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Effects of potassium application under different irrigation intervals on
yield and water use efficiency of two genotypes of sugar beet in

furrow irrigation
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Table 1 Soil chemical characteristics, Torogh research station (1998-1999)

Gos il aoyd Sl & sl
Dep. SP EC (PH)
(cm) (%) (dsm™)

F oo el s Qe BB ely SB el bl sl
Total N Ava.P Ava.K CEC
(%) (ppm) (ppm)

(meq/100g™ soil)

0-30 34.6 2.58 7.9

0.057 11.6 120 10
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Table 2 Soil physical characteristics, Torogh research station (1998-1999)

8o Sk cél Sk gall jogase p hi el p S cusb) Sjgdeyy (S da )3 S Cugb) (Gighe)
Depth  Soil Texture  Soil Bulk Density Soil Moisture in Field Soil Moisture in Wilting
(cm) (gr cm™) Capacity(%) Point(%)
0-30 (Loam) po) 1.4 26 15

(VWYANYYY 5,b) islesl (slyal Joxe (oylol Of Slowd Slasuie ¥ gus
Table 3 Water chemical characteristics, Torogh research station (1998-1999)

sl (Ssllcole Ole cund .
H EC N sly ooy ’Ll Sldlgw oS e 2o
P ot iy K'  HCo, cr Sof €% Mg Na'
(meq.lit'l)
7.9 0.89 2.37 2.62 2.5 2.1 3.6 4 2.2 2.7

(VYA 9 0¥V 5 k) )bl calisee (olaygd 5o (o)lol @ilsds slasi g T polie £ Jg0a
Table 4 Total irrigation water applied and number of irrigation in different irrigation interval,

Torogh research station (1998-1999)

6)@%1)93 (1377)1998 (1378) 1999
Irrigation interval (day) &bl sl ipas ol ke &bl sl ipas ol ke
Number of irrigation Total water used Number of irrigation Total water used
(m’ha) (m’ha™)
9 19 13950 19 10405
12 15 11015 16 8760
15 13 9545 14 7670

18 11 8075 11 6025
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Table 5 The ANOVA results of root yield, sugar content, white sugar content, white sugar yield
and water use efficiency in different potassium and irrigation period levels in two genotypes of

sugar beet, Torogh research station (1998-1999)

e gle

Source of
variation

Mean square Glayypo (ko

d-)l)" M) s :

Root yield

0ABLAS oy

Sugar

Content

oAl L8 s
White sugar
Content

3,Slos
White
sugar yield

Byao 8
o
‘Water use
efficiency

1998
(1377)

1999
(1378)

1998
(1377)

1999
(1378)

1998
(1377)

1999
(1378)

1998 1999
(1377)  (1378)

1998 1999
(1377)  (1378)

s
Rep.
Sl 9
Irrigation
interval
ales
Error (a)
Potassium
oolly X (5 bl 9
Irrigation
intervalx
Potassium
w59
Genotype
sy
X il
Irrigation
interval
xGenotype
G maly
Potassium
xGenotype
x5l y9>
P sl
Irrigation
interval x
Potassiumx
Genotype
s
Error(b)

2 B

3 407.47%*

2 2791

6 5.64

1 6.95

3 23.93

2 23.90

6 29.98

40 17.61

450.11%

2346.6%*

64.31

0.14

55.99*

3.69

27.99

18.63

47.83

21.50

4.45

0.01

0.34

0.96

0.65

0.40

3.76

3.47

0.12

0.27

0.04

0.22

0.14

1.08

0.65

6.07

2.17

0.41

0.25

0.59

0.62

6.03

5.12

0.18

0.37

0.34

0.32

0.24

1.01

11.66%* 61.15%*

1.59 0.00

0.10 1.90*

0.35 0.66

0.74 0.84

1.80 0.56

1.02 1.72%

0.61 0.71

0.14%* 0.08

0.02 0.12

0.02 0.01

0.00 0.02

0.01 0.00

0.01 0.11

0.02* 0.02

0.01 0.04%*

0.01 0.01

Olyd gy
Coefficient
of Variation

11.59

13.45

3.49

4.17

13.58 14.15

12.67 14.35

term

sk ok

olel 2oy g 9 SO Jlein) a3 ) me cuip 4 T
el 0 oS 5 (B slbs) islejl (sllad b ccnl osis o xe duoyd gy Jloin] aw ;3 )L,S5 5 9 (@ slas) ol )8 slas &S (o390 > @

* *¥* significant at 0.05 and 0.01 probability levels , respectively.

# when the main plot error and / or replication were not significant at P< 0.05, they were pooled with the error
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Table 6 The effects of irrigation interval on sugar content, white sugar yield in sugar beet, Torogh

research station (1998-1999)

&bl 59 Ay > Slos oAl LB oy oAl 4B Lo S 5,Slas Gyan L
Irrigation Root Yield Sugar White Kwm o
interval (tha™) content sugar White Water Use
(day) (%) content sugar yield Efficiency
(%) (tha™) (kg m*)

1998 1999 1998 1999 1998 1999 1998 1999 1998 1999

9 38.8a 49.2a 17.74a 19.09a 15.09a 17.60a 5.9b 8.4a 0.42b 0.81a

12 41.2a 37.8b 18.64a 18.90a 16.28a 16.55a 6.7a 6.2b 0.61a 0.71a

15 34.4b 26.2¢ 18.51a 19.54a 16.26a 17.53a 5.6b 4.6b 0.59a 0.61a

18 30.5¢ 24.7c 17.70a 19.92a 15.56a 1791a 4.8¢c 4.5b 0.59a 0.75a

Mean 36.21 34.49 18.15 19.36 15.80 17.29 5.73 5.94 0.55 0.72

b —IYVA 5 \TYY

Table 7 The percentage of potassium in leaves and petiols of sugar beet in different levels of

potassium application, Torogh research station (1998-1999)

o 33, e el o i gl
Year Growth stage Levels of potassium
application
KO K1 K2
U9y 0593 Lawslgl 5.5 5.5 5.5
Middle of growth stage
1377(1998) el ol 3 36 37
Harvest time
U9y 0390 Jaw‘gl 65 67 7
1378(1999) Middle of growth stage
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Fig. 1 Root yield, white sugar yield and water use efficiency on different levels of potassium
(K¢=no Pottasium application, k;= Pottasium up to CEC with 5% Pottasium, K,= K;+Pottasim
demand of sugar beet) and irrigation interval (9, 12, 15 and 18 days), Torogh research station

(1998-1999)
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Fig. 2 Water use efficiency of two sugar beet genotypes (12681 and A37.1) for white sugar
production in different levels of potassium application, Torogh research station (1998-1999)
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