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

Ao e 4 ok Al Ol e Sk § gare
Ju gyl sls 5 I 330 BRIy (e )
Year April- May May - Jun Jun- July July - August August -September Sum of
Jol ans P33 a3 p o 4R Jsllans pa3ans p o 4n3 Jsl ans po3 4n> p o 4R Jol ans p33 4n> p o a3 Jol ans p3 483 pywans 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
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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

4y 55 s Shee S o5 s Shae Aty 05 e (D), 55 Lallsb el s
S.0.V. 2 e al] Fresh leaf yield Dried leaf yield Unit price Gross income in unit area

df. (kg/ha) (kg/ha) (Rial/kg) (Rial/ha)
Year(Y) Ju 1 121268.2" 138776.04° 19548150.0™ 115794430x10°™
Rep/Year Il 0555 5,55 4 1516641.7 11949.29 4519335.8 20798277 x10°
Supplemental Irrigation (SI) s LT 3 57161589.6™ 947812.70" 66272881.4" 471996640 x10°
Y x SI oS LT x I 3 5141618.3™ 170501.15° 1176801.4™ 38446460 x10°™
Error ks 12 1904011.9 46343.18 2622743.9 20008994 x10°
C.V.(%) (b 33) O kS s 9.53 11.42 17.54 24.14

ns, ** and *: Non significant, significant at 1 and 5% respectively.
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Table 3.The interaction yearx supplementary irrigation on weight of fresh and dried leaf, unit price and gross income per hectare

Treatments ShaleiT ola, 586 blas 31 58 s Shee oz 8 s Shas Al 05 Cond (D) s s Lallsb T s

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

Y, x SI; Loyl e Bl b eSS (o,LT x Jsl b 17178.66 a 2257.66 a 12098.33 27107350.00

Y, x SIp 238 58 et b LSS (LT x Jgl e 16703.66 a 1951.00 a 9907.00 19658300.00

Y, x ST, o amib de a6 LSS )T x Jgl L 15079.66 a 189733 a 7415.00 14098466.70

Y, x Sl oSS e HWT 05k x sl Jla 9232.00 b 1132.66 ¢ 3899.66 4445400.00

Y, x SI3 L Ao e sl b LSS (LT psa L 14403.66 a 1936.00 a 12673.33 24676266.70

Y, x SI, > IS 0555 $les! b eSS (55T xpss Il 1727933 a 2389.00 a 12154.33 29040583.30

Y, x ST, 2wt Ao o b (eSS (5L T pss b 15187.00 a 2050.66 a 10023.00 20777966.70

Y, x Sl eSS LT 05k x pss Il 10755.33 b 1471.33 b 5689.33 8386983.30

i 5lgls e S ¢SSl 05T bl 70 et pedane 53 (65LT i 51 &S e U sl (sl (e

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

Treatments Shale3T Jalse 58 s Ses K 8 5 Sl Aoy O 9 (D) 4 s LAl LT s

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

Two years ol T Jle 5o 14477.40 3771.42 9232.5 18523914.5

Supplemental Irrigation (SI) keSS LT

ST, Aoy do e ol T b eSS o)L T 15791.20a 2096.80a 12385.80a 25891808.00a

SI, 2 IS A s ol b LSS LT 16991.50a 2170.00a 11030.70ab 24349442 .00ab

ST, o b dl e b eSS LT 15133.30a 1974.00a 8719.00b 17438217.00b

STy eSS LT sk 9993.70b 1302.00b 4794.50c 6416192.00c

I (6> (gme gl Sl 05T el p 70 Jlal eba 3 (65T i 1S 2t (3 g1yl sl oSiba
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 T &, deb Ko S plisl &£ sl &y o oL NUNWN 08555 Aoy
df. Leaf length Leaf width  Plant height Number of Leaf area Sugar Nicotine
leaves index percentage percentage
Year (Y) Ju 1 187.04™ 2.67" 1.04™ 0.04™ 8.72™ 0.30™ 2.56™
Rep/Year Jl 0,5 51 S5 4 31.83 10.67 49.17 0.33 1.83 51.55 1.11
Supple.Irrig. (SI) S5 LT 3 32348" 65.67" 2698.26" 0.82™ 11.16™ 189.59" 2.68"
Y x SI S5 LT x Jl 3 144.15" 9.44™ 259.71™ 0.26™ 3.56" 10.97™ 0.12"
Error [ 12 27.14 3.39 82.78 0.33 0.70 4.61 0.02
C.V (%) (1) Sl s s 00 8.84 6.49 6.11 2.52 14.39 16.50 9.49

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

T8 5Y ezl b 53 513 (gme 5 51> gme e 1 ¥ 5 *F (S

PSS 3 5 B o3 &8y e et g g sl 5Ty (B 128 Uk s Shee (eSS (65T 53 Jle e S SI-6 S

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 ShleiT ola, 586 flazs 31 £ dsb K, ee < gl &£ slaas g NN o 5SS Ay
Leaflength  Leaf width  PlantHeight Number Leaf area Sugar Nicotine
(cm) (cm) (cm) of leaves index percentage  percentage
Y, x SI; Aoy Al e olgsl b eSS (65T x Jsl b 72.66a 29.66a 162.33a 2267 7.30 17.40a 1.54b
Y, xSI, o IS o e sl b eSS 5L T x gl L 64.00a 31.00a 163.33a 2267 7.07 14.36a 1.75b
Y1, x ST, o b d o b LSS LT x sl b 65.33a 30.00a 161.66a 23.33 8.02 12.68a 1.89b
Y, x Sl LT 05 x Jsl Jle 44.66b 21.33b 109.00c 22.67 3:30 7.15b 2.75a
Y, x SI3 Ly Al e gl b eSS (65LT x ps> Jl 55.33a 28.33a 147.66a 23.33 5.15 20.65a 0.75¢
Y, x SI, 23 S5 0055 SsI b (oSS 51T x 55 JLu 58.33a 30.66a 159.66a 22.33 5.61 15.83a 0.93¢
Y, x S 22 aopd Ao o b (eSS ()L Tx pgs 59.33a 30.00a 161.66a 23.33 5.77 11.78a 1.10c
Y,*SIy eSS LT 05X p g3 Jl 51.33a 25.66a 126.00b 22.67 4.34 4.22a 2.52a

A gyl gre gl Og';" Q}»)'walj'/.b Jlez-| CLAN): bl ki 51 ¢S 2ie oy > (glyls sla u:i’\’:‘
Means, in each column, with similar letters are not significantly at the 5% probability level - using Duncan Multiple Range Test.
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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 &b &£, e 55 plis e R NERWHN S Ay S B

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

Supplemetal Irrigation (SI) eSS o,LT

SI3 iy Al e gl b eSS o)L T 64.00 a 29.00 a 155.00 a 23.00 6.23a 19.03 a 1.15¢ 16.55

SI, AU Al e ol b eSS (g,LT 62.17 a 3083 a 161.66 a 22.50 6.34a 15.10b 1.34 be 11.27

SI, At dlo e U eSS LT 6233 a 30.00 a 155.00'a 23.33 6.90 a 1223 b 1.50b 8.15

ST, eSS LT 05 48.00 b 23.50b 117.50b 22.67 3.82b 5.69 ¢ 2.63a 2.16

Two years el T dle s 58.87 28.33 148.96 22.87 5.82 13.01 1.66

S (1 g sl ST O pa 3T el 7 ezl el 53 ()UT i 51 S 2 g o (sl sl o Silee

Means, in each column, with similar letters are not significantly at the 5% probability level - using Duncan'Multiple Range Test.
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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

oSS LT 55 ST (0 53 Gols e T30
ST o s (oSS (LT Lo 2o ki lasl b
Bl et el el ek ol LalS
DL Geiods ol gl ool 0555 53 65 rmt S S
L 0LE ity 0355 A 5 oS i 1S sl
ol O Bl 4 Cons LSS 0T (612
oSS T s b 5 e3p da e LB JeSS
L L s O b il pdilole ] S
53 o La 5 S Ll s 55 ST (650 42 Cpen
g oalinl Gl S 6l 5 ST L bl
e a5 5530 (Nt eSS LT oo mlas
a8 Ulg oo ST yme e Yo¥/HY JiNN0/0

il elie

Slidons S p jimee QLS Slao 5 1 alows 554
1558 6ol pter ol el 53 L L a8 OUS 05 5
D o S15,548 5 ,i.:.:

st ;.;T Ol ;s (Nagarajan and Prasadrao, 2004)
3 e s YA s e oS saeS s 5 1, 05 5
0555 T HW Lawge sk (Hawks, 1978) .Sl
S IS e s YOI 55 2 5
0 e ol St 1 (S5 ST ST (650 4
M:gb,%,:gw\chuj\%osw\
w\:’- olja“l:.- )\ L&QT Lrjf-sﬁ gf"f Cod gk oes
‘3_:29\-5‘).) .(\“AY GLQ-LJLﬁ-} L;;Lw}‘) CA—M‘ )\.})‘}5-1;
ST e oTHLS o8 as 1 e ls ool sl
(b 5 15 aallan 350 OT (s5basl 033l 5 5 e
SL SI; sl sles gl Siola3T Jlo 53 53 457 (g 5k
V»b‘)d\jlq& s JJSLQ.C«LN}:»)}E SI;
)g_,&a}ﬁj¢;)g'/\c9‘5'/7/\4\/'/\;_15J.‘.'auT
5 ; JL s ) OVAY/2 A s VEY /28 AYAV/AN
e\ S
=5 48 L35 il 5 (Oweis and Hachum, 2005)

.)\_J 5 4

ul”k

mju

48 das ga 0L Uy 3T e 55 puE (65LT Sliios



Ces Sas sl 50 Sas gy eSS LT S
References
cameio VP Y tojled Ol 2S5 ol e eSS 6,58 T (650 40
s PVE NS il (650506 5 5 S s e Olojlur cileMbl 5 5T o glan .OME lil asl,LeT
i VFO 01T LS oS 500 Obibes &S5 o b T asl,ls7
eBOLL i s od el 35 5 55 (&S 5 (oS Sliw (6 piZil)s 5 WOS Sl o)
ol 15T o8l (6555l 0dSiils DL Sl byl b IS
i VIF 01 oBils Sl 5 LSl e e cosler Sl 2155 OLS
e oiTils (§ sy oS Ol Sl yLicss] w23l Sl 63l (5 dss0n Ul
i VYO
Agicn oils (6 gy s Ol Sl yLics] (i Sl LT Slaptien (b U ol
asedo 04

s PV gt oK1 (6 3y o Ol T Sl L] pler Sl olS 5eSl 5 OT dla.

Allen, W. H. and J. R. Lambert 1971. Application .of the principle of calculated risk to scheduling of
supplemental irrigation, II. use on flue-cured tobacco, Agric. , Meteorol. 8: 325-340.

Anonymous. 1983. Tobacco production, cooperative extension service, University of Georgia, College of
Agriculture, Athens, GA. Circ. 638.

Anonymous. 2002. Projection of production of tobacco leaf.

http://www.fao.org/docrep/006/y4956¢e/y4956€08.htm

Davies, D. D. and M. T. Nielsen. 1999. Tobacco production, chemistry and technology, published and reprinted
in Great Britain, The University Press, Cambridge. pp. 268-304.

Doorenbos, J. and A. H. Kassam. 1986. Yield response to water, FAO irrigation and drainage paper 33, FAO,
Rome, Italy. p: 195.

Gaines, T. P., A. S. Csinos, and M. G. Stephenson. 1983. Grade index and yield correlations with chemical
quality characteristics of flue-cured tobacco, Tob. Sci. 27:101-105.

Hawks, S. N. 1978. Principles of flue-cured tobacco production, S. N. Hawks, N. C. State University, Box 5155
Raleigh, N.'C. 2765, 2nd edition. P.126-148.

Maw, B. W., J. S. Stansell, and B. G. Mullinix. 1997. Soil-plant-water relationships for flue-cured tobacco,
Research Bulletin No: 427. P.36.

Mcnee, P., L. A. Warrell, and E. D. Muyzenberg. 1978. Influence of water stress on yield and quality of flue-
cured tobacco, Australian J. of Exp. Agric. and Animal Husbandry, 18: 726-731.

Moore, J. M. and A. W. Tyson. 2005. Irrigation tobacco, the University of Agricultural and Environmental

Sciences, Cooperative Extension Service, http://www.griffin.peachnet.edu/case/tobacco/handbook/

irrigation98.html
Nagarajan, K. and J. A. V. Prasadrao. 2004. Textbook of field crops production, Published by Directorate of

Information and Publication of Agriculture Indian Council of Agricultural Research Krishi Anusandhan

Bhavan, Pusa, New Delhi 110012, pp: 769-812.



WAO Sl o o)lads cpziin dlor 01yl (o) sl e’

Oweis, T. 1997. Supplemental irrigation: A highly efficient water-use practice, International Center for
Agricultural Research in the Dry Areas (ICARDA), Aleppo, Syria (1997).

Oweis, T. and A. Hachum. 2005. Water harvesting and supplemental irrigation for improved water productivity
for dry farming systems in West Asia and North Africa, International Center for Agricultural Research in the
Dry Areas (ICARDA), P. O.Box 5466, Aleppo, Syria Arab Republic. P. 20.

Palmer, G. 1989. Drowning, wet feet, and blow over, plant and Soil Sci. Fact Sheet Tob. Sci.5: 5.

Papenfus, H. D. 1987. Irrigation of flue-cured tobacco in Zimbabwe, Rothmans International Tobacco, Ltd.
Aylesbury, Buckinghamshire, United Kingdom. P.28.

Reed, T. D., D. Gooden, and D. Smith 1994. Tobacco irrigation,Published by North Carolina Cooperative
Extension Service, North Carolina State University, Electronic Publication, No: DRO-20.

Sifola, M. I. and L. Postiglione. 2003. The effect of nitrogen fertilization on'nitrogen use efficiency of irrigated
and non-irrigated tobacco (Nicotiana tabacum L.).,plant and soil. 252,No: 2. P. 313-323.

Sifola, M. 1. 2004. Quality characteristics of burley tobacco irrigated with saline water. Field Crops Research
(Article in press), http://www.elsevier.com/locate/fcr.

Singh, S. S. 1998. Crop management under irrigation and rainfed conditions, 3rd revised edition. Kalyani
Publishers, New Delhi, p: 351-385.

Smajstrla, A. G., B. G. Boman, D.Z. Boman, F. T. Izuno, D. J. Pitts, and F. S. Zaezuta. 2002. Basic
irrigation scheduling in florida, University of /Florida, Institute of Food and Agricultural Science.
http://edis.ifas.ufl.edu/ael 11

Smith, M. 1992. Cropwat, a Computer Program for Irrigation Planning and Management. FAO Irrigation and
Drainage Paper 46, FAO, Rome, Italy.

Whitty, E. B. and C. G. Chambliss. 2005. Water use and irrigation management of agronomic crops.
http://edis.ifas.ufl.edu .SS-AGR-155.



T Shas Gl 5o Slas eSS g,LT SN

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 (Slp), 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 (SI3) 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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