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Abstract

Two experimentsvere conducteduringthe years from 2017 and 2016 successive growingpssa Shibin EI Kom, Mounfia Governorate,
Egypt, for five varieties of sugar bedefa vulgaris L.) to study the effects of irrigation water managetr{@rigation interval period, and
pulse irrigation) on the vegetative growth paramsetgield and some of yield parametexs,well as water productiviyVP) of sugar beet
varieties to suggest the suitable irrigation progta farmers in Nile Delta (clay soil), Egypt, ugithe drip irrigation system. Results
indicated that Oscar poly variety irrigated evergldys and using2Ppulse irrigation treatment (5 min on, and 15 mif) & the good
condition for cultivatingsugar beet plants with good water management. Meististributiorin the soil profile was studiefdr the R pulse
irrigation treatment and2Ppulse irrigation treatment for 7 days irrigatiorteirval, the other experimental treatment were lgected,
because they gave low or bad results of all thetatiye growth and yield data for different sugaetvarieties. The moistudéstribution

in the soil profile (in the horizontal directi@mound the dripper) was not regular in different depthsfor P1 (5 min on, and 10 min off) and
7 daysirrigation interval,but the identical moistureistribution in the soil profile was using pulse irrigation treatment (5 mon, and 15
min off) and the same irrigation interval, whichvgaa good distribution of plant roots, which refet good conditions fagrowing
healthyplants.

Keywords: Pulseirrigation, Irrigationinterval, Sugabeet,Varieties, Dripirrigation system.

Introduction The potential benefits of deficit irrigation deriveadrn
A limited water resource is the main obstacle fop’\’.0 fgctors: mcreaseq irrigation_efficiency, aqd reduced
agriculture area expansion in Egypt. Recent years, tHggatlon costs'(En'gllshet al., 1996). Abaytgml (1992)
complex dimensions of fresh water in Egypt have receivéa(?'ca.ted that drip '”'9?“6.0'. of sugar bget ‘?lt 75% levdlddle
considerable attention as a primary priority issue ipally, irrigation 25%) had significant benefits in terms of saved

technically and scientifically (Abu-Zeid and Hamdy, 2003)irrigation water and large WUP, reported a decisive

; advantage of deficit irrigation under limited water giyp
Agricultural consumes more than 84 % of water resources $o Vo . . 7
Egypt, especially for surface irrigation (basin, bordansi conditions. Kiymazt al. (2015) studied treatments consisted

o - . f one irrigation interval (7 days); with two sugar beet
furrow irrigation methods) in the Nile Delta and the ot on i ) . .
Valley which represent clay soil, therefore there acern varieties (C1: Esperanza and C2: Calixta) and three eliffer

from the Egyptian Government to save water in this éféa irrigation levels (11, I?’ and 13) adjlusted acco'rdingt}tmz
Beltagy and Abo-Hadeed, 2008). The results of oveﬁJass A pan evaporation (Epan) using three differenttplan
irrigation are high water losses and low irrigatioficgncy, pan coefficients (Kcpl: 0.5; Kep2: 0.75; and Kep3: 1.00).

and thus creating drainage and salinity problems. The highc-.[ ey exgqse?hth?; (t:hle Ig\évessst ta_?)d thz I?IZQC?S st7r5c>(it()y{e%s were
productivity of using the unit of the applied water depena% s:zrve ¢ In Oe th (th : h ;ar_l h él .t t t of
upon the effective use of water by preventing water lossdEeatments. On the other hand, in the reatment -0

This can partly be prevented by using new irrigatioH”gat'on treatments had a significant effect, sugald, and

techniques and by reduction of evapotranspiration. Usi h‘?r é)atrlfmfltgf't I tthe (taconorguc yield tarzjdf qualltyg age
drip irrigation system is one of the most important teghes sired, the reatment can be suggested for sugar be
for saving irrigation water. production under the similar experimental conditions.

Masri et al. (2015) revealed that drip irrigated sugar
et plants with 75% of irrigation water requirements (IWR)
recorded the highest significant leaf area index, the
r?l nificant increase in root yield were detected by inéngas
ifrigation water requirement from 50% up to 100% of the

R. Mevhibe et al. (2010) found that drip irrigation in
sugar beet production allows saving irrigation water more

major cause of yield loss, depending on weather conditiorjfg?m us_in_g sprinkler and _furrow irrigation which ir_lcrease_d
irrigation management, growth period, plant density, an%r_odu_ctlvn)_/ and net profit. The spread of e_speually drip
genotype (Marshallet al., 2009; and Igbal and Saleem,'mgat'on in sugar beet prodgctpn has |ncreasgd the
2015). Weeden (2000) noted that irrigation water was appli(?(‘fonom'C use of water and profitability, through savimgs

between the levels of 500 and 1000 mm to produce su QPUt and I’edUCt.IOFI of costs. Slmllalrly,. Topa1<al. (2011)
beet in areas like the USA, Egypt and Pakistan. Sharmasar n‘_j that root yield of sugar _b(_eet_ S|gn|f|cantly_ de_credge_d
et al. (2001) revealed that sugar beet yield using dri e increment of water deficit in the semi-arid region.

irrigation was higher than furrow irrigation when the wate hamarn_lae’_[_al. (2012) indicated that the water  deficit
depletion did not exceed 20%. caused significantly less root and sugar yield for sugat be

Sugar beet season is long, so it is one of the highest
water consuming plants, root growth is much less than sh
growth (Marschner, 1995). Sugar beBet@ vulgaris L.) is
the second source of sugar worldwide, after sugar ca
providing annually million tons of sugar for consumption an
beet pulp for animal feed. Sugar beet can be grown in a wi
range of climatic conditions, but water requirement caa be
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using water deficit. Therefore, the aim of this workswa The leaf area per plant was determined by drawing tHe lea
investigate the effects of irrigation water managemeshape on a piece of paper and measuring the area of that
(irrigation interval period, and pulse irrigation) on theshape by digital planimeter (Kenan and Cafer, 2004).
vegetative growth parameters, and yield and some of yield
parameters, as well as water use productivity (WUP) géisu
beet varieties to suggest the suitable irrigation progt@m
farmers in Nile Delta (clay soil) using the drip irrigen
system.

All data analyses in this study were done using split-
split plot design with three replicates as an averageedtfwo
growing seasons. The least significant difference (L&3S)

was used to assess the significant difference between the
mean values with probability levels lower than 0.05 as
described by Gomez and Gomez (1984).

Table 1: The chemical and physical properties of the soil

Soil depth Chemical properties Physical properties
em | Salinity - CaCOs P,Os K,0 F.C., | W.P, | Bulk density
@sm? | PH %) | (kgha?) | (kgha®) | % % (gem® | Tedture
0-30 1.015 8.03 1.50 41 648 3357 22.66 1426 oL
30- 60 1.01¢ 7.9C 12.1 26 47k 36.2¢ | 26.2¢ 1.56¢ CL

"Pw: % water by volumé, pH: in paste.

Table 2 : Effect of irrigation intervals on vegetative growth gaeters, and root yield and some related yield charaatsrist
of sugar beet varieties under drip irrigation system.

irrication | No. of L eaf Fresh Dry Root Root Root WP Suger

rg : area, | weight, | weight, | length, | diameter, | yield, '3 %
interval |leaves > kg/m

cm g g cm cm ton/ha

7 days 19.64 317.64 27.22 8.04 24.97 13.68 46.96 15.82 17,30
14 days 17.85 318.88 25.25 7.30 27.57 12.65 38.25 12.94 15,68
L.SDat 0.60 2.20 112 0.25 0.74 0.35 122 0.94 1.06

5% level

Materials and M ethods Results and Discussion

Two experiments were conducted during the years fromrigation I ntervals Treatments:
2017 and 2016 successive growing seasons, Shibin El Kom, Table (2) shows the effect of irrigation intervals on

Mounfia Governorate, Egypt, for five varieties of subaet vegetative growth parameters, and root yield and some

g%igxgl%?%sé‘d)h WZ;% S"?j’;’gwatsgggngfoiagqgﬁr'F?élz L?(\;‘Elated yield characteristics of sugar beet variatieder drip
were fertilized with 140 kg N ha 100 kg P h and 80 kg igation system. Where the highest values of vegetative

K ha-1, which was distributed prior to seedbed preparatio rowth parameters were given by using 7 days irrigation

Weedi ied out by hand f " during th tervals with significance differences comparing with that
eeding was carriéd out by hand four imes auring tained using 14 days irrigation interval, except for rah
growing season. The drip laterals were 20 mm extern

i t vethvl X ith inline dri GR Alh mf/plant). Moreover the same trend was observed for the
lameter polyethylene pipes with infin€ drippers ( 4 ryield characteristics (root diameter, and root yieldwel as
Soil chemical and physical properties are shown in T@ble

water use productivity).

d The gxpder:jmeptal f'?ld \IN?SfWIIh an ta}req Otf 3\2;; x 30m, Root length increased with watering plants every 14
and was divided Into main plots tor Irrigation Interva fx days by 9.9%, and decreased the root diameter by 6.28%, th
30m for each tregtr_nen_t) were applied by using a "U?'SOUch?ot yield by 18.2%, and WUP by 18.5%comparing
Drip system, the irrigation interval treatments wergyating ithwatering plants every 7 days. It is clear that gisid
plants every 7 days and every 14 days, the sub-main pl s irrigation interval put the sugar beet plants undéerwa

were divided into three plots_ for _three pulse IMgationy o5 The increment of WUP for 7 days irrigation interval
treatments (P1, P2 and P3 or irrigating plants for 5 ramut as related to the increment. These data are in thee sa

on anq 10 minutes, 15 minutes and 20 minutes o oncern with Simonat al. (2015), Weeden (2000), and Igbal
respectively), the area for each plot was 3m x 10m, the d Sleem (2015)

treatments were applied using three solenoid valves with

timer, all experimental treatments were be replicdtede
times. Data illustrated in Table (3) determine the response of

sugar beet plants to pulse irrigation treatments P1, PR2nd
&\vhere P1 was 5 min on and 10 min off, P2 was 5 min on and
15 min off, and P3 was 5 min on and 20 min off. All
WUP= Ey/Et differences were significant for growth parameters (peim

of leaves per plant, leaf area per plant, fresh weagid, dry
weight), root yield and its characteristics (roobdéh and
root diameter), as well as the water use productivity.

I’%Iseirrigation Treatments:

Water use productivity (WUP) was determined in ord
the equation as follows:

Where Ey is the economical root yield (kg*haEt is the
applied irrigation water (frha).
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Generally the treatment P2 of the pulse irrigation (5 arin poly gave the highest values of different measured
and 15 min off) gave the highest values of all mentionggarameters No. of leaves, leaf area, root length, root
measurements, followed by P3 treatment (5 min on and 8tameter, and root yield using the three studied pulse
min off) and the highest WUP, while there were narigation treatments (P1, P2 and P3). On the other ttiaed
significant differences between the two treatments. highest significant value of water productivity (19.99 k§/m

Using pulse irrigation from P1 to P2 treatment%ias calculated for Oscar poly and P3 pulse irrigation

increased all the measurements of sugar beet pla Sa‘me”t only. Moreover Mira dor varier plants contained
vegetative and yield parameters; therefore it is useful f. & highest percentage of sugar under different studied pulse

sugar beet growers to use pulse irrigation for saving codtggation treatments. Generall_y Oscar poly variety & .
also to rise the productivity of the water unit. Moreover rod?mse treatment gave the hlghes_t_ value_s of the studied
yield increased clearly using P2 comparing to P1 treatme'qarameters, and the;re was no significant d|frerenceugmrs

on the other hand it decreased significantly using P Btesatt percentage comparing with that tested for Tenor vaftety
because the plants were put under stress. the same pulse irrigation treatment.

The interaction of the experimental treatments on the
vegetative characteristics of sugar beet varieties:

Table (4) shows the response of five varieties of sugar  The values of No. of leaves differ from experimental
beet (Helme, Oscar poly, Tenor, Mammut and Mira dotyeatment to another for the five studied sugar beeetiesi
under the experimental conditions. It was clear that thefer that No. of leaves of plants decreased for Helme, Tenor
were significant differences between all illustrated data Mammut, Mira dor under different irrigation treatments
Table (3) for the studied sugar beet variety, thereforeaOs comparing with these obtained from Oscar poly and Helme
Poly variety had high resistance to the water stres@rieties (Table, 8). The 2nd irrigation interval treant (14
conditions, by giving the highest values of growttdays) gave the lowest values of vegetative growth
parameters, and yield and its parameters, as weleagdter parameters, leaf area per plant, fresh weight and dight
use productivity. This response was reordered descendinglyr plant. The 7 days irrigation interval and the seqaride
for Helme, Tenor, Mammut and Mira Dor varieties. Roofrrigation treatment (P2, 5 min off and 15 min off) on @sc
yield increased by 2.37 %, 11.98 %, 16.89 % and 22.73 % pyly sugar beet variety is the proper conditions for having the
comparing Oscar poly variety with Helme, Tenor, Mammuigood growth of sugar beet plants, and leaf area (394
and mirodor, respectively. cnf/plant). On the other hand, the highest values of fresh
The interaction between irrigation intervals and pulse Weight (39.4 g/plant) and dry weight (10.09 g/plant) were
irrigation on vegetative gr owth parameters and root yield ga|_ned using P2_ p_u_lse irrigation  treatment but _for Tenor
and some related yield characteristics of sugar beet variety \_N|thout significant difference compared with @sc
varieties: poly variety.

The highest values of No. of leaves and leaf area per

plant were be increased using 7 days irrigation intervdl aﬂ—he Interaction of the exper_lmental treatments on the
S L root yield and some related yield characteristics of sugar
P3 pulse irrigation treatment, followed by P2 pulse irragat

) T ; o beet varieties:

treatment with the same irrigation interval without sfigaint Table (8) shows the significant differences of root yield
differences (Table, 5). Fresh and dry weight (g/plant), roaind its characteristics of the evaluated sugar beégtiesr
diameter, and root yield as well as sugar % were theektghunder different water management conditions. The highest
under 7 days irrigation interval and P2 pulse irrigatiofiP0t lengths of Oscar poly sugar beet plants were the stighe
treatment. But the highest value of water productivity wagiéasured root lengths under the P2 irrigation pulse treéatme

. o and for all irrigation interval treatments, except gsiR3
Fglculgteq using P3 pulse irrigation treatment and ySdairrigation pulse treatment and 7 days irrigation interbait,
irrigation interval (Table, 5).

without significant difference comparing with P2 treatment.
The same trend was detected for root diameter.

Response of sugar beet varieties:

The interaction between irrigation intervals and sugar Root vyield responded clearly to the experimental
beet varieties on vegetative growth p_ar_am.eters and root  reatments, the highest root yield (tori*havas recorded for
yield and some related yield characteristics: Oscar poly variety irrigated every 7 days and using Pgepul

~ Table (6) show the interaction between irrigation igation treatment (5 min on, and 15 min off), thisatraent
interval and studied sugar beet varieties, this interactifih the same sugar beet variety had the superiority Gfrwa
effect gave significant dlffe_rences of the vegetative groyvt{}Se productivity as well, except for Helme variety and
parameters and root yield and some related yie|digation every 7 days using P3 pulse irrigation treatment,
characteristics such as root diameter, root yield, watfihout significant difference between the obtained data for
productivity and sug_ar_%. Generally_ the highest valu_es of scar poly variety. The highest value of sugar % wasega
measured characteristics were obtained by Oscar pabtyar using 7 days irrigation interval and P2 pulse irrigation

even by using 7 days or 14 days irrigation interval, except fgeatment but for Tenor variety without significant diéiace
sugar % which was using Tenor variety (16.88 %). Moreovetmnaring with that for Oscar poly variety plants under t
the significant highest values were using 7 days intavithl  ¢5me studied irrigation treatment.

Oscar poly variety. Generally, Oscar poly variety irrigated every 7 days and
The interaction between pulse irrigation treatments and  using P2 pulse irrigation treatment (5 min on, and 15 min off
sugar beet varieties on vegetative growth parametersand is the good conditions for cultivating sugar beet plants with
root yield and somerelated yield characteristics: good water management conditions.

lllustrated data in Table (7) show the effect of the pulse
irrigation on the different sugar beet varieties, whesedd
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Table 3 : Effect of pulse irrigation on vegetative growth parangtand root yield and some related yield characteristics of
sugar beet varieties under drip irrigation system.

Pulse No.of | L& Fresh Dry Root _Root Root | \yp, Sﬂ,/ger
Irrigation leaves areazt, weight, g | weight, g length, diameter, yield, kg/m® °
cm ' ’ cm cm ton/ha

P, 18.62 304.3¢ 27.61 7.61 26.6¢ 12.3¢ 42.91 9.3C 16.2(

P, 18.95 318.67 28.27 7.91 29.76 12.91 44.55 15.87 16.51

P3 18.67 318.59 26.68 7.41 28.50 13.95 40.34 18.4616.06
L.SDat
50 level 0.8 4.75 0.53 0.17 1.04 0.53 0.59 3.03 0.46

P.: 5 minon, and 10 min off, P 5 min on, and 15 min off, and Ps: 5 min on, and 20 min off

Table 4 : The response of some sugar beet varieties on vegetativehgoavemeters, and root yield and some related yield
characteristics

varieties No. of L eaf 3 Fresh Dry Root Root Root WP,O Suger
Helme 1920 | 32886 | 2927 8.22 30.34 13.32 4584 1549 1588
Oscar poly | 2042 | 377.49 | 3061 8.36 32.50 16.82 2691 1577 1578
Tenor 1058 | 32438 | 27.39 8.06 28.34 12.04 4191 14151677
Mammut | 17.82 | 273.05| 26.79 7.18 26.50 11.48 2013 1363 18.97
Mirador | 16.14 | 26554 | 23.41 6.41 23.24 11.37 3826 1207  16.92
SL%S& o 143 37.32 2.40 0.65 3.09 182 122 093 | 102

Table 5: Effect of interaction between irrigation intervals andspulrigation on vegetative growth parameters and rod yie
and some related yield characteristics of sugar beieties.

Treatments No. of L eaf Fr_esh Dry Root _Root Root WP Suger
Irrigation Pulse Iea;/es are:;\. weight, weight, g length, diamete, yield, kg/m,3 %
interval Irrigation cm g ' cm cm ton/ha
P, 19.37 | 298.10 29.30 7.94 26.21 12.60 47.58 10.32  16.40
7 days P, 19.54 | 310.47 30.26 8.43 27.80 13.52 49.41 17.04  17.48
Ps 20.0% | 323.9: | 28.0¢ 7.7 26.0( 14.3¢ 43.8¢ 20.0¢ | 16.7(C
P; 17.87 | 310.66 26.04 7.30 27.20 12.12 38.25 8|29 16.00
14 days P, 18.26 | 326.78 26.22 7.38 24.60 12.27 39.75 13.71 15.62
Ps 17.31 | 313.27 25.28 7.06 31.00 13.56 36.77 16.83 15.42
L.S.D at 5% level 1.33 31.78 2.38 0.59 2.56 217 8.79 2.81 0.95

Table 6 : Effect of interaction between irrigation intervals and supget varieties on vegetative growth parameters and root
ield and some related yield characteristics.

— T_reatments No. of L eaf Fr_eshh Dr{] |ROO;[1 i Root R;(g[ WP Sl;/ger
rrigation L : area. weight, weight, ength, iameter, ield, 3 ()
i ntgr val varieties | leaves cm? 3 3 cgm cm t)(/)n/ ha kg/m
Helme 20.09 317.48 28.19 8.82 30.67 13.03 51.84 17.45 5016
Oscar poly | 21.02 392.37 31.78 8.67 29.33 17.00 52.69 17.74 4016
7 days Tenor 20.83 317.03 32.75 8.80 27.0Q 12.49 46.22 11.76 3317
Mammut 19.64 342.57 25.42 7.38 24.33 12.10 43.08 1450 4316
Mira dor 16.65 363.06 24.60 6.54 22.0Q 12.23 41.01 13.89 507
Helme 19.03 340.24 27.01 7.61 30.0Q 13.60 39.84 1350 2715
Oscar poly 19.87 362.42 29.40 8.04 35.67 16.63 4115 13.81 0151
14 days Tenor 18.33 331.74 26.03 7.32 28.67 11.67| 37.85 12.Y9 2016
Mammut 16.20 283.03 24.56 6.97 28.67 10.85 37.20 12.56 8015
Mira dor 15.84 267.08 22.27 6.28 24.7Q 10.50 35.49 12.05 3316
L.SD at 5% level 1.46 34.17 2.72 0.76 2.63 1.82 1.64 3.25 0.81
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Table 7 : Effect of interaction between pulse irrigation and suigeat varieties on vegetative growth parameters and relot yi
and some related yield characteristics.

_ Treatments No. of L eaf Fr.esh D_ry Root _ Root Root WP Suger
I_rrlgatlon P_uls_e leaves area. weight, weight, length, diameter, yield, kg/m’3 %
interval Irrigation cm? g g cm cm ton/ha
Helme 18.43 308.92 28.67 8.82 29.0(Q 11.65 45.39 9.84 0158
Oscar poly 20.15 367.46 28.18 8.14 32.0Q 16.20 48.02 10.41 6515
Py Tenor 21.0z 332.7: 28.0¢ 7.95 26.5( 12.2( 41.81 9.07 16.7¢
Mammut 18.11 260.53 24.78 7.25 24.0Q 11.80 40.94 8.88 5162
Mirador 15.60 243.25 23.72 6.17 22.0Q 9.95 38.49 8.34 16.P0
Helme 19.53 321.67 27.35 8.14 30.0(Q 12.25 49.38 17.04 1016,
Oscar poly 20.11 385.47 33.14 8.58 32.5(Q 16.70 49.07 16.43 0016,
P, Tenor 19.45 324.44 32.30 8.73 31.0Q 16.15 44.51 15.85 0517
Mammut 18.00 283.44 23.84 7.10 26.0Q 10.88 41.39 14.28 3016,
Mirador 16.81 278.12 24.80 6.99 24.4(Q 12.50 38.56 13.80 1017,
Helme 19.89 355.99 27.00 7.69 32.0Q 16.05 42.72 19.55 7515/
Oscar poly 20.15 370.55 30.47 8.35 33.07 17.55 43.67 19.49 6015
P Tenor 19.25 311.08 27.85 7.50 22.5(Q 12.75 34.39 18.03 5016
Mammut 17.84 275.17 26.35 7.45 22.5(Q 11.75 38.08 17.43 3515
Mira dor 15.95 275.25 31.73 6.05 26.5(Q 11.65 37.7% 17.28 1016,
L.SD at 5% level 3.66 57.03 6.09 1.50 6.33 3.60 2.99 4.82 0.74
Table 8 : Effect of irrigation intervals, and pulse irrigation orgeéative growth parameters as well as root yield and some
related yield characteristics of sugar beet varietieeudrip irrigation.
Treatments No. of L eaf Fresh Dry Root Root Root WP Sugar
irrigation | surge |\ | leves | ¥ weight, | weight, | length, | diameter, | yied, | s o
interval | Irrigation g g cm cm ton/ha
Helme 19.50 | 279.00 27.20 10.40 30.0 13.50 52.69 11{42 8715,
Oscar poly | 20.33 | 390.50 28.54 7.63 32.0 15.90 52.96 11j48 0157
Py Tenor 22.00 | 326.33 29.85 8.40 25.0 13.50 47.08 10j21  516|8
Mammut 19.30 | 231.16 24.60 7.00 23.0 12.30 44.03 9.55 16|35
Mirador 15.70 | 263.00 26.30 6.28 21.0 12.40 41.17 8.93 17]02
Helme 20.09 | 301.68 28.07 7.85 30.0 14.80Q 54.24 18|71  916}1
Oscar poly | 21.02 | 394.60 35.20 9.89 30.0 18.90Q 56.55 19|51 016}8
7 days P, Tenor 19.98 | 307.23 39.40 10.09 30.0 13.50 49.69 17(14 1517|
Mammut 19.00 | 283.85 23.25 7.23 26.0 12.00Q 44.70 15j42  916|3
Mirador 17.60 | 265.00 25.40 7.10 23.0 12.50Q 41.89 14j45  017|2
Helme 20.67 | 371.75 29.30 8.20 32.0 10.80Q 48.%5 22|22 6158
Oscar poly | 21.70 | 392.60 31.60 8.50 26.0 16.20Q 48.%5 22|22 315|7
P Tenor 20.50 | 317.03 29.00 7.90 26.0 12.20Q 41.89 19|17  516|6
Mammut 20.61 274.17 28.40 7.91 24.0 12.00 40.46 18|52  115|5
Mirador 16.65 | 264.00 22.10 6.24 22.0 11.80Q 39.89 18|30 916}1
Helme 19.00 | 338.83 36.13 7.24 28.0 11.00Q 38.08 8.26 15|89
Oscar poly | 21.33 | 362.42| 27.81 8.65 32.0 17.50 43.08 9.84 15(69
Py Tenor 18.00 | 338.63 26.20 7.50 28.0 10.80Q 36.53 7.92 16|85
Mammut 14.00 | 289.90 24.95 7.05 25.0 9.45 37.84 8.20 16435
Mirador 17.00 | 223.50 21.13 6.05 23.0 12.60Q 35.70 7.74 16/99
Helme 19.40 | 341.65 26.20 8.42 30.0 17.30 44.%2 15|36  116|2
Oscar poly | 19.83 | 376.65 31.07 7.26 35.0 16.20Q 41.%8 14{34  316}1
14 days P, Tenor 19.00 | 341.65 25.20 7.36 32.0 12.00Q 39.32 13|56 6171
Mammut 17.90 | 283.03 24.43 6.76 26.0 11.50 38.08 13|14 316(4
Mirador 15.67 291.23 24.20 6.89 25.8 10.80Q 35.22 12j15 117|2
Helme 18.70 | 340.24 24.70 7.18 32.0 12.50Q 36.89 16|88  615|8
Oscar poly | 18.33 | 348.50 29.33 8.21 40.0 16.20Q 38.79 17|75 2457
P Tenor 18.00 | 314.93 26.70 7.10 29.0 12.20Q 36.89 16|88  316|6
Mammut 16.70 | 276.17 24.30 6.91 29.0 11.6Q 35.70 16|34  715/4
Mirador 14.84 | 286.50 21.35 5.91 25.0 8.10 35.52 16/26 16|22
L.S.D at 5% level 2.66 57.03 6.09 1.50 6.33 3.60 2.99 4.82 0.80

Pi: 5 min on, and 10 min off, ,P5 min on, and 15 min off, and:» min on, and 20 min off
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Water Distribution pattern in the soil profile under pulse
irrigation treatments:

To study the moisture distribution under the puls;
irrigation treatment and irrigation intervals, soil saegplvere
be taken to measure the moisture content in the soillgrc
around the dripper in the drip line £ 25 cm (horizont -
direction), and 30 cm depth in the soil (vertical directior)). Ai-
soil samples were be taken after 24 hours from the iigat ~
process. The water moisture contents were be drawn
shown in Figures (1) and (2), for the P1 pulse irrigatic,
treatment and P2 days irrigation interval for 7 days irdgat *-
interval, respectively, as well as the other experialen
treatment were be neglected, because they gave lowdor -
results of all the vegetative growth and yield data fi=
different sugar beet varieties.

=

S

The results drawn in Figure (1-a) revealed that t... =~

moisture distribution in the soil profile (in the horizontal
direction around the dripper) was not regular in differert soi
depths (5 cm, 15 cm, 25 cm and 30 cm depth). Figure (1-

@

iy
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Profil2 at 5 cm depth

e

Profile al 15 cm depih

uuuuuu

Fig. 2: Water distribution pattern in the soil profile under the
gsipper for pulse irrigation treatment 5 min off and 15

shows that the moister content (%) ranged from 25% to 409hin ©ff): a. horizontal distribution (50 cm), b. vertical
In the same manner, data in Figure (2-a) expresses tigtribution (30 cm depth).

moisture content in the horizontal direction of the water
source (dripper), at all soil depths, the moisture content was

identical in the both sides around the dripper, where th

e

minimum water content was at +25 cm around the dripper,

and the maximum water content was in the middle. T
moisture content ranged from 20% to 33% as shown |

Figure (2-b), with regular distribution of moisture in the soiP

u

Conclusion

Oscar poly variety is a suitable variety to be cultdat

Wﬁ the clay soil in Egypt. Irrigation every 7 days and using P2

Ise irrigation treatment (5 min on, and 15 min off) is the

profile, which gave a good distribution of plant roots, athi good water management conditions for cultivating sugar beet
reflected good conditions for growing healthy plants. Thegdants. The identical moisture distribution in the soilfifeo

data was in the same concern with Magtyal. (2012),
Mehanneet al. (2013) and Mehanret al. (2017).

was obtained using P2 pulse irrigation treatment (5 min on,
and 15 min off) and 7 days irrigation interval, which gave a

good distribution of plant roots, which reflected good

Oitarce
Profile at 25 cm depth

uuuuuuuu

cccccccc

Fig. 1: Water distribution pattern in the soil profile under the

dripper for pulse irrigation treatment 5 min off and 10
min off): a. horizontal distribution (50 cm), b. vertical
distribution (30 cm depth).

conditions for growing healthy plants.
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