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Effect of supplemental irrigation on yield and yield components

of flue-cured tobacco
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Table 1.Precipitation data for Guilan Tobacco Research Center during the growing season of tobacco as decade period in two cropping seasons

Fo e 4 AL Slale Ol e SHb gy
Ju S| sls = @ 313, IS (e )
Year April- May May - Jun Jun- July July - August August -September Sum of
Jslans  ppsans  pgmans  Jslass p33483  pgmans  Jslans pp3axs psmans  Jjlans p33483  pawans  Jslans  psaass ps.ass precipitation

1.Dec. 2.Dec. 3.Dec. 1.Dec. 2.Dec. 3.Dec 1.Dec 2.Dec. 3.Dec. 1.Dec. 2.Dec. 3.Dec. 1.Dec. 2.Dec. 3.Dec. (mm)

\YA¥
1.00 5.50 19.00 2.00 53.00 28.00 0.00 0.00 0.00 0.00 8.50 22.00 24.50  83.00 0.00 246.5
2004-2005
\YAD
44.50 29.50 2.50 0.00 0.00 4.00 0.00 46.50 0.00 26.00 0.00 0.00 0.00 13.00  65.00 231.0
2005-2006

JﬁbdeLﬂ)bJ:(ch»J.:-\))JM}J:-‘)Q)) W'c&&gjbﬁwcjfﬁbﬁo&)@%b)}ﬁ&@&jf&lﬂ)bﬁﬁ-* J)Jo—

Table 2.Combined analysis of variance for studied traits (fresh leaf yield, dried leaf yield unit price and gross income in unit area) in two cropping seasons

FREPN 58 s S Kz 8 s Shae Al 05 e (D), 5 Ll b el s
S.0.V. 2 e al5T Fresh leaf yield Dried leaf yield Unit price Gross income in unit area
df. (kg/ha) (kg/ha) (Rial/kg) (Rial/ha)
Year(Y) Jla 1 121268.2" 138776.04" 19548150.0™ 115794430x10°™
Rep/Year e 035 1SS 4 1516641.7 11949.29 4519335.8 20798277 x10°
Supplemental Irrigation (SI) S5 LT 3 57161589.6™ 947812.70" 66272881.4" 471996640 x10°"
Y x SI eSS LT x Jle 3 5141618.3™ 170501.15" 1176801.4™ 38446460 x10°™
Error o 12 1904011.9 46343.18 2622743.9 20008994 x10°
C.V.(%) (o 33) o o 9.53 11.42 17.54 24.14
ns, ** and *: Non significant, significant at 1 and 5% respectively. S0 5) ezl el 53 513 gme 5 1> e b * 3 *¥* (ns
V4.
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S s LAl b T s 5 0js donly e (St 65 s Shas 568 s Shase ) LSS (55LT 5 dlo lie Sl 51 sla 5 Kle alis ¥ J g

Table 3.The interaction yearx supplementary irrigation on weight of fresh and dried leaf, unit price and gross income per hectare

Treatments ShaleiT ela, 5856 lazs 31 58 s Shes iz 8 s Shas Aol 055 Caad (D) s s Lallsl T s

Freshleafyield Dried leaf yield Unit price Gross income per hectare
(kg/ha) (kg/ha) (Rial/kg) (Rial/ha)

Y x SI3 Aoy o e olgsl b eSS oL T x gl Jle 17178.66 a 2257.66 a 12098.33 27107350.00

Y x SI, 238 93 el b eSS (LT x Iyl e 16703.66 a 1951.00 a 9907.00 19658300.00

Y x ST, 2 b o e b eSS (6L x Jsl L 15079.66 a 1897.33 a 7415.00 14098466.70

Y, x Sl eSS LT 05 x Jsl 9232.00 b 1132.66 ¢ 3899.66 4445400.00

Y, x SI; L o e (5lest b A (55LT x pss I 14403.66 a 1936.00 a 12673.33 24676266.70

Y, x SI, 2> IS 0555 sl b eSS (55LT x pss Il 17279.33 a 2389.00 a 12154.33 29040583.30

Y, x SI; 23 ot o o b LSS (55l Tx pss I 15187.00 a 2050.66 a 10023.00 20777966.70

Y, x Slp eSS LT 05k x pgs Jl 10755.33 b 1471.33 b 5689.33 8386983.30

1 1 e i (ST g0 5T by 010 Jlal o 53 (65T i 51 &S 2te 3 - slls sl oSka
Means, in each column, with similar letters are not significantly different at the 5% probability level —using Duncan Multiple Range Test.

S s @b el ys 5ty 05 Consd (St 65 5 S s Shes dle g5 5 Kke -F Jgul

Table 4. Mean of two cropping seasons for fresh and dried leaf yield, unit price and gross income per hectare

Treatments oielesT Jelye 55 s Shee Sex o8 s Shee dolg O Cand (JU) S s Lallsb T s

Fresh leaf yield Dried leaf yield Unit price Gross income per unit area
(kg/ha) (kg/ha) (Rial/kg) (Rial/ha)

Two years el T e 5o 14477.40 3771.42 9232.5 18523914.5

Supplemental Irrigation (SI) eSS LT

SI; Aoy do e ol T b eSS o)L T 15791.20a 2096.80a 12385.80a 25891808.00a

S, 23 IS o e ol b LSS (6T 16991.50a 2170.00a 11030.70ab 24349442 .00ab

ST, ot Al o b LSS LT 15133.30a 1974.00a 8719.00b 17438217.00b

SIp eSS LT 05k 9993.70b 1302.00b 4794.50c 6416192.00c

I (1 g sl S5 0 ga3T el 70 Sl b 5 T i 51 20 Uy (sl sl o obe
Means, in each column, with similar letters are not significantly different at the 5% probability level - using Duncan Multiple Range Test.
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Table 5. Combined analysis of variance for studied traits and yield components (leaf length, leaf width, height plant, number of leaves, leaf area index,
nicotine percentage and sugar percentage)

S.0.V. ke @oT e &Ll K ee 5 i &K sluws & oo el NUNWPN BRI
df. Leaf length Leaf width  Plant height Number of Leaf area Sugar Nicotine
leaves index percentage percentage
Year (Y) Ji 1 187.04™ 2.67" 1.04™ 0.04™ 8.72™ 0.30™ 2.56™
Rep/Year Jl 0555 5,55 4 31.83 10.67 49.17 0.33 1.83 51.55 1.11
Supple.Irrig. (SI) eSS 5T 3 323.48" 65.67" 2698.26" 0.82™ 11.16™ 189.59™ 2.68"
Y x SI e LT x JL 3 144.15" 9.44"™ 259.71™ 0.26™ 3.56° 10.97™ 0.12°
Error st 12 27.11 3.39 82.78 0.33 0.70 4.61 0.02
C.V (%) (1) s g 8.84 6.49 6.11 2.52 14.39 16.50 9.49

ns, ** and *: Non significant, significant at 1 and 5% respectively.

:/.a,\JW\C@,;,\;@M}»@ML@:*,**‘M

&}@M)bjﬁw‘)écdfﬁclﬁ.uu,aﬁ-\.fucdﬁtu}')\“‘fﬁu’?_}p“‘fﬁd}bJﬂwﬁMéJ\:{T):deJ{u:ﬁQ\;\—?J}Aq-

Table 6.The year x supplemental irrigation interactions on leaf length, leaf width, plant height, number of leaves, leaf area index, sugar percentage

and nicotine percentage

Treatments oheleiT ola,y 5856 folizs 1 &£ dsb K, ee 5 i &£ slaas K,CJMU»L‘ NN PSS Ay
Leaflength  Leafwidth  Plant Height Number Leaf area Sugar Nicotine
(cm) (cm) (cm) of leaves index percentage  percentage
Y, x SI3 Loyl e ol b eSS (65l T x Jsl s 72.66a 29.66a 162.33a 22.67 7.30 17.40a 1.54b
Y, x SI, 2 S e el b LSS LT x Jgl Jl 64.00a 31.00a 163.33a 22.67 7.07 14.36a 1.75b
Y1, x SI; ot de o b LSS ,WT x sl Jle 65.33a 30.00a 161.66a 23.33 8.02 12.68a 1.89b
Y, x SI LT o5 x Jsl Jle 44.66b 21.33b 109.00c 22.67 3.30 7.15b 2.75a
Y, x SIy Ly Al e sl b oSS (65LT x pgs Il 55.33a 28.33a 147.66a 23.33 5.15 20.65a 0.75¢
Y, x SI, 23> IS 0155 6151 b LSS 5,LT x pss Sl 58.33a 30.66a 159.66a 22.33 5.61 15.83a 0.93¢
Y, x S 2 aopd Ao o U (eSS ()L Tx pgs o 59.33a 30.00a 161.66a 23.33 5.717 11.78a 1.10c
Y,*S] eSS LT 05l x pgs J 51.33a 25.66a 126.00b 22.67 4.34 4.22a 2.52a

1 (63 nn sl oSSl 0 g 5T bl 1 70 Szl el 53 (55lT 5 31 2 Uy (sl sl (S0
Means, in each column, with similar letters are not significantly at the 5% probability level - using Duncan Multiple Range Test.
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Tl pe L C P PR Y G EETRN (W
Ao 30 Jt_;}\ck_”;&;}_i:;u,;,_sfﬂ
2 b aS Gosb  dd Jgdr) 3 l3 e
ol Osb Hles 5 Jlw 93 12 55 LT lasles
e J,wt_w,-\;;_ﬁdguﬂwduﬁ&&
35 255 eSS (LT 03 sl 55 5SS o
slasles 535 Jsl Jo LT laples 1 i Jla
Jlo LT gls e 5l 5 pl 51 p g3 Jlu 6)LT
Il 35 Ko duslio 53 (W Jgd) s 5415 U
Sy 538 sl e 4 6 s edalie isle3T
O3 slass 5 (A LT lajles s gl
S 5Ky sb 4 e s e (SI) eSS (LT
o e Ls 5 i L) o8 5 e o8 5 Ush
Jlass 3l ziy ST 5SL S 5 LT slasles S,
St as SV Jgd) 3.5 SIp) (oSS 6ulT Oy
P ar- S T S JCIC SN P AN
S L Soke 4l 5 6okT Jos sl LS mlaw
leas L Sl ol Js b il bl Sist 093
028 Sl e sla oL Sl (U o0 B 4 el
Slao)ss ps 50 45 s S sl s olT
ol fmeme 53 (g bl bajles )3 S50 (S
sl il ate U, S Slin gy LSS
8 1 b op iy 55 (Maw et al., 1997) O, Ses
0593 ol O sles 5o ) 65 i &y oo
Sl YOSl S SV by el |y (S
55 ga odalis 457 (6 shilan 55T Cowds (L
Y piw adar 1 Oliioes L O sl slaasly
o L 4o 3s (Sifola and Postiglione, 2003) & _,:.Li::,..:
RCI IR 3R
Lasbed o 05 555 5 48 o3 ks dglie 3
A5 Loy A (LT Jlas! L a8 i odali

o= Sl 5 Col zalS 05 1SS sy g il

O 55 5 LS L8 53 e T s
oS i o e b s Bl o fi YWAY
O 53, 48 3Ll G| 6,8l 1 day abo BB
Olses alo o cpl 55 L5875, 8 (Reed et al., 1994)
ol 5 el S5l A3 Y0 i 0 5 5 oS
4033 ) e DS S nd o g S
Gl sy e ST Gds (gl LaoT Ul ol s
Ly W e 53055 4 (Say o o 53 olS ol (e
35, .(Palmer, 1989) 545 a>14s @wacﬁ
Av S 453 S o058 (Reed et al., 1994) o1, LSes
e Jeoe 31 8 azia sl 03 055 olS by Ly
23 Fi ol Ol & bl 51,8 e plonil S5
3L 55 OT 51 2 VWAF Jle 5055 a0 Al e oy
330555 3, Sae J2alS g pomis dzm )3 55 oS
SIs slass 55 bl eyl 5 ST 5 STy sl sles
=S 3 ke 1 (eSS (LT Sate Sl odins Ol
Jlw ;534S Js s s Jl Jlds o ol )3 05 8
Va/er oS sy o e J b o3 3oL Ol e VWAD
S s azia Sl 0T me Lo FV/ YYSS 54 20 oo
5, Ses il 3l opl ol () Jsder) sl BT S5
SL sla e 4 wd YYAD JLu 55 ST 5 SI sl ,les

(¥ Jgdr) ol las e & 30 YYAF L ST

AU o 0555 5, Ses glyxl 4 by o ol

S e LT o a0 5 35 50 55 (keSS 6OLT
S 3l 0 eSS oW T 0 ) &3 8,15
5 1 dyb) s Shee Sl LS i 51 6y 55 5
23 (E b el 5 iy gl oS 1y b e
S dle g lsgne o ys bz mla
s dle olie 51555 s ne 5, Shes (gl
s i gLyl 8y o0 i 51 eSS )T
Lol (8 Jglnr) 500 15 gime A3 deoy> 5 4559 45 5
ST slajles A8 ds s 58 1 5 e s Slas
e Sl 3 St s 5 S 53 0 53 e
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Table 7. Means of years leaf length, leaf width, plant height, leaf number, nicotine percentage, sugar percentage and leaf area index' and percentage

sugar to nicotine rate in two cropping seasons

means oSl £ dsb gy 55 gl g N RERWN RN G K S PR JCI

Leaf length Leaf width  Plant height Number of Leaf area Sugar Nicotine Sugar to
(cm) (cm) (cm) leaves index percentage  percentage  nicotine ratio

Supplemetal Irrigation (SI) keSS LT

ST, iy d e gl b eSS 6,LT 64.00 a 29.00 a 155.00 a 23.00 623 a 19.03 a 1.15¢ 16.55

ST, AU A e slel b LSS (g, LT 62.17 a 30.83 a 161.66 a 22.50 6.34a 15.10b 1.34 be 11.27

ST, 2 bl e b LSS (LT 6233 a 30.00 a 155.00 a 23.33 6.90 a 12.23b 1.50b 8.15

STy eSS LT 05l 48.00 b 23.50b 117.50b 22.67 3.82b 5.69¢ 2.63a 2.16

Two years Uiale3T dle 55 58.87 28.33 148.96 22.87 5.82 13.01 1.66

I (gl e D3l STl O 53T el '/.0dL».:>\ckd)aé)bTﬁle;hJ;fd\)bgh@ij@

Means, in each column, with similar letters are not significantly at the 5% probability level - using Duncan Multiple Range Test.
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0335 g0 A5 e G (ol 5 A o 50Dl
alal 5 G LS L (s )3 WA s3> 1) 055 55
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Fig. 1. Effect of supplemental irrigation on sugar percentage in primings, cutters and tips leaves
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Fig. 2. Effect of supplemental irrigation on nicotine percentage in primings, cutters and tips leaves
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Effect of supplemental irrigation on yield and yield components
of flue-cured tobacco

Biglouie', M. H., M. H. Assimi’, A. R. Jabbarzadeh’

AbSTRACT

In order to study the effect of supplemental irrigation on yield and yield components of tobacco, an
experiment was conducted at Guilan Tobacco Research Station in 2004 and 2005 croping seasons. A randomized
complete block design with four treatments and three replications was conducted. Treatments were: no
supplemented irrigation (Sly), supplemental irrigation till the end of flower bud forming stage (SI),
supplemental irrigation till the end of flowering stage (SI,) and supplemental irrigation till the end of growth
stage or full irrigation (SI;) as control in each cropping season. The required water for each treatment was
determined based on water holding capacity and maximum allowable deficiency (MAD). The soil water holding
capacity was measured by using Pressure Plate. The time of irrigation was determined by using Tensiometer and
soil was irrigated to the field capacity level. Leaves were harvested at six times. At flowering stage; leaf length,
leaf width, plant height, number of leaf and leaf area index were recorded and after harvesting of leaves; fresh
leaf yield, dried leaf yield, unit price, gross income per unit area, quality traits such as sugar and nicotine
percentage were also measured. The combined analysis of variance showed that all of the traits except number of
leaves per plant were affected by irrigation and a positive correlation was observed between increasing amount
of water and the traits. The effect of year was not significant on the traits except for dried leaf yield as the mean
of dried leaf yield decreased in the first year of study, due to the non optimum distribution of precipitation
immediately after transplantation. The dried leaf yield increased in the second year of experimental. The mean
dried leaf yield of (Sly), (SI;), (SI;) and (SI) treatments were 2096.80, 2170.00, 1974.00 and 1302.00 kg/ha,
respectively. Irrigation until flower bud forming stage had the highest water productivity index based on dried
leaf yield and gross income in comparison to other irrigation treatments in this study. Therefore, application of

supplemental irrigation and optimum usage of available water resources are essential in tobacco production.

Key words: Non irrigated, Supplemental irrigation, Tobacco, Yield and yield components.
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