at the 0.05 level [22].

RESULTSAND DISCUSSION

Grain and straw yield aswell astotal carbohydrate of rice plant

Data presented in Table 2 show that the grain #agdvsyield wer increased significantly by using thigh levels
from anhydrous ammonia (75 kg N/fed.) in both seas@Vhereas, the treatment of 50 kg N/fed., gaeestime
trend with no significance differences between thenstraw in both seasons and grain in secondamée other
hand, the lowest ones were obtained when congalrivent (without nitrogen fertilizer ) was appli@iiowed by
the treatment of 25 kg N/fed., in two seasons. fher total carbohydrate of grain rice plant, it wasreased
significantly when the control treatment was aphligshile decreased significantly by increasing #gmhydrous
ammoni rates up to 75 kg N/fed., in th& deason. On the contarery, this parameter wasi@ttefl significantly
when anhydrous ammonia rates were added in flom@ The increase in rice yield in response to apféinof N
fertilizer is probably due to enhancing availakilaf nitrogen which enhanced more leaf area resylihhigher
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photo assimilates and thereby resulted in morevditer accumulation. These results are supportetiéfindings
of [10] and[23] concluded that the grain and straw of rice yiekravincreased significantly by adding nitrogen
fertilizer.

With regard to the effect of foliar spray of hun@ind/ or fulvic individual or together ongrain artdasv yield as
well as total carbohydrate of grain rice plant,uissreavel that, the foliar spray of humic andvitltogether
increased significantly grain and straw rice yigldoth seasons. On the other hand, the lowest waes recorded
when sole foliar application of fulvic acid was dse both ones.Conversely,total carbohydrate wgsifséant

increased by individual foliar spray of humic orlvio acids in the first season. While, it wasn'tfeatted

significantly when foliar spray of humic and/ orlfie individual or together were applied in th&%he. The
increment in growth parameter and yield may be tduthat HA are extremely important component beeatsy
constitute a stable fraction of carbon, thus retingathe carbon cycle and release of nutrientduding nitrogen,
phosphorus, and sulfur, which decreasing the neednbrganic fertilizer for plant growth. HA stimates plant
growth by the assimilation of major and minor eletse enzyme activation and/or inhibition, changemiembrane
permeability, protein synthesis and finally theiztion of biomass production [24].

Table 2 Effect of nitrogen fertilizer ratesand foliar application of organic acids on yield and total carbohydrate of rice plant

Treatments [ grain yield t/fed. [ straw yield t/fed. [ total carbalngite (%)
[ humic | fulvic | H+F | Mean| humic] fulvif H+F Meaf humic fulvic [ H+F | Mean

2011
Zero nitrogen(control)| 1.672] 1512 1748 1644 1.501.368| 1.693] 1.523 77.1 77.36  76.y3 77|09
2 5 kgN/fed. 3.300 3.04Q 349 3.2719 2.983 2.640 218.| 2.947 75.83 76.05 75.1B  75.69
50 kg N/fed. 3.846 3.311 4138 3.763 3.495 2.970 683.| 3.382 75.36 75.79 7456 7523
75 kgN/fed. 3.981 3433 4156 3.857 3.600 3.070 93.y 3.488 74.38 74.26 7398 74.19
Mean 3.200 2.824] 3.38 2.896 2512  3.097 75,68 .867% 75.10
LSD at 5%
N- levels 0.08156 0.1094 0.5299
Organic acids 0.09077 0.1060 0.4438
Interaction 0.1815 0.2120 0.8877
2012
Zero nitrogen(control)] 2.068) 1666 1.880 1.8y1 2411528 1.837| 1.92d 55.1 7427 7368 67|71
25 kg N/fed. 3.628 3.384 3.75F  3.590 3.4719 2.410.30B | 3.196 72.15 72.33 7152 72.00
50 kg N/fed. 3.925 3.522 4195 3.841 3.610 3.208 84@.| 3.553 70.70 71.46 7006 70.14
75 kg N/fed. 4.148 3.785 4278  4.069 3.7%2 3.407 96%3.| 3.708 69.96 70.18 69.3p 69.83
Mean 3.442 3.090, 3.52 3.318 2738 3.236 67,00 .0672 71.15
LSD at 5%
N- levels 0.2630 0.4407 NS
Organic acids 0.2463 0.3407 NS
Interaction 0.4926 0.6815 18.50

Concerning the interaction effect of anhydrous amimaates and foliar application of organic acidsgpain and
straw as well as total carbohydrate of rice pldata in Table 2 illustrate that in most cases hilgaest significant
values of grain and straw rice yield were obseawken foliar spray of humic + fulvic acids togettoerindividualy
under anhydrous ammonia at the rates of 50 andy79/fed., was added in both seasons. On the btred, the
lowest ones were obtained by either humic or /dwmifuacids together or individualy with control a&tment
(without N fertilizer) in both ones. Vise versagthighest significant value of carbohydrate conteas recorded
when humic or /and fulvic acids together or indixétly with control treatment (without N fertilizewas applied.
While, the lowest one was obtained by foliar apgiimn of humic or /and folvic acids together oriundualy with
75 kg N/fed.,in ' season only. In second season, the treatmentleffa@ar spray by folvic acid under control
treatment (without N fertilizer) offered best sifjcéint values of carbohydrate content, while, lingest one was
recorded by sole foliar spray by humic acid witintrol treatment. In this conections, [25] demortstlathat the
application of humic substances in combination witttogen fertilizer can improve the growth of pdoliage,
roots, and fruits. Plant nutrients within foliartiézers are rapidly absorbed by the plant lea®sincreasing plant
growth processes within the leaves an increasartmobtydrates content of leaves and stems occurs.

M acronutrients content of ricegrain yield

Results in Table 3 obviously clear that the treatinod high level from anhydrous ammonia (75 kg N/fggave the
highest significant values of N, P and K contentgadin yield in both seasons. On the other hanel,ldlvest
significant ones were obtained when control treatnfeithout N fertilizer) followed by the treatmenf 25 kg
N/fed., was applied in both ones. These resultsiraaccordance to the findings of [26] who coneldidhat the
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improvement in yield owing to the application offéHilizers might be brought by the beneficial etfef these on
nutrient uptake, physiological growth.

Regarding the effect of foliar spray of organicdscon N, P and K content of grain rice yield, resghow that the
mixture spray of humic and fulvic acids achivedndiigant increases on such parameters, whereasowest ones
were recorded by sole application of fulvic acidkath seasons. A humic acid is considered to iserdhe
permeability of plant membranes and enhance thakapof nutrients [27 and 25]. Similarly [28] empizas
significant effect of humic acids on yield and vietomponents of wheat. The activation of many psses
accompanied emergence of primary root and the eaneegof shoot.

Concerning the effect of the interacted factardar this study, data reveal that the foliar sgmayumic and fulvic
acids together under the high level of anhydrousnania (75 kg N/fed.,) gave the highest significaalues of
grain macronutrients contentin both seasons. Theegeend was observed by sole foliar spray of huewid with
the high level of nitrogen fertilizerin second sma®nly. Oppositely, in most cases,the lowsetiSgant ones wer
observed when individual foliar application of henar fulvic acids with control treatment without flertilizer in
both ones. [29] studied the effect of foliar sprajsiumic acids on yield of common bean. They fotimat, humic
acids significantly increased yield and proteinteats of common bean. It can be concluded that tignbstances
are excellent foliar fertilizer carrier and actiwet. Application of humic and fulvic acids in combtion with major
nutrients, can improve the growth of plant. Plamtrients within foliar fertilizers are rapidly abbed by the plant
leaves and have positive effects on physiologioatgss into plant.

Table 3 Effect of nitrogen fertilizer ratesand foliar application of organic acidson N, P and K content of ricegrain yield

Treatments [ N-grain(kg/fed.) [ P-grain(kg/fed.) [ K-grain(kg/fed.)
[ humic | fulvic | H+F | Mean| humic[ fulvif H+F Meaf humic fulvic [ H+F | Mean

2011
Zero nitrogen(control)] 20.12] 18.3y 21.13 19.87 6.585.790| 5.940| 5.770 225 2177 26.18 23/50
2 5 kgN/fed. 41.36 39.52 4568 42.19 11.66 10/58 .13 11.80| 53.37| 49.56 56.2B  53.97
50 kg N/fed. 52.53 45.67 56.48 51.56 13.42 11/97 198 1351| 61.44| 56.55 68.2f  62.99
75 kgN/fed. 57.38 5322 5895 56.592 14.22 13)08 714. 14.67| 7050 61.97 7228  68.33
Mean 42.85 39.19] 455 11.2p 10.35 12[74 51197 4%47 55.75
LSD at 5%
N- levels 0.4728 0.2095 0.3929
Organic acids 0.4979 0.3035 0.6193
Interaction 0.9958 0.6070 1.239
2012
Zero nitrogen(control)] 17.600 20.55 23.20 20.45 3.046.150| 6.670| 5.959 28.8 2465 28.y3 27{42
2 5 kg N/fed. 47.41 43.72 49.36  46.83 13.48 11{523.81 | 12.96| 57.75| 53.48 60.22 57.15
50 kg N/fed. 54.23 48.10 57.71 53.35 15.%3 13/41 .884§ 15.27 66.31 59.47 716D 65.19
75 kg N/fed. 60.90 55.15 6150 59.18 16.97 15/50 .737 16.73 7241 65.5( 756 7130
Mean 45.03 41.88] 47.94 12.7p 11.65 13[79 56{34 .785(0 59.06
LSD at 5%
N- levels 2.015 0.8398 2.077
Organic acids 1.498 0.5328 1.848
Interaction 2.995 1.066 3.697

M acronutrients content of rice straw yield

Generally, the same trend of grain macronutrieotsgent were observed for such parameters of rigavst data
tabulated in Table 4 reveal that the N, P and Kexttrof straw were increased significantly by irmsiag anhydrous
ammonia rates up to 75 kg N/fed., while , the sparameters were decreased significantly when comaatment
(without N fertilizer) followed by 25 kg N/fed., waapplied in both seasons. The present results@kplonfirm
the similar results obtained by [30] who statedttttee demand of the rice plant for other macroeuts
mainlydepends on the N supply. In the same wadriglantmacronutrient accumulation was observddgher N
level .

With respect to the effect of organic acids asafodipplication on N, P and K content of straw; ltssshow that the
foliar application of humic and fulvic acids togethed to highest significant values of all paraengtin Table 4.
While, the lowest ones were obtained by foliar &gpbn of fulvic acid individually in both seasorkhis may be
explained as due to the application of humic ardduacids as a spraying on plants increasing tugsrof plants
and increasing the surface area for roots perlength.This greatly enhances exudation of carbagglgphenolics
water, solubilization of mineral and organic nuiteeand consequently uptake of inorganic nutriesutsino acids
and water per unit root mass. This was reflecteéhoreasing the movement of nutrients through pfearts. This
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result agrees with [31-32] who reported that thedfieial effect of humic acids on plant growth étated to its role
as it acts like plant growth hormones.

Table 4 Effect of nitrogen fertilizer ratesand foliar application of organic acidson N, P and K content of rice straw yield

Treatments [ n-straw(kg/fed.) p-straw(kg/fed.) k-straw(kg/fed.)
[ humic | fulvic | H+F | Mean| humic[ fulvif H+F Meaf humic fulvic [ H+F [ Mean
2011
Zero nitrogen(control) 9.73 9.15 10.68 9.853 3.2p@.700 | 3.650| 3.2000 10.17 9.583 10.87 1021
2 5 kgN/fed. 21.30 19.0¢ 2156 20.62 6.140 5.800 73®.| 6.223| 23.81 22.00 26.08 23.96
50 kg N/fed. 23.98 22.5Q 25.74 24.06 7.240 6.550 74®.| 7.510( 27.10 24.95 3036 2747
75 kgN/fed. 27.42 2410 30.0p 27.37 8.330 7910 3®.8 8.557| 31.28 29.63 355 3216
Mean 20.60 18.69 21.9 6.24p 5.640 7.237 2309 .542]1 25.72
LSD at 5%
N- levels 0.4643 0.3422 0.3008
Organic acids 0.3429 0.2030 0.3631
Interaction 0.6858 0.4059 0.7262
2012
Zero nitrogen(control) 10.18] 9.43 11.97 10.p3  3.263.080 | 3.790| 3.379 1724 9.620 11.22 12|69
2 5 kg N/fed. 22.22 19.60 23.2p 21.47 7.050 6.7180.660 | 7.163 25.38| 22.99 26.74 25.04
50 kg N/fed. 25.15 24.0Q 2688 2534 8.730 7.580 32®.| 8.543| 28.96 26.10 3184 28.97
75 kg N/fed. 28.64 24.57 3184 28.35 9.420 8.970 .51Q 9.499| 33.87 30.53 364 33.40
Mean 21.55 19.40] 23.2 7.117 6.503 7.819 26\36 .3122 26.55
LSD at 5%
N- levels 0.1711 0.3052 3.849
Organic acids 0.3144 0.2240 3.036
Interaction 0.6289 0.4480 6.073

For the effect of interacted factours under stuldya reveal that the highest significant valuesligbarameters were
observed when foliar spray of humic and fulvic adidgether under 75 kg N/fed., was practeced. ©@wther hand,
the lowest significant ones were recorded by spfdieation of humic or fulvic acids with controke@tment(without

N fertilizer) in both seasons.These results ar@arpd by the findings of [27 and 25].

Table 5 Effect of nitrogen fertilizer ratesand foliar application of organic acids on NO, and NOs(ppm) content of ricegrain and straw

yield
Treatments No, - straw Na@ -straw Na -grain Na -grain

[ humic | fulvic [ H+F ] Mean| humic] fulvici H+F Meaf humif fulvic | H+F [ Mean| humic] fulvic | H+F [ Mean
2011
Zero nitrogen (control) 1.437| 1.31p 1.680 1.4fy6 66.9 3.180| 4.270, 3.803 0.980p 0.840 1.1p3 0.991 1.830.200 | 1.730| 1.420
2 5 kgN/fed. 3.050 2.62Q 3.580 3.043 5.820 4.940 17®.| 5.643 1.210 1.05( 1.76D 1.340 1.970 1.520 2.p7D920
50 kg N/fed. 4.930 3.809 5.260 4.663 6.220 5.530 78®.| 6.177 1.930 1.48( 2.15D 1.853 2.610 2.080 2.p6D550
75 kgN/fed. 5.380 4270 6.330 5.327 6.730 5980 6®.9 6.557 2.550 1.92¢ 2.88p 2.450 3.410 2.180  3.p5R.380
Mean 3.699 3.0000 4.21 5.682 4908 6.045 1.668 3221 1.986 2.330 1.894 2.72/7
LSD at 5%
N- levels 0.2364 0.3755 0.4175 0.2474
Organic acids 0.2433 0.3060 0.3515 0.2508
Interaction 0.4865 0.6120 0.7031 0.5017
2012
Zero nitrogen (control) 2.063 1.73p 1.893 1.8p6 5@.1 3.470| 4.680, 4.10Q 1.050 0.800 1.3p0 1.967 1.758.250 | 1.950( 1.65]1
2 5 kg N/fed. 3.270 2.88(Q 3.95p 3.3§7 6.790 5.950.220 | 6.653 1.420 1.31 1930 1553 2.280 1.980 02p®.287
50 kg N/fed. 5.280 4.920 5.880 5.340 7.2%0 6.7113 697.| 7.220 2.260 1.97( 2550  2.260 2.980 2.100  3.pZD950
75 kg N/fed. 5.920 4.799 6.520 5.743 7.710 7.100 980.| 7.597 2.910 2.600 3.157  2.889 3.820 3.400 483850
Mean 4.133 3.580 4.56 6.475 5.808 6.894 1.910 6701 2.247 2.696 2.332 3.026
LSD at 5%
N- levels 0.3611 0.3755 0.1749 0.2778
Organic acids 0.3483 0.2338 0.2417 0.3662
Interaction 0.6967 0.4677 0.4834 0.7323

NO, and NO; content of ricegrain and straw yield

Results in Table 5 reveal that the same trend o¥einentioned results are presented in this Tdidethreatment of
75 kg N/fed., (high level of anhydrous ammoniayeythe highest significant values of Bl@&nhd NQ content of rice
grain and straw yield. On the other hand, the lovoees were obtained by control treatment follwgd2b kg
N/fed., in both seasons. Nitrates absorbed by ptzots are normally incorporated into plant tiseseamino acids,
proteins, and other nitrogenous compounds. Thues,ctincentration of nitrate in the plant is usudtiw. The
primary site for converting nitrates to these pmdduis in growing green leaves. Under unfavorabiewigg
conditions, especially drought, this conversioncess is retarded, causing the nitrate to accumulatiee stalks,
stems, and other conductive tissue. In this respa@} found that the values of N@nd NQ in rice grain were
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increased significantly with increasing nitrogertifezer rates.

With respect to the effect of foliar spray with anjc acids on N©and NQcontent of rice grain and straw vyield,
foliar application of humic and fulvic acids togethwas increased significantly all such parametérkile, the
lowest ones were obtained when foliar applicatibfulyic acid alone was applied in both seasons.

For the effect of interacted factors under stud@,nd NQ content of rice grain and straw yield were incegas
significantly when foliar spray of mixture humic crfulvic acids with high level of anhydrous ammoriia kg
N/fed., in both seasons. Whereas, foliar applicatibhumic acid alone under the same level of Nlifegr gave the
same significant values of N@nd NQ content of rice grain and straw yield in seconeé only. Vis versa, the
lowest significant values of such parameters wéatained by sole foliar application of fulvic acichder control
treatment(without N fertilizer) in both seasons.

NO, and NOj3 content of diranage water at 60 days afetr transplanting aswell as of soil after harvestingrice
Data tabulated in Tables 6&7 show that the higlsagtificant values of all parameters in this Tab@l&7 were
observed by adding high level of nitrogen fertitizé/hereas, such parameters were decreased sanilfiavhen
control treatment follwed by 25 kg N/fed., were giirsed in both seasons. In this connection, [38]exkthat the
diranage water is that portion of water undernehth surface of the soil that can be collected viitineholes,
tunnels, or drainage galleries, or that flows ratyrto the soil’'s surface via seeps or springsoAl[34] observed
that high rates of N fertilizer used in the prodaoictof continuous corn have resulted in excessitrate- N leaching
in groundwater which frequently exceeded the maxinuontamination level of 10 mg’L Furthermore, [35-36]
stated that in aerobic condition, WHnay be transformed to nitrate (NQvia nitrification . Since groundwater is
an indispensable water resource for human consommspecially in developing countries and the fiett
eventually contaminants in the groundwater willdigcharged into the river or streams which is @spurce of
drinking water, most authors referred to the dmgkiwater standard guidelines as a baseline to agbes
contamination level.

Regarding the effect of foliar application by orgamacids on parameters in Tables 6 &7, in most adata
illustrate that the lowest significant values weeeorded when foliar application of humic and faltdgether in
both seasons. Conversely, the highest ones werinelt by adding foliar spray of humic or fulvic d&i
individually in both seasons. On the other hand, ld@d NH, of soil after harvesting were not affected bydol
application of organic acids in second season Siilar results were obtained by [37] who concludiedt the
organic manure application with chemical fertilizémcreased the yield and nitrogen use efficieriayce, reduced
the risk of environmental pollution and improvedl dertility greatly. It could be a good practicechnique that
protects the environment and raises the rice yiettlis region.

Table 6 Effect of nitrogen fertilizer ratesand foliar application of organic acidson NO, and NOs(ppm) content of diranage water at
60days afetr transplanting

Treatments [ NO, in diranage water [ Ngn diranage water
[ humic | folvic | H+F | Mean| humic| folvicf H+F Meal
2011

Zero nitrogen(control)]  2.0000 2.02 2.000 2.0p7 @.624.680| 4.450| 4.583
2 5 kgN/fed. 5.480 5.580 5.100 5.387 6.720 6.7170 05®.] 6.513
50 kg N/fed. 5.420 5.650 5250 5.440 6.660 6.900 44®.| 6.667
75 kgN/fed. 5.700 5920 5250 5.623 8.000 8.350 0.l 7.817
Mean 4.650 4.793] 4.40 6.50D 6.675 6.010
LSD at 5%
N- levels 0.2219 0.2849
Organic acids 0.3329 0.2257
Interaction 0.6659 0.4514
2012
Zero nitrogen(control)]  2.787]  2.25 1960 2382 06.734.840| 4.580| 4.383
2 5 kg N/fed. 5.600 5.730 587D 5.733 7.360 7.810.550| 7.573
50 kg N/fed. 5.980 6.220 5.850 6.017 7.1%0 7.850 93®.| 7.310
75 kg N/fed. 6.730 7.000 5930 6.583 8.550 9.100 06@.| 8.570
Mean 5.274 5.300] 4.90 6.698 7400 6.780
LSD at 5%
N- levels 0.5348 0.5133
Organic acids 0.3672 0.5615
Interaction 0.7344 1.123
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Table 7 Effect of nitrogen fertilizer ratesand foliar application of organic acids on NO,, NO3; and NH4(ppm) content of soil after
harvestingrice

Treatments [ NO, - soil [ NG; - soil [ NH, soil
[ humic | folvic | H+F | Mean| humic] folvicf H+F Meaf humic folvic [ H+F | Mean
2011
Zero nitrogen(control) 1.180 1.24 1.050 1.157 G.253.280 | 3.110{ 3.213 9.65 9.730 9.250 9.5943
2 5 kgN/fed. 1.580 1.72(¢ 1.38Dp 1.560 3.7%3 4250 75@.| 3.918 11.70 11.96 11.4p  11.49
50 kg N/fed. 2.410 2.58(Q 222D  2.4Q03 5.000 5.170 55@t.| 4.907 12.42 12.85 11.80 12.36
75 kgN/fed. 2.980 3100 2.87p 2943 5.6%0 5.880 5.1 5.560 13.70 14.1¢ 1285 13.55
Mean 2.037 2.160 1.88 4.418 4.645 4.140 11187 .1612 11.33
LSD at 5%
N- levels 0.2501 0.4392 0.3574
Organic acids 0.2791 0.2831 0.3832
Interaction 0.5582 0.5662 0.7663
2012
Zero nitrogen(control)| 1.687]  1.10 0.950 1.246 G6.003.130| 2.900] 3.01 7.074 9.820 9.400 8.765
2 5 kg N/fed. 1.300 1.67( 1150 1.373 3.510 4.080.28B | 3.623 11.47 11.71 1110 1143
50 kg N/fed. 2.230 2.37(Q 2.10p  2.233  4.660 5.080 27@.| 4.670 12.23 12.30 11.00 11.84
75 kg N/fed. 2.660 2.89Q 2500 2.683 5.100 5.550 87@.| 5.173 13.22 13.87 12583 1321
Mean 1.969 2.007] 1.67 4068 4460 3.830 11,00 .9211 11.01
LSD at 5%
N- levels 0.2754 0.3555 1.526
Organic acids NS 0.2750 NS
Interaction 0.7220 0.5501 2413

Concerning the interacted factors under study bpahmeters in Tables 6 & 7, results show thah quarameters
were increased significantly when sole foliar apgtiion of humic or fulvic acids with high level @itrogen
fertilizer. On the other hand, the lowest ones vadrgerved by foliar application of humic or fuhdcids together or
individually with control treatment (without N fdizer) in both seasons.

Such improvement in yield and chemical parametespgecially in a crop like rice in Egypt, is seriguseeded
since all parts of rice plants are hundred peraentse regardless fresh or dry. Moreover, besbgén fertilizer
rates as well as humic and fulvic acids are natooahponents. Consequently, they are harmless fifrosn an
environmental point of view.
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