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TRACT

The present investigation has been conducted at the experimental farm of
El-Karada water management Research Station, (31° 05° N latitude and
30° 56’ E longitude), Kafr El-Sheikh Governorate, North Nile Delta,
Egypt, during 2008/2009 and 2009/2010 growing seasons, to study the
overall impact of drought periods and potassium fertilization rates on
some water relations, yield and its components of sugar beet crop at
North Delta, A split plot design with four replications has been used; the
main plots were assigned to the drought periods before harvesting (three,
six and nine weeks). Potassium fertilization treatments (0, 48 and 72 kg
KOs.fed!) were allocated in the sub—plots. The main results in this
study can be summarized in the following points.

I- The highest average value of water productivity (13.68 kg roat.m'3),
irrigation water productivity { 9.28 kg root.m'3) and gross sugar yield
(7.26 ton sugarfed.") and sources percentage of sugar beet (20.50%)
could be achieved with the water stressed treatment ( drought period of 9
weeks before harvesting).

2- Potassium fertilization had a highly significant effect on both root and
sugar yields, water productivity and irrigation water productivity, source
percentage and juice purity during the two growing seasons of sugar beet
crop. The deficit of sugar beet yield related to drought for long periods
before harvesting, the potassium fertilization can compensate it.

3- The k- fertilization rate of 72 kg fed.'had been accomplished the
highest value of WP( 14.12 kg root.m™), IWP (10.02 kg root.m™)
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root yield (36.85 tonfed.), sugar yield ( 7.41 tonfed’), sucrose
percentage (21.05 %) and juice purity (83.90%) during the first growing
season of 2008 /2009) .

4- Therefore, it could be recommended that application of 72 kg
K20 .fed. and withholding the last irrigation at 6 weeks before harvesting
at North Delta achieved the highest yield and quality for sugar beet crop,
saving about 12% of applied irrigation water.

INTRODUCTION

ugar beet (Beta vulgaris L.) is considered the second main crop
S for sugar production in Egypt after sugar cane. Recently, sugar

beet crop has an important position in Egyptian winter crop
pattern, not only in fertile soils, but also in poor, salt affected and
calcareous soils.

Irrigation water plays an essential role in agricultural practices,
particularly in all crops cultivation. Therefore, increasing water use
efficiency in irrigated agriculture, and promoting dry land farming will
play a significant role in maintaining food security. Egypt is a country of
water scarcity due to general low precipitation, high evaporation and the
temporal and spatial distribution of rainfall (4bo-Shady et al, 2010).
However, sugar beet can be grown in a wide range of climatic conditions,
and is noted for its tolerance to salinity, but drought stress is one of the
major factors causing profit loss of the sugar beet crop. It could be
efficiently grown under a wide range of immngation levels, where it is
readily adapted to limited irrigation because plants utilize deep stored
soil water and recover quickly following water stress (Monreal et al.,
2006). Irigation every two or three weeks, especially for the second half
-of the growing season of the sugar beet resulted in high yield. The values
of water consumptive use were 58.06, 55.04 and 49.86 cm fed.” for the 2,
3 and 4 weeks intervals, respectively. The water use efficiency of 8.66 kg
for sugar beet root could be obtained from each cubic meter of water
consumed (Ibrahim et al. 1993). The highest sucrose percentage, sugar
yield and juice purity were obtained from irrigation by écm depth every 2
weeks, Fid (1994). Increasing the drought period (irrigation every 7

+
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weeks) resulted in significant increase in root length, root/top ratio, gross
sugar and white sugar and decrease in root and top yield(ton.fed.")and
loss sugar yield (Abo-Shady et al.,2010).

Sugar beet is classified as a plant that needs high potassium
requirements, where more of it is absorbed by sugar beet than any other
nutrient element. Potassium fertilization also becomes important for
sugar beet, particularly in Northern Delta soils. Potassium is greatly
required by sugar beet. It is very mobile in plant tissues and was found
throughout the plant. It is important to photosynthesis, and sugar
produced relies on potassium for movement to the storage tissues in the
root. At harvest, plants given potassinm has significantly greater sugar
percentage than those given none. Potassium also improves performance
by increasing leaf area in growth stages (Cooke and Scott, 1993). Abd
El-Aziz et al. (1992) revealed that application of k fertilizer increased k
content of sugar bet than the foliar one. Edris et al. (1992) found that the
highest yield of shoots and roots of sugar beet was obtained with 75 kg N
and 96 kg KO.fed.”. El-Kammah and Ali (1996) showed that the sugar
beet root yield was affected by potassium fertilization and significantly
increased over the control (without dressing) by increasing k application
from O to 48 kg K;O.fed. Tbrahim et al. (2002) found that the highest
sucrose percentage and juice purity were achieved with K application up
to 228.5 kg K>0. ha'l. The beneficial effect of K fertilization on growth,
yield and quality of sugar beet has been widely emphasized in previous
studies (El-Maghraby et al.,, 1998; El-Shafai, 2000 and Ouda, 2002).
Many investigators reported that root length, root fresh weight, sucrose
percentage, top, root and sugar yields (ton.fed.'} were increased
significantly with increasing potassium fertilizer rates (Edris et al., 1992
and Hilal, 2005).

The main objective of the present investigation was, to introduce the
most suitable periods of drought before harvesting sugar beet crop, and
the best rate of k. fertilization, to optimize water use efficiency and
increase the yield production and quality of sugar beet.
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TE THO

The present investigation was carried out at the experimental farm of E!-
Karada water management Research Station, (31° 05° N latitude and 30°
56° E longitude), Kafr El- Sheikh govemorate, during two growing
seasons of 2008/2009 and 2009/2010, to study the overall impact of
drought periods and potassium fertilization rates on some water relations,
yield and mineral composition of sugar beet at North Delta.

Soils samples were randomly sampled from the experimental sites and
prepared for analysis of both physical and mechanical properties. The
soil texture was a clay loam. Field capacity, permanent wilting point and
bulk density were executed according to Klute (1986). Available soil
moisture was calculated by subtracting permanent wilting point from
field capacity. Some physical and chemical properties of soil samples for
experimental site are presented in Tabie (1).

Table (1): Some physical and chemical analysis of the tested soil samples
for experimental site.

Soil depth

Particle size Buk | Fead | Bl 2] - ECof | BCof ";‘““"b. le
distribution Texture . . E %E 82 -] gm:gl imigation Lo
class l)_: Pty & . water table,| waler,
Sand,| Silt, | Clay, Mgm?® | % z 1 1
o ” o E dS.m dS.m N lprlk

0-15

3045
45-60

33.0 ) 286 384
334|284 382
3321285 383
33012861 384

112 4950 | 2664 21.86 | 3.32 | 7.80
1.26 4602 2652} 1950 | 3.58 | 7.60

Clay loam

138 | 4375 12790 | 1533 | 340|775

134 4425 | 27.86 | 1639 | 3451770 23 064 | 22 |16

18

Experimental layout:
The treatments under study were as foliows:

Main: drought periods before harvesting:
A- Three weeks before harvesting (traditional).
B- Sex weeks before harvesting.

C- Nine weeks before harvesting.

Sub: k- fertilization rates:
i- without K fertilization.
2- 48 Kg Ky0 fed. ™.
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3- 72 Kg Kz0.fed. ™.

The experimental plots were arranged in a split plot design with four
replicates. The plot area was 52.5 m® (7.5 x 7 m)= 1/80 feddan (1 feddan
= 0.42 hectar), 1.5 meter apart to prevent side effects.

Seeds of the multigerm Kawemira sugar beet cultivar were planted by
hand in hills on November 3™ and 5™ in two successive seasons
2008/2009 and 2009/2010 with approximately 3-4 seeds per hill, and
harvested after 190 days. The hills were spaced 25 cm apart in rows
spaced 60 cm apart. All agricultural practices were done as recommended
by the Egyptian Ministry of Agricultural and Land Reclamation, except
the two factors of study i.e. drought periods before harvesting and k
fertilization rates.

Crop and water parameters:

Furrow irrigation was used. Amount of the delivered water to each plot
was estimated using a submerged orifice according to Hansen et al.,
(1980).

The rate of water application was estimated by checking the time
required to fill a container of known volume. The amount of water in
each application was added until reaching the end of run length .Water
applied (Wa) was calculated as, Giriappa (1983):

Wa=Iw+Re+sS....ccc.oovevvrviiriiiieiirrcraeenn (D
Where:
fw = irrigation water, mm.fed™.
Re = effective rainfall, mm.fed™?.

S = amount of soil moisture contributing to consumptive use either
from stored moisture in root zone and / or that from shallow water table,
mm.

Value of S was neglected because of the ground water table remained at a
depth of a about 2 m below the surface according to observation wells
installed in the field , so the upward flow into the soil profile was
negligible.
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. Irrigation water applied IW):

Submerged flow orifice with fixed dimension was used to convey and
measure the irrigation water applied, as the following equation
(James,1988).

O = Discharge through orifice, cm®sec™.
C = Coeflicient of discharges, (0. 61).
A = Cross sectional area of orifice, cm?,
g = Acceleration due to gravity, cm.sec’? (980cm.sec™).
h = Pressure head, over the orifice center, cm.
-Water Consumptive Use (CU):
Water consumptive use was calculated using the following equation
(Hansen et al., 1979).
Cu=
1:DlxDmx—l?-w—21{EIiN—‘....... ceeree(3)
Where:
CU = Water consumptive use, cm.
D1 = Soil layer depth, cm.
Db, = Soil bulk density, Mg. m™.
PW = Soil moisture percentage before irrigation (%, d.b.).
PW =Soil moisture percentage, 48 hours after irrigation (%, d.b.).

I =Number of soil layers.

-Water productivity (Wp):

It was calculated according to Ali et al., (2007).

WP =GYJET.......ccccooiiiicecete et e 4)
Where:

WO= (kg seeds m! WCu);
GY= grain yield (kg fed and
ET= total water consumption of the growing season (m® fed.™).

*
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-Productivity of irrigation water PIW)
Productivity of irrigation water was calculated according to (Ali et al,
2007).

IW = irrigation water applied, m>.fed.”.

GY =root yield, kg.fed.™.
-Root length and diameter:
At harvest time, (190 days from sowing) random sample of ten plants,
were chosen from each plot, to determine some plant parameters of sugar
beet growth, (i.e. root diameter and root length (¢cm), as well as, root
weight (Kg). Also, some characters of sugar beet roots quality have been
measured and calculated such as, Sucrose % and the purity %, were
measured at Delta sugar Company Limited Laboratories at Kafr El-
Sheikh.
-Yield (ton fed.”):
The yield of the two central furrows was weighed and computed as:
(a) Root yield (tonfed.’). (b) Sugar yield (ton.fed.’) obtained by

muitiplying root yield by sucrose percentage.

-Statistical analysis:
The obtained data were statistically analyzed by analysis of variance. The
data of the two seasons showed nearly the same trend, Thus, combined
analysis was done according to Gomez and Gomez (1984) .Means of the
treatment were compared by the least significant difference (LSD) at 5%
level of significance which developed by Waller and Duncan (1969).

RESULTS AND DISCUSSION

1- Water relations:

a- Seasonal Water applied (Wa):

Total water applied for sugar beet at different periods of drought during
two growing seasons of 2008/2009 and 2009/2010 was presented in
Table (2). Results indicated that the full-irrigated treatment (without
drought before harvesting) received the highest total amount of irrigation
water (3493 and 3480 m3.fed."’) in the 1% and 2™ seasons, respectively.
Increasing the period of drought before harvesting resulted in decreasing
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the number of applied irrigations and consequently the total applied
water. )
The water stressed treatment (drought period of 9 weeks before
harvesting) received the lowest amount of water (2898 and 2873m> fed.”
1Y in the 1* and 2™ seasons, respectively. The total water applied for
sugar beet decreased by 17.0 and 17.4 % when the period of drought
before harvesting increased from 3 to 9 weeks in the 1% and 2™ growing
seasons, respectively. These results are in agreement with those obtained
by Ibrahim et al.(1993). and EL-Atawy,(2007)
Table (2): Total water applied of sugar beet as affected by drought
periods during two growing seasons of 2008/ 2009 and 2009/ 2010,

Total apphied
B | Drought Irrigatioa number E water
] periods, e Rals,
E| weeks pusting | 14 | 2= | | o | s | & | = |8 i = ocm | mtedt
§ 3 weeks N 415 | 535 | 9.18 | 1852 1225 | 1238 | 379 | 6.1 T8 536 83,18 3493
] § & weeks .75 405 550 | §95 10.15 12.15 1260 | 470 - §1.85 536 1341 N7
9 weeks .75 4.19 565 | 945 10.22 12.32 1245 - - 63.63 536 68,99 2898
g [ 2nesks .75 425 | 555 | 996 | 1030 | 1250 | 1265 | 830 | 62 | 7836 | 458 | 82.86 | 3480
] § 6 weeks 2.78 415 | 566 | 915 1025 12.28 1250 | 7.18 10.89 4.58 7538 k(]
9 weeks .75 4.1¢ 560 | 920 12.60 1136 §1.91 4.50 841 2873

1

b- Water consumptive use "CU" in m* fed.”
Water consumptive used of sugar beet, as influenced by the period of
drought before harvesting during two growing seasons of 2008/2009 and
2009/2010 was presented in Table (3). It is clear that the CU has been
decreased with increasing the period of drought before harvesting for two
growing seasons. The full — irrigated treatment (without drought)
consumed the maximum average value of seasonal CU (2372.2 and
2291.5 m>.fed.?) in the 1* and 2™ seasons, respectively. While, the water
stressed treatment (drought period of 9 weeks before harvesting)
recorded the lowest average value of seasonal CU (1976.5 and 1938.3
m® fed.™”) in the 1% and 2™ scasons, respectively. Increasing the drought
period before harvesting from 3 to 9 weeks saved about 16.7 and 15.4 %
in the 1* and 2™ seasons, respectively from the CU of sugar beet roots.

It was also noticed that the monthly water consumptive use was low
during November (3.41cm) and increased with time to reach its
maximum value (13.92cm) during April in the first season 2008/2009,
These results are in agreement with those obtained by Ibrahim et al,
(1993) and EL-Atawy, (2007).

*
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Table (3): Monthly and seasonal water consumptive use ( cm ) of sugar
beet as affected by drought periods during 2008/ 2009 and

2009 /2010 growing seasons.

Drought periods, Month Monthly water consumptive use , cm
weeks 2009/2008 | 2010/2009 Mean
Nov. 341 341 3.41

Dec. 573 491 5.32

Jan. 5.98 4.98 548

3 weeks Feb. 6.14 717 6.65
March 11.31 i1.41 11.36
April 13.92 12.86 13.3%

May 9.99 9.82 991
Seasonal 56.48 54.56 55.52

Nov. 341 341 341

Dec. 5.70 476 523

Jan. 6.00 7.05 6.52

6 weeks Feb, 9.11 9.08 9.10
March 1125 1124 11.25
April 10.91 10.93 10.92

May 6.11 6.16 6.13
Seasonal 52.49 52.63 52.53

Nov. 341 341 341

Dec. 5.8 4.91 5.39

Jan. 5.08 6.11 5.59

9 weeks Feb. 9.13 9.17 9.15
March 10.52 10.50 10.51
April 10.84 9.78 10.31

May 2.20 2.27 2.24
Seasonal 41.06 46.15 46.60

c- Water productivity (WP) and Productivity of irrigation water (PIW):
Water productivity (WF) and Productivity of irrigation water (PIW) for
sugar beet crop, at different periods of drought before harvesting, and
different rates of potassium fertilization were presented in Table (4).
Water productivity determines the capability of plants to convert the
consumed water to crop yield. The (WP) and (P/W) of sagar beet could
be evaluated by both root and sugar yields, The data showed that the
period of drought and rate of K fertilization had highly significant effect
on the (WP) and (PIW) during the two growing seasons.

Results indicated that the highest average values of PW (15.59 and 15.46
kg root.m"”) and WIP (10.63 and 10.43 kg root.m'3) could be achieved
with the water stressed treatment (drought period of 9 weeks before
harvesting) during the 1* and o™ growing seasons of 2008/2009 and
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2009/2010. While, the lowest values of both (WP) and (PI/W) had
accomplished with the full irrigated treatment (without drought before
harvesting) during two growing seasons.
The data also illustrated that, increasing the rate of K fertilization
increased (WP) and (PIW) for root yield, at all the periods of drought
during two growing seasons. The highest average values of WP (16.82
and 16.72 kg root.m™) had been achieved by fertilization rate of 72 kg
K2O.fed.”" during the 1% and 2™ growing seasons of 2008/2009 and
2009/2010, respectively. The interaction of irrigation regime with K
fertilization had highly significant effects on (WP) and (P/W) during the
two growing seasons.
Table (4): Water productivity and Irrigation water productivity of sugar
beet crop (Kg. m™) as affected by drought periods and potassium
fertilization rates during 2008 / 2009 and 2009/2010 growing seasons.

Drought K- . 3 Lrigation water productivity, Kg
peﬂ:ﬁlll fectilization | oo Productivity, Kg rootm sugar o
before rates,
barvesting, K,o.f.::F 200912008 | 2*% | Mean | 20002008 | 20% | Mean
KO 1349 | 13.44 | 13.46 9.16 8.85 | 9.01
3 b:f?: K43 14.66 | 14.66 | 14.64 9.96 9.63 | 9.79
harvesting | K02 1553 | 1553 | 1554 | 10.55 | 1023 | 10.39
Mean 1456 | 14.56 | 1455 | 989 9.57 | 9.73
KO 1399 | 1340 | 13.69 | 1003 936 | 9.70
‘b:f:::' K48 1526 | 1470 | 1498 | 1094 [ 1033 | 10.64
harvesting | K72 1628 | 1577 | 16.03 | 11.67 | 11.01 | 11.34
Mean 1518 | 1462 | 1490 | 10.88 | 1023 | 10.56
K0 1419 | 1401 | 1410 | 968 945 | 9.57
9;{:: K48 15.77 | 1566 | 1472 | 1075 | 1056 | 10.65
harvesting | K72 1682 | 1672 | 16,77 | 1147 | 1128 | 11.37
Mean 1559 | 1546 | .15.53 | 10.63 | 1043 | 10.53
L. S.Dat 5% 0.42 0.15
KO 13.89 |13.62[13.76 | 8.63 9.31 | 8.97
?;le-n °fﬁ° ML 1523 11501 [ 15121 10.55 110.17]10.36
iz K72 1621 [16.01 [ 16.11 ] 1123 1084} 11.04

2-Sugar beet yield and quality:

a- Root and sugar yields:

Table (5) shows the root and sugar yields of sugar beet crop as affected
by the period of drought and the rate of K fertilization during two
growing seasons of 2008/2009 and 2009/2010. The drought treatment
had highly significant effect on root and sugar yield for two growing
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seasons. The full-irrigated treatment (The drought period of 3 weeks
before harvesting) resulted in the highest average value of root yield
(33.92ton.fed.® but, the highest average value of sugar yield
(6.37ton.fed.") had been accomplished with the drought period of 6
weeks before harvesting. On the other hand, the lowest average value of
root yield (30.4ton.fed.") had been recorded with the drought period of 9
weeks before harvesting, similar results were obtained by Abo-Shady .et
al. (2010).
Results also indicated that potassium fertilization had highly significant
effect on root and sugar yields. Increasing the rate of K fertilization
resulted in increasing root and sugar yields for two growing seasons. The
K fertilization rate of 72 kg K;O.fed.'had achieved the highest average
value of root and sugar yields 34.81 and 6.86 ton.fed.”, respectively .The
interaction between drought periods and K fertilization had highly
significant effect on root and sugar yields (35.9 and 7.41 ton.fed.
'respectively) were obtained with application of 72 kg K;O.fed. at 6
weeks period of drought before harvesting, Similar results were also
recorded by Edris et al., (1992) Hilal (2005) and Abo- Shady et al. (2010).
Table (5):Root and sugar yields of sugar beet crop (ton/fed) as affected
by drought periods and potassium fertilization rates during two
growing seasons 2008/ 2009 and 2009/ 2010.

Drought K- Root yleld of sugar beet, Gross sugar yleld of sugar
periods fertilization ton/fed beet, ton
before rates , Kg
harvesting, | K;O.fed | 200972008 ?:1? Mean | 200912008 ;’:;’l‘:,’ Mean
weeks
sweeks 1 K2 3199 30.80 | 3140 5.27 480 | 5.04
before K48 34.78 33.50 | 34.14 6.16 5.54 | 5.85
bary K72 36.85 3560 | 36.23 6.73 6.16 | 6.45
esting I iean 34.54 3330 | 33.92 6.05 550 | 578
6 weels 2 30.85 20.62 | 30.24 5.63 530 | 547
b:’f::e K48 33.65 3270 | 33.18 6.37 608 | 623
harvesting K72 35.90 34.85 | 35.387 7.41 710 | 726
Mean 33.47 3239 | 32.03 6.47 6.26 | 6.37
o weels 1 K2 28.05 27.15 | 27.60 5.24 502 | 5.13
before K48 31.16 3035 | 30.76 5.97 5.80 | 5.89
harvesting | K22 3325 3240 | 32.83 7.00 6.76 | 6.88
Mean 30.82 20.97 | 30.40 6.07 586 | 597
L. S.Dat 5 % 1.17 0.41
Mean of KO 30.30 20.19 | 2975 538 5.04 | 5.21
fertilization | K8 33.20 32.18 | 32.69 6.17 555 | 586
K72 35.33 3428 | 34.81 7.05 6.67 | 6.86
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b- Sucrose percentage and juice purity:
Sucrose percentage and juice purity of sugar beet roots, under different
periods of drought and different rates of k- fertilization during two
growing seasons were presented in Table (6). Sucrose percentage and
juice purity had significantly affected by drought periods, potassium
fertilization and the interaction between them during the two growing
seasons. Data revealed that sucrose percentage and juice purity were
increased significantly with increasing the pericd of drought before
harvesting. The highest average values of sucrose percentage and juice
purity (19.63 and 82.82 %, respectively) could be accomplished with the
water stressed treatment (drought period of 9 weeks before harvesting)
during the first growing season. Increasing the rate of K fertilization
resulted in increasing the sucrose percentage and juice purity during the
two growing seasons. The highest average values of sucrose percentage
and juice purity (19.98 and 83.28 %, respectively) were obtained with
application 72 kg KO fed.”'. These results were in agreement with those
of Ibrahim et al. (2002), Isoda (2007), Hassanli et al. (2010) and Abo-
Shady et. al. (2010).
Table 6 ) : Sucrose percentage and Juice purity of sugar beet crop (%) as
affected by drought periods and potassium fertilization rates
during two growing seasons 2008/2009 and 2009/2010.

Drought K- Sucrose pereenuge of sugar
perm fertilization Julee purity of sugar beet, %
before rates ,
barvesting, K,O,fe:l('f 2009/2008 ,210“1‘0” Mean | 200972008 | 20 | Mean
weeks
KO 1647 1560 | 1603 | 8053 47 | Bw
Sweels Iyig 11.70 1685 | 1728 | si3e 655 | 1393
n.l:-vef:t:ng K72 18.25 1769 | 1797 | ®78 6747 | 11
] Mean 1747 16.71 17.09 B1.52 66.50 7401
KO 1835 1790 | 18.08 310 6690 | 73.95
6 weeks  "pi% 18.92 1860 | 1876 | 222 | 6769 | 49
"‘f"':ng K72 20.65 036 | 2050 23,19 63.60 | 7590
harves Mean 19.27 1895 | 19.11 82.14 6173 | 74.94
KO Ko 1868 | 1850 | 1859 3130 | 6765
9 weeks g K48 1945 | 1910 | 1913 8275 | es:
b before K72 K72 2105 | 2086 2096 859 | o8
arvesting o Mean 1963 | 1949 1956 08 | 687
LS. Dat 5% 0.52 071
KO 17.80 1733 | 1757 3Ll | 7667 | B
lf““" of K48 18.59 1818 | 1839 020 | 7760 | P®
ertilization |- o7 1998 1964 | 1981 8328 | 7863 | 8096
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c- Root length and diameter:

Data of sugar beet length and diameter, as affected by drought periods
and potassium fertilization during two growing seasons are presented in
Table (7). Results showed that both root length and diameter were highly
significantly affected by drought periods during the two growing seasons.
Data revealed that the extended periods of drought resulted in elongation
of sugar beet roots. The explanation of such root elongation is that with
severe depletion of soil moisture in soil surface, the plants manipulate its
root by elongation to search for water in deep soil layers. The same
findings were found by Eid (1994). The highest average values of root
length and diameter (36.56 and 35.22 cm) and (14.90 and 14.40cm) in
the 1* and 2™ growing seasons, respectively. In contrast, the full-
irrigated treatment gave the shortest root length of sugar beet (33.63 and
32.31 cm) in the 1¥ and 2™ growing seasons, respectively.

Potassium fertilization had highly significant effect on sugar beet length
and diameter during the 1% and 2™ growing seasons. Increasing the rate
of K fertilization resulted in increasing the root length and diameter
during the two growing seasons.
Table (7). Root length and diameter of sugar beet crop as affect by
drought periods and potassium fertilization rates during two
_growing seasons 2008/ 2009 and 2009/ 2010.

m‘lm p"‘“:;' ]:a:e:ﬁl{l;ukfgn Root length of sugar beet, cm Root diameter of sugar beet, em
weeks fed.* 2008/2009 | 2009/ 2010 Mean 2008/2009 | 2009/ 2010 | Meaa
Kb 32.80 3125 | 3n.m 12.82 1192 11.87
3 weeks before K48 1330 3245 3298 13.15 12435 128
Marvesting K72 34.60 B2 33.91 14.65 1333 13.99
Mean 33.63 3231 3297 13.54 1257 1306
Ko 3375 32.80 028 1330 1246 12.88
6 weeks before K48 ] 33.60_ 3428 1420 1358 13.89
Barvesting K72 3605 34.95 35.50 .70 13482 1426
Mean 3492 33.78 3435 14,07 13.29 13.64
Ko 3515 34,25 34.70 14.10 13.66 1388
9 weeks before K48 36.60 35.00 35.80 15,09 14.45 1477
harvesting K72 3792 3642 3717 i5.52 15,10 1531
Mean 3656 522 35.89 14.90 1440 14.65
L.S5.Dats% 0.63 0A7
K0 13.90 33.75 33.83 13.41 12.68 13.05
ok Ka8 35.01 33.70 3436 1415 DA | 13;
K72 36.19 31.36 3553 14,96 14.08 14.52
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Application of 72 kg K0 fed.'resulted in the highest average values
(36.19 and 34.86 cm) and (14.96 and 14.08 cm) of root length and
diameter in the 1% and 2™ growing seasons, respectively. Data also,
indicated that the interaction between drought and potassium treatments
had highly significant effect on root length and diameter during the two
growing seasons. These results were in agreement with those of Eid
(1994), Ibrahim et al. (2002), Isoda (2007), Hassanli et al.(2010) and
Abo- Shady et al. (2010).

CONCLUSION

It could be recommended that application of 72 kg K;0 fed.? and
withholding the last irrigation at 6 weeks before harvesting at North
Delta achieved the highest yield and quality for sugar beet crop, saving
about 12% of applied irrigation water.
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