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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)

B glsl o Sepslcols anal
Dep. SP EC (PH)
(cm) (%) (dsm™)

J e el JBad Ol Bl el SB Gl s cd )l
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 cdl SE 5l pogase pr =hi cadil S cugb) (G ey S a3 SB Cagby (Fjee )
Depth  Soil Texture  Soil Bulk Density Soil Moisture in Field Soil Moisture in Wilting
(cm) (gr cm™) Capacity(%) Point(%)
0-30 (Loam) g} 1.4 26 15

(OYYANTYY 5,b) sialosl (elyal Joe oyl O Showds claseio ¥ Jgas

Table 3 Water chemical characteristics, Torogh research station (1998-1999)

aprel Sl ol cous )
H EC N lly ol o & Sl ol g e
p o) e K'  HCos cr So>  Ca¥ Mg*  Na'
(meq.lit'1)
7.9 0.89 2.37 2.62 2.5 2.1 3.6 4 2.2 2.7

(VYA 9 WYY ,b) (ool calisco slayg )3 (o lol olads slaws g T polie € Jgae
Table 4 Total irrigation water applied and number of irrigation in different irrigation interval,

Torogh research station (1998-1999)

Solelyg (1377)1998 (1378) 1999
Irrigation interval (day) kel ol hpas Ol Hlaie bl sl bypas ol Hluie
Number of irrigation Total water usd 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)

5 gl

Source of
variation

p Mean square Gl yo :35ke

;"f)" aiy 3,Skes RIS ol 18 o > Shae e S
- Root yield Sugar White sugar S S5 o

Content Content White Water use

sugar yield efficiency
1998 1999 1998 1999 1998 1999 1998 1999 1998 1999

(1377) (1378)  (1377)  (1378)  (1377)  (1378)  (1377)  (1378)  (1377)  (1378)

s
Rep.
Sl g
Irrigation
interval
ales
Error (a)
Potassium
oty X5l 90
Irrigation
intervalx
Potassium
%)
Genotype
ilelyg
XGedg)
Irrigation
interval
xGenotype
Xl
Potassium
xGenotype
*ssllyg3
Xl
Irrigation
interval x
Potassiumx
Genotype
s
Error(b)

2 - 450.11* - - - - - - - -

3 407.47%* 2346.6%* 445 3.76 6.07 6.03 11.66%** 61.15%* 0.14%* 0.08

6 - 64.31 1.33 3.47 2.17 5.12 - 5.55 0.02 0.12

2 27.91 0.14 0.91 0.12 1.22 0.18 1.59 0.00 0.02 0.01

6 5.64 55.99* 0.52 0.27 041 0.37 0.10 1.90* 0.00 0.02

1 6.95 3.69 0.01 0.04 0.25 0.34 0.35 0.66 0.01 0.00

3 23.93 27.99 0.34 0.22 0.59 0.32 0.74 0.84 0.01 0.11

2 23.90 18.63 0.96 0.14 1.55 0.24 1.80 0.56 0.02* 0.02

6 29.98 47.83 0.65 1.08 1.15 1.76 1.02 1.72* 0.01 0.04%*

40 17.61 21.50 0.40 0.65 0.62 1.01 0.61 0.71 0.01 0.01

Coefficient
of Variation

11.59 13.45 3.49 4.17 5 5.81 13.58 14.15 12.67 14.35

oMl 20y iy 9 o Jlas] s 3 413 ne o F K

ol 01 oS 5 (B elbs) LinleT (slas b el o > (ime duoy> gy Jlesn] o )3 ,1,S5 55 g (@ (sl ol )8 sl 457 (03,150 5 @
* ** 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
term
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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)

Sl e adyy 3 Sles 0AlBL a8 s oAl W8 sy S5 Slas Spae S
Irrigation Root Yield Sugar White K o
interval (tha™) content sugar White Water Use
(day) (%) content sugary ield Efficiency
(%) (thah (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¢ 24.7¢c 17.70a 19.92a 15.56a 17.91a 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

ok — VYA 5 WYY

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

potassium application, Torogh research station (1998-1999)

Jw Ay al>ye ey logd Cilizee gslaws
Year Growth stage Levels of potassium
application
KO K1 K2
D9y 093 bauwlgl 55 5.5 5.5
Middle of growth stage
1377(1998) by ol 3 3.6 3.7
Harvest time
gy 8590 Lawlgl 6.5 6.7 7
1378(1999) Middle of growth stage
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White Sugar Yield (t ha™)
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Levels of Potassium application
ooy 7 sk

) ool il (glay93,5 iS5 155 iy o] Gy SIS 5 2 St 3,Skac ey 3 Shae s Y U
Loy gy U SB mpwly (iile) Cap by By = Ky quly B pae pas =Ko )Jawwly golaw 5 (35, 1A 5 10,17
G VYA 9 WYYV o Jlu 5 (LS 5l 405l 44 K1 ljse ) sl G pan =K, 9 S5 CEC
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)



Water Use Efficiency (Kg.M?)

u‘9dbumM9M)mumM
3L 0155 Logas oLl (55,8 olisdos 55
2 a8 lewl i g Ol (e wilipe posye
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0.62 012681
' mA37.1
Y 0.584
Y
j|
9
- 0.544
0.5 :
KO K1 K2
Potassium
Jlo 53 ks caliseo gglaw ;3 A37.1 4 12681 g 95 Mt 1S M5 (sl O Cyuna SIS ¥ S
G —IYVY
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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