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Effect of deficit irrigation levels at four growth stages on yield and quality of
sugar beet

Yo Voo
Slss o e e 5 15 e Lo jless

©

et
:(Y)\i.Ql}_ﬂg?cl)jf,.l.cA.lqu..L_'.é).u.ig-c_,?é:fj:ﬂ»cjMjﬁlf)%&\f):sjk:ﬁrfc}b;l AT L Sl ol e 9. .p 2l
Ag-VeY

O g0 4 (i lo T B yuidey by Cilisee o150 58 ST o8 ot H1 9 (K)) ol Cuwlus 5gi6 duulro Hakie 4
SO 50 O ol Ll glaw § (ol GBS 57 13 wid iz vy il ol OT 50 47 sudd B 5bes o 5
SLads 35 0 30 AL 9 AT Gl Sl b 3155 slez 90 (Bola Joll” S gl 4 b JB 3 idgs od 0318 31§ 2 B
G99 3l yitasl (g9 3 ikl B 30D S el yo slazr ol Wi yuider Ay Ciliee ol yo b PLBT Oloed (srub b § (53 59LS
U AL by SR £9,5 3l 3 AU gy SO £9,5 @Il 6 4630 Jals” gy 30 Ghdgy wosd A JIV- G
Ao 9 ¥+ 00 U O U pao sdls 31 aidgr ©yle (S5 ileT (Sl jlowi . Aidg (Jlasmiw! cu po g5 Tus) Wid jode ol 5oy
ady ol 145 818 OLE5 edld 8 o il 319 4 305 gl (Ald) ol (S ikeT slowd & g ol (leT ST aome o yo
1.0 18 e Jlaswin! ol 0 O e 9 A8 O a0 cpdmod 9 Jlastiul S wid & Klhos 9 w8 & Shos (Sl (N8 yuize
Jorl 0 oole 93 Jliio 5139 515 g0 ol ot 5o (S 2 § 0033 £ i 3 (AT 3,Klas (812 ST ilishe g gl
oL Sl 457318 O i Lo 3T zulid .09 518 a0 Dlhe 43 31 (ST Cilidke glaw § W8 jde Ay 41 Hlex
J3l > 50 ST (i 4 b puiier ady Ao 0 (0§l 398 OLD DT 39008 & S 905 § s S0 plod 53 id i
Polez 9 4w (98 (T Al po 5O W HNA Cawlus L9 po 891 Kb 9 4ly ) & Klos (S p digy I @l B Hud jow Al g0 (9 Al
o 40 1) Sl o9 08 W8 i Al polez Al g0 ol g9 AL Ve /oY V/TY (i ;K5 0 Khos (5l Ay
oy 4 0 O hos ((ABLh) ol (S T 4 S (B pan DT Ao )3 £0 Sl b oy polex o> o 5 4Tl (ulld (5 T
L Olg (om0 45wy 0 15 4 018 OGS oLl slowd 4o Cuwd 1) il Ao 33 0/0 1add 45759y HLd 48 1+/TY 9 /A
4 (Sag-ta 310 gl 1 olE T 3L 3 (dumo Ofimo (ol Comilus o 0 b olE wdy Jol 0 30 ST ome Sy wbiy
33003380 6 (D pa0 T jlade Jal™ Ol golodT ol gl (wlo! g .l ovds 8™ T Ol 3a0 31 o™ Jguasme Sl O30
=B a3 3 soe 38 510 (o LS 990 (ol (ST 4o o Ay P Al 0 30 o33 10 U 9 polez 9 P90 Sy
0,18 3929 WiB yude el 5O (Jlassiul

(ST o 9 Jgammo Cawlus 593571 ¢ K 3 jKhos (B yunider ¢ b (ST i suuls” Saoslg

WAIAF oy b WANANY 223k 55 2o )6
(ouiS” 3180) 0l 1 DB ol 5 oy p sl el s Ol el e 5 (553187 i S 0 (g0 )
(mirzaie_1346@yahoo.com ¢Sy S &)

Olas (rb wlin 5 (55,518 Dlados S0 (20 =¥

a¢


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.2.1.4
http://agrobreedjournal.ir/article-1-88-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-03 ]

[ DOR: 20.1001.1.15625540.1391.14.2.1.4 ]

WY Ol o o)led s slgz Al MOl 1 p e dlona”

Sl ST sy a8 el S0 S
o555 .(Doorenbos and Kassam, 1979) 5,05 S
Ay ad e 53 OT 5 a8 s Al ol
Syt s OT 51 S Cl O3 S S
sybien Alb e S slajs, ek 1y $s s
sla Sy (Al — Kaisi and Broner, 2002)
g T 3508 4 QWS bty 5 605505050
S Gl e 0T 033 Jgb 5 25 Sd
BIJES{UC Y PRPNEH SN R R g e
5 ednh iSOk ol R Rl L e e
o 2 4 LT ol 4 e 1) S0 sl 3
A ey 53 S dlom o 5 das o 13 3
0553 L (B )i 55 50 53 AL o Doslie LS
Al S 095 (4 y) slo 3 el e s
sl o5 Al Al e s A 55500 05 (s
.(Hashemi Dezfouli ez al., 1996) 5 35 s < s
S P Sloyss )3 olE sl 5 oSt osle 4
Carse 093 Olen 53 OT 25 a8 54, 00 sl sl
g Coda 81 55,8 5, Slas 53 (g ph JialS
das LS 1y i s, Sles 5 i sl
.(Sarmadnia and Koocheki, 1997)

s pds S w Sy ol Lol O o
o~ S LS iy 5l gl o 5 5T Sy e
(Kirda, 2002) 5,05 Sw 33,5 oLl (5L
J=e 52 TS 4 ol s Shee ol 5 576
(Moutonnet, 2002) <o 5lo o 5 oLS iy Caliee
S Glipnds ool Tl 8,8 5 3550
3 ad> 0 ,Lg> (Doorenbos and Kassam, 1979)
Ml B ks Ay b e gl
(S F ado o) gl anall 55 @l o~ )
V8 ado o L5 5y, YO-YD) iy gy doby alo a—
3555V0-1Y0) 5, Shee o -8 JSb—7 (5
Jsmamn (Sdy =3 (b Ly 5 (5 2ty
(G, Fe-00)

Q0

4oNao

Olwl ST c\_.ﬂ Lo )3 A0 ) gy sl T
it 53 Bdas 45 ias e |5 1y Oldes
;! .(Anonymous, 2003) &5 55 s 2 e (5 5LiS
oml GG 5 (65,LaS ddy 4 a5 L ad S ans
2 Sl e e 55 ST e sy
Sl 03,5 U 55 Olden Olwl glacis s
S o s gan B ol alaS 05 j0l ST (5l
i 53 ST plin Sy e ol pli s ws L
L, Kl ades SlCul a5 5550 (55 5L0S
255 ELs i 8 a0 55 o 0T g e
(DT b 31V ST b gy szl ot b (o)L T
o3l gl g ( (Kbt 4 plie pl5)) 3l 03linul
R P Y N @lsﬁJMb.Lg)LﬁTrf}g)éb}!
S 235l o Ll ol 5 e Ol dly lb eSes
@S 0Bl ST 4 slael, 51 (oSS soLT
ST usly o gl o 3, S 2l 3l 5 OT O3 e
o o 6 53 Jgamn ras o 55 A3 e LT
wTﬁMu)Mrujag}uJupu
S Sy e Jlas! (Kirda, 2002) 5,5 1,53
33 =1 A 5 S8 Sledbl il 4 5L gLt
)’Lé&ﬁ)“tﬂé‘ﬁ)b)‘bbkfu)&_}h&u&‘f
(Ky) 2 o5 4 dmames Sl 0 (e &

.(Anonymous, 2003) Lil .
S 3 5 0354 g Ole) )3 By dir
ST 5 5aS 4 03540 g 3l dm aaleeS 053
Aiyoygs ulyl 55 OT 5 9eS il s ol
G Shas 6,8 JSb 5 (255 iy slme )
S35 75 Al G gd 0 )55 sl 53 ;ST Lo gt
oy3 1ol 53 sl O Hlaie .ayls 51 b s Shes
st 5 Shas Al ok o Kan iy 102
= Ss s oLy s, Sas js Sl )5l
a9y o=l 5l ke Sla s o ble

-\_‘ﬂ)w#qcu\.&)g)‘J:-‘J.A)Q.!js\}‘}q-ojjbj‘


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.2.1.4
http://agrobreedjournal.ir/article-1-88-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-03 ]

[ DOR: 20.1001.1.15625540.1391.14.2.1.4 ]

Ol e Ll 0 O Hls gre falS 4 i “SJLﬂTda';
35 it (S2) ady s Ay oy 53 5 Shas ials
oy93 sl 53 LT C.Eé .(Mirzaei et al., 2005)
A S Dl gt Al Csly oid )i LS
Bleasily 5 Jlamiad 6 Al i yle Jals
2 (Fisby RS (S sk A s i e Sl
Sl Il il 1 sl 5 jtier A 659 5l

)D}our.:-’_wj‘" AL'L_LA ls-)‘_\ 54 ":)

Olad ity 9 ulisl W el 8 U ys a2
das o LS (65l e gl als ;A Ll
.(Mirzaei and Razvani, 2007)
Gl 556 i (Gatowd ol (6l o 5l Codta
AU i LS 4, S8 ler Jol e 53 ol
s, S8l e 51K a5 LT oS 7 sk
Ay Ao o o 5 el s o D s 3 oS
5T oS Jlesl L 0lpn B sy OT 35 4 ol
L gl o 53 5L 5550 ST 51 (ciume Ol e 28
22 s Rl CiS S e (o ST il

2 30d 57 80 DT O s

b 9 3 3lge

48 ot 3 5 LSS S ST O e e

Gla S 55 byt Aty Calibes o150 0T o
FA DS 5 ST el il o 5 Lo
SlacS bl &b CIB s s g e sl 1 3
i 55 b ), Sz 3 ol J S
Sladss 55 0 OLLST ol 55 (VWAF 5 \WAY)
4 0 gl A bl Oldes b o, Soses
Jlw 33 53 iulesT as o S gland 5 (S 58
Calises ol o .l ol &1 &K Jgd 53 2155
Ar= Ol G ad o sl Jold A8 i S
(S) 5o YV LYV ol 5 55 52l B 55y oy
LS e iy VA U
G JoolS i 51dS2) 5o, YW LYY slae cas o

a1

PN PENCHINL PENVONEE JRC I g
o R P B U P P W P ST P o
35 Lol Al Gdmy Jomrl e 3 sk s
o=l az 5 il o g U1, 0T &7 ol 536
A8 e ol Jgmame 4 (315 Dl S5 2
Seis s Sl b ) (Hekamat Shoar, 1992)
(Pt A i A Jad Sl Jlsl s
o Gl les 48 5l 0L 0T (6 b laain
o o) Sols Esl Jad olsl s (mab)
Blosl 51 ST e QU5 s (I ks J s
Faere I 555 § S sl W b Lis
G ol VYo B ¥ U i Glasl I A5,
oslizal b8 OT IS 5l doyn Yo gAY (5 4 ST
.(Brown and Dunham, 1989) L so de 1 5
LoaSobola sl oTeS s mls
SE P H: SO PU e g —
Goa o WYY 5PV 5 50 ST 5 1o L)
,\_;;gj_il‘,;gg)mﬁ)b@”uw;)ﬁwdm{
Ucan and Gencoglan, ) C_3IL (g )5 —as StalS
(Haghighat et al., 1999) 0,Les 3 Cid> (2004
Q.L;S)L%LQJAJSMJ‘J:_&:{J&:‘:QL&J
3 s o3 A elal 5 OT e de APY o ez
O_i\rij_}s..uTwqu)Md}bﬁ&ﬁ
L Jlasal Job a5 s, Shas 5 U5 Ol e ames
Sl (sra et e Jen 0 B LT ST Aals
NN
dw y3 53 LG)L;{Td‘;QL*;) sliss oS casle3T s
a5 gy )il 31 ey A A e A e e
1S 3 e azia S 35l S AN o )
(S2: 5 p AN+ do o 3l d) ady iy dl> e ((S1
by 095 polal) Ak y 5 A8 (ilwe S Al e g
5, e cad ) 5 Shas 457 s odaline i Jlasl ((S3
sl oIl s Shas 5 dlasatal J6 45 5 Slas (3
Sl slad 231 L B peiir Ay Joml e o3 3


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.2.1.4
http://agrobreedjournal.ir/article-1-88-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-03 ]

[ DOR: 20.1001.1.15625540.1391.14.2.1.4 ]

WY Ol o o)led s slgz Al MOl 1 p e dlona”

233 b esls b g e Lol 4 LT ST sk
Olellly s w;ﬁ):&wd}w”: 3l
s b Jy s ki Aoy 4 Slalos 53 LT
) LS 0Ll (LT pL&s 55 4o 550 sl 1 o
QLS e 6l Jgl LT F=Y 53 (bl 5 g sl
2345 s O ame (305 O i A8 ik )
Cosby ol ot a4 8 s s Oledsly nl LT
ol T slasles 53 TDR o&iws i oslimal L oS
Sz by o ys Sl ks A (6,8 0510
ol T slajled 53 A8 i i ol o oSS @
Sl w0l 0nls OLES 93 eSS 5&J§.& BE
Oodim | ey 3 DS 8 dag Lot 53 31 games
5 plrdl o e V7 mbans 53 (b Sl akle e S
s (6 8 85Il caaa s 035 5 (gl pn plobil 5 Shes
40 gad (i Sl ey g 55 0 dd S 5 glaaly
059,55 palae . dd ags o)) oaws 3l oslizel L e
A5 Ol 06,8 311 B O om0 (el o s
J=b s s, Shas s 5, Shes (Jlasanl |6
Sr 4 A8 Ol e Ay s 8 55T 1y Jlamn
St odd g an ol 9w 5 (6 e s
G35 3V o i 335 28 e S g1 i 5,8 051
o:M\Q\Jﬂ&Tawjjjqc\fW&)
S o bl 4 52 (Shikholeslami, 1997) & §
P Lsdlios sl pwlul palol> glaesls
A e S Calibee e e Jele 055 S0
0L oSl lin 5 B) (5lT slasles 5 (A)
HNesliwl b o ys ety oz el 3 TS

i ol Mstat-C (g5bT )l 3le 5

sy Sl Jl e o 45 sl 0L s

3 Sas 55 Slos a5 Shes i 51 8 i
Jlaiml o )3 (651 sme gl Jlameal 6 A3
Ol e 5 A3 O e Blod 3183 590 5 Loy &5

av

5(83) 5o, YO LYF dolne Gow iy ol 5,5
Ot Sy il g Oty S
5 FO L ¥ Jslae (il 0la)) b J guams
00 OT O s 2alS™ ol (65LuT (sl slas (Sy)
=5 ot T > o3 () AD 5 (I) Ve (1)
48 )3 (1) (S Cusby 35S 05k Hled)
¢SS s bl gyl . (Va=Vm =) 1) L
LT (oo s 3 5o dlasl iy ol o
ol S s plowil (1) o Vo sles b
SEAOS Ay b S LY Ll
¢S 5 jesile #0 bghs dolb L ois Ls ¥ Ll
53 Layles e ahools sboul (gl okt i Lot
59233 035 Sl eslial U alajT ol s 4 8
Cslb Lag)lon fand Do 92 8 Soloy 4 pslie)
A plsil (5545 bl b s I sl

8 T ol T 0l ) daly wlul
JoB OT 30 4 STl o gb, o5 Ka (1)
ST o Va 0T 3 48 .08 S plonil tdmy o 2>
ST T e Vi 5 b jT gl sles LT
(Sagardoy et al., 1986) ol S 1>

Va=0.5 Vm M)

Jo5 LT Ol b Obojar (55LT slajles Lo
Slasles s LT ot S5 slae oll i g
=15 53 0 mad LU 0t Sl eslizal b g, LT
O abols 53 6 K5 5 5ks il 53 S & iy
s dlestezils 5l 5 Ll gzl 51 Gld Jawy) (6 e
=l poler am o )5S LT O e
a i by ot Sl eslizal s (5 S5l
g5 SolaT ST polae 5585 dlesl ) 5Lt
adlain 534S 5 g e gy el ra) @l 2
il ey J g 2 5l bzl b 0T 5L sl gun o
AL o s 8,8 L s g (Allen et al., 1998)
Loy b amlone LT 93 o dlols 3 A5 i

¢5)QTVSJLQ;!L5\J{¢M;SL5L¢M)34{4;—}:


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.2.1.4
http://agrobreedjournal.ir/article-1-88-en.html

B. Second growth stage

38
KN 7 sl | -% ol |
Eﬁ 35 ] % %a
N / ) w Y

NN 3 \ \
i \Y 4 R g 1\ \ %
g . A ™\ N By . "
; VAN YAV
§ 20 | 1 N § " ! -\' '\\_‘ -
g a Z \] \;;' VA
g -}
% 2 ; 220 5 10 15 20 25 30
@ 0 5 10 15 20 25

Days after the treatments s JWoe! 5 (2 335

—+—55% —a— 70% —a—85% _x—100%

i) pgs -0

A. First growth stage

Days after the treatments b8 Joa! 3 (g SW395

| —4— 55% —a— 70% —— 85% —x— 100%|

u\.i:) J)\ d}-,a—g).“

el S ® o
T% l A;; 5 ; (G
) BN TR AN i L
5 T N N N
¢ FIP IR AN SN A ey
: NN e
: o LN~
5 E 2 ! . ~
3 %
28.0 o 10 20 30 40 50

5 10 1 N 20 25
Days after the treatments s Jloe! 3 oy 0385

——55% _a— 70% —a—85% —x— 100%|

Days after the treatments ST s Jlas! 31 m St335

——55% —=— 70% —a— 85% —x— 100%

[ Downloaded from agrobreedjournal.ir on 2026-07-03 ]

[ DOR: 20.1001.1.15625540.1391.14.2.1.4 ]
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Fig. 1. Volumetric moisture change at irrigation levels and growth stages of sugar beet in 2004

C. Third growth stage
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Table 1. Soil physical and chemical properties of experimental field (0-30 cm soil depth) (2004 and 2005)

L. SCsl el bk, (S e b, AL o paie 0 R
Year  Soil texture FC (%) WP (%) Bulk density (g.cm™ pH
2004 CL 21.0 9.2 1.38 7.85
2005 SL 21.6 10.5 1.50 7.7

STos ok b 1 5l g S s ] b

0.C (%) T.N.V(%) EC (dS.m™) K (mg.kg™) P (mg.kg")
2004 0.42 10.5 1.0 350 10.5
2005 0.70 6.0 0.7 235 4.0
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Table 2. Combined analysis of variance for yield and quality of sugar beet in deficit irrigation treatments at four growth stages

MS) Sl e o Sle

@oliT s iy Shes A5 Ol ) b o pe 035 3 oSl Jlamd 15 45 01 e Jhamial s 25 oo 3 €55 Sles Jhamial 16455 Shae
S.0.V o pile d.f Root yield Sugar content K Na N Alkalinity White sugar content Yield Molasses Sugar yield White sugar yield
Year(Y) Ju 1 2515.94" 1.59™ 22.72" 5.44™ 29.49™ 264.90" 0.01™ 40.19™ 4.14" 106.96" 73.91"
R(Y) (L), S5 6 140.08 121 3.28 0.24 2.16 11.71 1.7 20.63 0.77 6.84 42
Growth stags(A) s, J~1« 3 326.12" 5.80" 0.25™ 0.01™ 1.53" 4.13™ 7.12" 8.02" 0.08™ 16.08" 13.97"
YxA I X a5y ol e 3 44.79™ 3.71° 0.09™ 0.06™ 0.24"™ 0.64"™ 4.08" 2.85™ 0.02™ 0.31™ 0.17"
Error, Ol sl 18 34.59 0.83 0.5 0.03 0.33 2.5 0.99 3.43 0.1 1.57 1.18
Irrigation (B) T 3 258.84" 0.76™ 0.13™ 0.01™ 0.26™ 234" 0.73" 0.80™ 0.03™ 9.02" 691"
YxB Jl X LT 3 30.82"™ 0.82"™ 0.15™ 0.01™ 0.17" 1.80™ 0.76™ 1.01™ 0.04"™ 1.38™ 1.05™
BxA Ly ol X (51T 9 62.65" 0.21™ 0.09™ 0.01™ 0.16™ 1.29™ 0.20™ 0.64™ 0.02™ 3.01° 239
YxBxA 9 55.26™ 0.60™ 0.13™ 0.01™ 0.17" 1.47" 0.63™ 0.82"™ 0.02™ 2.38"™ 1.81™
Error, o llas 7 27.57 0.48 0.1 0.01 0.11 0.83 0.52 0.79 0.02 12 0.99
C.V (%) ki g 10.11 3.56 6.53 14.74 16.92 25.17 4.17 1.00 7.92 10.84 11.06
ns: Not significant s gme 81118

*and** Significant at 5% and 1% probability levels, respectively

MJ’&}@JW\C}EJ):)\:‘;'N;**}*

iy 68 L ol e 4s LT oS Shled 5o A8 e LS DN g Y PRVSSS E U PRCS

Table 3. Combined analysis of variance for yield and quality of sugar beet in deficit irrigation treatment at four growth stages

MS) Sl e 5 Ske

(S1) Jsl al> (S2) g3 dl> 0 (S3) p s al o (S4) o)lex d
&l3T s atys Sles 55 Slas Jlasd 643 5 Shes atyys Slas 455 Slas lasal J6 45 5 Slas adyys Shee 55 Slas Jlasd 6 43 5 Shes atys Shes 455 Slas Jlasiad J6 45 > Sas
S.0.V e s d.f Root yield Sugar yield White sugar yield Root yield Sugar yield White sugar yield Root yield Sugar yield White sugar yield Root yield Sugar yield White sugar yield
Year(Y) Ju 1 850.78" 3526 23.89™ 627.64™ 24.57™ 16.32™ 609.01" 25.70" 18.20" 458.44" 22.26" 16.07"
R(Y) (W), 6 31.08 1.65 1.08 173.67 5.40 3.31 52.04 1.75 1.14 38.87 2.87 2.21
Irrigation(B) & LT 3 10.43™ 0.84" 0.72" 53.25™ 1.44™ 1.01™ 329.10" 13.65™ 10.46™ 35.55™ 1.29™ 1.18™
YxB oLl 3 30.10™ 0.63"™ 0.55™ 49.23™ 1.74™ 1.29" 38.12™ 1.99™ 1.39™ 39.21™ 2.26™ 1.80™
Error  _al;T gl 18 35.05 1.47 1.26 42.59 1.46 1.09 23.94 1.09 0.87 18.47 1.25 1.10
CV% ol 11.00 11.51 12.00 12.05 11.36 11.03 10.20 11.48 11.59 8.28 10.99 11.51
ns: Not significant Dl> sxe i iDS
*and** : Significant at 5% and 1% probability levels, respectively 1055 &S5 5 oty el a3 s e e 5 2
Voo


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.2.1.4
http://agrobreedjournal.ir/article-1-88-en.html

WY Bl ¢F o5l comsslazr dlom O1al (o5 pshe alons”

Ly §8 5l ol 5 oLT oS Slasles 53 4B Hlr iS5 s Shee e s lin —FJ s

Table 4. Mean comparison of yield and quality of sugar beet in deficit irrigation treatment at four growth stages

(S1) Jyl > o (52) ps2dl> e (53) ¢ g sl o (54) ¢l 4>
a5 Slas 153 Shes Jlaszal L6 13 5 Sk atyy s Shes 55 Shas ezl L6 43 5 Sk a5 Slas 55 Shas Jlaszad L6455 Shas atyys Shes 153 Shes Jlaszal L6 43 5 Sk
b T slales Root yield Sugar yield ‘White sugar yield Root yield Sugar yield ‘White sugar yield Root yield Sugar yield White sugar yield Root yield Sugar yield ‘White sugar yield
Trrigation (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™) (tha™)
11(55%) 524a 10.26 a 9.15a 52.03a 1032 a 9.19a 41.60b 7.75b 6.82b 50.29 a 9.80a 8.70a
12(70%) 54.88a 10.88 a 9.68a 5193 a 10.26 a 9.15a 43.67b 831D 7.36Db 49.86a 9.94 a 8.89a
13(85%) 53.40a 10.23 a 9.05a 5548 a 10.89 a 9.72a 51.35ab 9.70 ab 8.58 ab 53.99a 10.67 a 9.57a
14(100%) 54.58a 10.70 a 9.52a 57.11a 11.11a 9.84 a 5525a 10.62 a 934 a 53.39a 1037 a 9.25a
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Mean each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 3. Mean comparison of irrigation water in deficit irrigation treatments at four growth stages of sugar beet
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Effect of deficit irrigation levels at four growth stages on yield and quality of

sugar beet

Mirzaei, M. R.! and S. M. Rezvani’

ABSTRACT

Mirzaei, M. R. and S. M. Rezvani. 2012. Effect of deficit irrigation levels at four growth stages on yield and quality of
sugar beet. Iranian Journal of Crop Sciences. 14(2):94-107. (In Persian).

To estimate the crop sensitivity factor (Ky) and to assess water stress effect in different growth stages of
sugar beet, an experiment was conducted as split plot arrangement in randomized complete block design with
four replications. The experiment was carried out in 2004 and 2005 growing seasons in the Agricultural and
Natural Resources Research Center of Hamadan Province, Hamedan, Iran. Main plots consisted of four different
growth stages including; 1: germination to establishment, 2: establishment to 70-80% canopy development, 3:
full canopy development and 4: beginning of canopy senescence to crop maturity (maximum extraction
coefficient). Sub-plots consisted of different water consumption levels; 100, 85, 70 and 55% of full irrigation
requirements. Combined analysis of variance showed that there was significant difference between growth stages
for sugar yield and white sugar yield. Quality properties including sugar content and white sugar content also
differed significantly. There was significant difference between irrigation levels for quantitative traits as well as
alkalinity coefficient. Interaction effect of growth stage x irrigation level was significant for different
quantitative traits. In conclusion sugar beet sensitivity to water stress is alike in all of the growth stages. The
most sensitive growth stage of sugar beet to water stress was the first stage for root yield and sugar yield. The
crop sensitivity factor for different growth stages of sugar beet was 1.23, 1.02, 1.06 and 0.84, respectively. It is
suggested that the available irrigation water is applied during the growth stages of sugar beet with crop
sensitivity factor less than one. Therefore, water consumption can be reduced by 45% at the second and fourth
growth stages and 15% at third growth stage, relative to full irrigation, without significant decrease in white

sugar yield.

Key words: Babbler irrigation, Sugar beet, Sugar yield, Crop sensitivity factor and Water deficit.
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