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Effect of different organic manure and chemical fertilizer sources on
quantitative andqualitative yields and physiological indices of flue-

cured tobacco (Nicotianatabacum L.)under irrigated andrainfed condi-
tions
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Table 1. Soil properties of experiment site before cultivation

Region 4k Unitus|, Soil propertieseSs Eolus suas
0-30 cm Soil deptheSs as
0.50 dSm™ Electrical conductivity (EC) S <3 slis
7.6 - PH &'
0.9 % Organic carbon JT -,
4.50 ppm Phosphorus availability oo L6 i
265 ppm Potassium availability o L6 -

Clay loam 4~ ) - Soil texturees's sl

36°42'46.11"N
53°41'16.10"E

14 meter

Geographical coordinate sl s lasss

Free sea levelsi3T b s o 51 i
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Table 2. Description of climatic parameters in the experiment period (2015) and mean term period
(1986-2015)

el ke sl

Sl e G e S sl
. I el Mean . Max. . ole
Rain - 1 Evaporation Min. temp.
(mm) Sunshine  humidity (mm) temp. ©C) Month
hours (%) (°0)

12.80 138.28 80.31 69.40 19.76 9.03 Mar.-Apr. 3,5 5
7.44 167.18 68.48 96.70 24.66 13.44 Apr.-May g, s,
0.00 188.20 72.58 155.30 32.66 20.32 May-Jun. sis =
78.80 174.35 67.23 188.60 33.33 23.87 Jun.-Jul. .5
6.50 189.50 65.27 176.40 34.41 23.37 Jul.-Aug. 55
56.50 180.00 69.70 98.06 30.97 20.42 Sep.Aug.- 5 &5
78.00 164.00 71.78 74.30 27.29 16.14 Sep.-Oct. ¢
150.30 136.00 87.63 71.50 15.67 8.67 Oct.-Nov. oLT
50.60 127.00 82.13 29.85 14.89 4.50 Nov.-Dec. 37

i A >
62.21 184.27 74.99 88.48 22.26 12.49  Period 3070052

of 30 years
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Table 3. Mean square and mean comparison of leaf length, leaf width, fresh leaf weight and yield of tobacco in different fertilizercombinationin two irrigation regimes

(OB 53 5,55 oSl el 3 Shas (GBS 3 p S AS) 5 & 5055 G 8 s (asil) &y 50 (el &, J b
Dry matter (kg ha™) Fresh leaf weight (kg ha™) Leaf thickness (mm) Leaf width (cm) Leaf length (cm) @351 e Ot b
Sless o S ol ess o S ol ess o S ol oss o S oS RS DF S.0.V.
Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed  Irrigated Rainfed Irrigated Rainfed
68822.21 5197.87 7740041 860283.88 0.001 0.001 0.87 2.19 5.19 237 3 Blockes' st
922037.05” 647365.89"  61965191.78" 2049391448  0.007"  0.005"  16.28" 35227 99.14” 109.70” 7 Treatment L.
34680.57 15228.13 1469180.72 1702352.95 0.001 0.001 223 1.29 8.26 4.71 36 Error s
5.77 4.01 4.66 6.54 4.96 6.17 6.23 5.71 5.04 5.18 - OV et
(%)
Treatment ,los
4767b 3422 a 32920 b 22520 a 0.51a 047a 24.70 ab 2376 a 58.51a 5049 a (T @358 sless Jsl el
4520 b 3068 be 31840 b 19020 b 0.48 ab 043a 22.83b 19.56 cd 5523 a 3981 ¢ (T2) 255 sl 33 o
5300 a 3300 ab 38110 a 21030 ab 0.43 be 0.42abc  24.70 ab 20.79 be 61.35a 3944 c (T3) 35 sl p g e
5368 a 2935¢ 39120 a 19730 ab 040¢c 0.50 cd 24.48 ab 1823 d 61.33a 39.54¢ (T 255 s poler v
46271 3360 a 33300 b 22510a 051a 0.45 ab 24.50 ab 22.09 ab 55.67a 46.96 ab (T5) @35 sl oy e
4823 b 3190 abe 31430 b 19410 b 0.48 ab 0.43 abe 26.28 a 2047bed 5930 42.97 be (To) 25 Jlass otk el
3827¢ 2162d 26700 ¢ 15440 ¢ 0.43 abc 0.37¢ 1951¢ 1375 ¢ 46.07b 33.26d (T7) 258 sl p2is e
4818 b 3198 abe 31770 b 19940 ab 051a 0.44abc  24.59ab  2023bed  59.00a 42.80 be (Tg) 5355 o p2ia las

ns, * and **: non significant and significant in 5 % and 1 % ofprobability level, respectively..as s & 5 m Jlairl 75w 53 s e 5 Gl s pdo i 5 & = #0552 DS
Wl 8315 0303 T ol e 3 iy Szl o 53 53 e Vst 3 g g pude o O g 2 )3 &5 e o
*: Values within a column followed by same letter are not significantly different at LSD (P<0.05).
S 53 p S S50 o 038 oty o S8 53 w355 Ao y3 V00 il e 68K 53 (5 (6558 g rbans S 53 0 S SO (2 038 1053 s 568 )3 ol Dl g p S AS V00 4 0SS HO 8 a5 Ul o
Qrﬂb%&i. &uﬂuwﬂ”ﬂnhpﬂr{wﬁwﬂrw\hxA»va((pru“?ngﬂrldﬁﬁbuu?wwrﬂ>o. Gv\u«;ﬂﬂi&@r{
Ty, Ty, Ts, T4, Ts, Te, T7 and Ty: application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per hectare; application of 450 kg poultry manure per hectare; application of 30

ton cow manure per hectare; application of 100% recommended fertilizer; application of 650 kg poultry manure per hectare; application of 850 kg poultry manure per hectare; control
(non-consumption); and application of 10 ton cow manure per hectare.
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Table 4. Mean square and mean comparison of economic indices, ash rate and leaf nicotine of tobacco in different resource of fertilizers in two irrigation regimes

(AR " () puSs (A) LAl LTy (Jb ) LAt Ty (D) o Lo g
Nicotine (%) Ash (%) Net income (Rial) Gross income (Rial) Mean price (Rial) o3l ey el

STeas cas GTeas e ST eas o2 S STeas oo S STeas s oS DF SO.V.
[rrigated Rainfed  Irrigated Rainfed [rrigated Rainfed [rrigated Rainfed Irrigated Rainfed

0.08 0.008 5.09 0.006 518258.57 104528.98 767253.13 260746963 63872.62 8061.38 3 Blockes' st

023" 0.03" 0.08" 0.07" 20186418.84" 2746982573 2714717586 31085812237  681629.78"  242904.91" 7 Treatment Loy

0.09 0.02 0.42 0.01 1742069538578 813649.02 568902.63 833320.57 27358.81 34017.16 36 Error ts

11.97 21.46 432 18.27 10.41 9.79 5.20 27.65 4.80 3.15 - v rmu_\mc Nl

Treatment jls

2.54 abc ns ns 22504 12570 b 12320 a 29390 b 21140 a 6168 b 6176 a (T) g8 Jlag gl el

283a ns ns 19.00 b 10370 cd 9035 be 26730 cd 17390 de 5737 cd 5669 ¢ (T2) 258" Jlasi 33 b
2.54 abc ns ns 21.00 ab 10780 bed 7789 ¢ 29340 b 18790 bed 5547 de 5691 be (T3) 6355 o p g pelaw
2.65 ab ns ns 20.00 ab 9521d 8101 ¢ 26090 d 14520 ¢ 5233 ¢ 5703 be (T @355 s p g e
2.68 ab ns ns 22.05a 11270 bed 12050 a 27790 be 20640 ab 6021 be 6081 be (Ts) g3 58" Jlas oty el

2.70¢ ns ns 19.00 a 11760 be 9412 ef 28480 b 17850 cde 6073 be 5599 ¢ (Te) 6355 sl i el

201 ¢ ns ns 15.00 ¢ 7549 ¢ 4244 d 23050 ¢ 12350 f 6023 be 5713 be (T7) @355 Jlas e el
2.25be ns ns 20.00 ab 14740 a 1075 ab 31740 a 19750 abc 6585a 6172a (T9) 5255 o patn e

*: Values within a column followed by same letter are not significantly different at LSD (P<0.05).

ns, * and **: non significant and significant in 5 % and 1 % ofprobability level, respectively. ..o, & 5 Jlassl ¢ gl 53 Jls dne 5 6l3 fme o 55 4= 2 5 % NS

.O‘Lcﬂ_uo«t%(&ght%@Lrvﬂﬂr\uuu_uc\.trwv,nv._uvwﬁ.(ro?ﬁs&ru.cwf\s%ﬁwghsrwuuvnﬁ

Cr%»%?%%r%wo. Gw%»uwuﬂwiﬁrtmur.ﬂbuurﬁ{uuﬂti,.. “?KWNV{CFA»% RAK Gsﬂ»uﬂuﬁlﬂr’ldgpb?ﬂ}wg. Gw\»bﬂ%&»%@cﬂ»%ﬁif@&»{?ﬂh,v. +?W%r%wo. Gw\uuwu&_ﬂr&
cﬁ%b%r.w:. Guﬂuuwuﬂhh»ﬂrtu?%rv\huquhv;brw”ﬂbbﬂrxvﬁ.ﬂbuu?WurW)o. rwv\buwﬂt,iﬂr{
T, Ty, T, T4, Ts, T, T7 and Ts: application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per hectare; application of 450 kg poultry manure per hectare; application of 30 ton cow

manure per hectare; application of 100% recommended fertilizer; application of 650 kg poultry manure per hectare; application of 850 kg poultry manure per hectare; control (non-consumption); and
application of 10 ton cow manure per hectare.
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Table 5. Mean square and mean comparison of N, P, K, Cl concentration and leaf protein of tobacco in different resource of fertilizers in two irrigation regimes

1) o550

1) Js chle

() ety Zale

K concentration

() s ke

(1) 055 55 ke

Proteint (%) Cl concentration (%) (%) P concentration (%) N concentration (%) &315T a5 Sl e
ST IS e oaS LTosS oS GTolS soas Tois U T s U DF S.0.V.
Irrigated Rainfed Irrigated Rainfed Irrigated  Rainfed Irrigated Rainfed Irrigated Rainfed
0.17 0.038 0.68 0.008 0.53 0.11 0.004 0.001 0.41 0.006 3 Blockes sk
0.04"™ 0.20™ 0.49™ 0.019" 0.11™ 0.04" 0.001™ 0.019™ 0.010™ 0.05™ 7 Treatment,L.s
0.19 0.008 0.11 0.007 0.08 0.07 0.003 0.004 0.10 0.003 36 Errori.-
9.74 8.84 17.85 4.44 14.67 18.04 18.27 3.04 14.59 4.28 - CV (%) 2l s 2
Treatment L5
ns 1.21a 1.00b 0.90a ns ns ns 0.55a ns 2.05a (T 355 Sl Il gelame
ns 0.76¢cd 0.90b 0.85abc ns ns ns 0.48cd ns 1.75¢ (T2) 5555 Sl p 95 el
ns 1.12ab 1.40a 0.82abc ns ns ns 0.52ab ns 2.20ab (T3) 5355 slas ¢ s el
ns 0.88bc 0.80bc 0.61cd ns ns ns 0.47d ns 1.98¢c (Ta) 6555 Sless polex pebam
ns 0.94b 0.90b 0.87ab ns ns ns 0.54ab ns 2.10ab (Ts) 6355 o gty ela
ns 0.92b 1.10ab 0.85abc ns ns ns 0.51ab ns 1.85b (Te) 5355 Sloss il pbae
ns 0.68d 0.70c 0.67c ns ns ns 0.38cd ns 1.40d (T7) 6355 Slos (zin pelowe
ns 0.97b 1.10ab 0.84abc ns ns ns 0.52b ns 1.80bc (Tg) 6355 slos (2l prlawe

*: Values within a column followed by same letter are not significantly different at LSD (P<0.05).

ns, * and **: non significant and significant in 5 % and 1 % ofprobability level, respectively.. .o s ¢ 5z Szl =5l 53 Jlsine 5 (Sol3ine ool 5 5 4 — %3 5 % 1S

.P\.Qﬂ.»o%ﬁ%(.h%\%qLruv_Qrkgf_urﬂ.trwiv,uuw“qkutkrmcu?u»uuﬁwmh\rwusv o

S 3 S PO B e 558 temy mhan U 53 glend 355 don V0t tpsler e S 53 5 Y (68 558 e s e LS 53 0 S S KON 2 e 555 e g3 prlan 51808 3 il S g 0 ST VO + 0SS P00 2 e 35 1l prbaw

DS L3 5V (65 558 tpnia a5 (555 U pan pute) dald femia o a3 0 S LS ADY (B e 35S i mhan

Ty, Ta, Ts, T4, Ts, Ts, T7 and Ts: application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per hectare; application of 450 kg poultry manure per hectare;
application of 30 ton cow manure per hectare; application of 100% recommended fertilizer; application of 650 kg poultry manure per hectare; application of 850 kg poultry manure per hectare;
control (non-consumption); and application of 10 ton cow manure per hectare.
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Table 6. Mean square and mean comparison of LAI, chlorophyll a, b, ab and carotenoid of tobacco in different resource of fertilizers in two irrigation regimes

mg.ml™)a L, ks

S e sl

X5 (mg.ml™)ab Ls; ks (mg.ml™")b L3, Js
Carotenoid Chlorophyll ab (mg.ml™) Chlorophyll b (mg.ml™") Oﬁ%%ﬂﬁ% a hommmwwsaox 63T ey Ol lia
I NI o e U e e N s S DE SOV.
Irrigated Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated  Rainfed Irrigated Rainfed
0.013 0.008 1445.61 0.001 0.03 0.006 0.011 0.11 0.043 0.022 3 Blockes' sk
0.018™ 0.03™ 1441.34" 0.019" 0.05™ 0.05" 0.019®  0.04" 044" 0317 7 Treatment L
0.006 0.019 1445 0.004 0.03 0.003 0.049 0.07 0.086 0.064 36 Error s
9.02 21.46 19.75 3.04 16.68 428 25.76 18.04 6.92 23.40 - v rm_\m... e
Treatment L.
ns ns ns 1.93 be ns 1.12e ns ns 3.93 ab 3.90a (T 638 o Iyl s
ns ns ns 2.02 abc ns 1.30 be ns ns 3.81b 3.60 abc (T2) 58 o 3> o
ns ns ns 191¢ ns 1.17 de ns ns 481a 3.80 ab (T3) 6358 o p 3o o
ns ns ns 2.05 abc ns 1.15de ns ns 425a 3.20cd (o) 625 s ol el
ns ns ns 2.04a ns 1.36 ab ns ns 4.10 ab 3.40a-d (T5) 255 sl oy e
ns ns ns 207a ns 1.25 bed ns ns 4.10 ab 3.10¢cd (Te) 558 o s s
ns ns ns 2.11a ns 1.46 a ns ns 320¢ 3.00d (T7) 255 slos aie s
ns ns ns 2052 ns 1.22 cde ns ns 3.93ab 3.30 bed (T8) 6255 slos o2t e

ns, * and **: non significant and significant in 5 % and 1 % ofprobability level, respectively. .1 )s & 5 g dlaz 7w )3 Jls dne 5 5 f3sne pdo o5 4= #5 5% Ns

*: Values within a column followed by same letter are not significantly different at LSD (P<0.05).

Cw.ﬂ»»ua\ﬂwrhw? Gw\»u%%&&ﬂrl@w%»%&{buw.rm%,.. f:&ﬂr&@ﬁﬂ»% AR r&@uuwnczﬂrkcﬁ%p%?w\}cﬂg. Qw%uswfuﬂvkc_rﬂb%ﬂdzfﬁﬁutaw»kﬁ,o.+4\N}.ﬂwo. c\.v\,usﬂn&_ﬂrk
Qw.ﬂ»uur.m,. R&Wuuwnih»ﬂr{&fsﬂrw%ﬁqpbvgﬁnlyﬂr&Cw.ﬂ»%?ﬂur.ﬂ\/o. rw.n\uuwnﬂ!ﬁ.ﬂr{

T, To, Ts, Ty, Ts, T, T7 and Ty: application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per hectare; application of 450 kg poultry manure per hectare; application of
30 ton cow manure per hectare; application of 100% recommended fertilizer; application of 650 kg poultry manure per hectare; application of 850 kg poultry manure per hectare; control (non-

consumption); and application of 10 ton cow manure per hectare.

Wl (S g0 3T bl oo gy Sl el 3 s gimn S5 g g oo oA LS O s 3 53 5 2 39 o 1
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Table 7. Mean square and mean comparison of RWC, cytoplasmic membrane, proline content, soluble sugar and extinction coefficient of tobacco in different resource
of fertilizers in two irrigation regimes

el o (1) bl 5 13 (UmOl/g) s s (51 s ooy g elie (1) ST g (8] gn
Extinction Soluble Proline content Cytoplasmic Relative water ool o O e
coefficient sugar (%) (umol/g) membrane content (%) i = C
s I S o o el o ol s o DF SOV,
Irrigated Rainfed Irrigated  Rainfed Irrigated  Rainfed  Irrigated Rainfed Irrigated Rainfed
0.018 0.022 10.82 0.008 0.005 0.008 0.000 0.006 0.000 0.038 3 Blockes'
0.29" 0.31" 10.54™  0019°  0012® 00190  0.008" 0.07" 0.015" 0.20" 7 Treatment L
0.035 0.064 7.51 0.007 0.008 0.007 0.002 0.010 0.004 0.008 36 Error -
13.20 16.40 23.40 444 5.80 444 12.17 18.27 6.56 8.84 - CV (%) ol e
Treatment s
1.68 ¢ 1.30 cd ns 13.80b ns 2.00 be 0.34b 0.36 b 1.08a 1.20b (T 658 o ds) el
228a 1.78 a ns 15.00 ab ns 243ab  039ab 0.58a 0.93¢ 0.97¢ (T2) 658 Jlas p33 o
1.71¢ l.l4c ns 15.63ab  ns 1.87¢ 032b 032b 1.08 ab 1.39a (T3) 358" Jlas p3w e
1.93b 1.54 abe ns 16.17 a ns 2.48 ab 033b 041 ab 1.01 abc 0.96¢ (o) 658 o p e o
1.92b 1.52 abc ns 16.20 a ns 209bc  038ab 030b 097¢ 098¢ (T5) 358 slas ey el
2.00b 1.39 abe ns 15.20 ab ns 2.25b 0.40 ab 0.41 ab 1.00 abe 098¢ (To) 5258 o o el
249 1.57 ab ns 15.53 ab ns 2.76a 044 a 0.60 a 091 ¢ 0.65d (T7) 55 o i s
1.66 ¢ 127 be ns 16.73a ns 1.92¢ 031b 0.28¢ 0.98 be 1.20b (Tg) 5258 o p2tn s

ns, * and **: non significant and significant in 5 % and 1 % ofprobability level, respectively. i, &K 5 my ozl = gl 53 Jls fmn 5 Gl dne pdo o 5 4= #5 5 % DS

Wl (S35 03031 ol ooy ety laiol elan 53 s inn N3 g oo oA O gt 2 )3 &5 2 39 2
*: Values within a column followed by same letter are not significantly different at LSD (P<0.05).
Cw%b%ﬁf&b&%?\u:.. ”Q:V“Qrtcguu RAR &uﬂuuﬂnctﬁrtdg%a\ﬂ.}%m? ,w.o\uuwnﬁuﬂrt.uguuﬁzfn\&u‘zqﬁﬂuf%‘? +4\Nu‘r%§. C.w\uuwn&_ﬂrz
IS 53 10 558 38T 0mh i 5 (387 5 e ) s s el S8 )3 0 SASADY £ 058 10t o 58K 13 SS90 o n 38 1oy el
Ty, Ty, T3, Ty, Ts, Tg, T7 and Tg: application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per hectare; application of 450 kg poultry manure per hectare; application

of 30 ton cow manure per hectare; application of 100% recommended fertilizer; application of 650 kg poultry manure per hectare; application of 850 kg poultry manure per hectare;
control (non-consumption); and application of 10 ton cow manure per hectare.
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Table 8. Correlation between investigated traits in rainfed and irrigated cultivation

g

IR

10 9 8 7 6 5 4 3 2 1 Correlation Sees
Rainfed 0 s
cultivation \ y
1 Leaf length <&, Jb -
1 0.86™ Leaf width &, 5 e-¥ .,.w.
1 0.43™ 0.35" Leaf thickness e , calsuss -¥ '
. Z ha}
1 0.57™ 0.93" 0.87" Fresh leaf weight ;.. ¢, 055 -f
1 0857 066" 089" 068  Drymatter it esles Soe -0 wo
1 -0.02"  024™ 035" 001 034" aaChlorophyll J3, 55"-# 2
1 0.94"  0.03™ 023 048 -0.02"  031™ bbChlorophyll Js, 55 -v 20
1 099" 0977 0.01™ 023 044™ -0.02™ = 032" ababChlorophyll Js, Js"-A w
1 095" 095" 092" o.o.owa 030"  0.53™ o.omsa 0.30™ Carotenoid = 1s,5,15 4
1 027" 0.14™ 015" 0.12® 079" 087" 069 073" 0.52™ LAD & mhu jesli -\
Irrigated cultivation T c.zs”
1 Leaflength o8, J b -
1 0.71° Leaf width <&, 5 .-Y
1 0.22" -0.03™ Leaf thicknesssS , b -¥
) R Fresh leaf .. o8, 055-f
1 L0330 0.69 Sl e 22005
0.62 weight
1 0.81" 0 w.ma 0.62" 0.92™ Dry matter ¢Ses osbe 3 Shas -0 & )
ns - ns * ns aaChlorophyll s -5
1 0.15 o1oc 013 0.72 0.13 phyll Jo, .w
1 0957 021 o 031" 0777 025" bbChlorophyll Js, i -v 9
1 098" 098"  0.19™ 0 _.oa 023" 0.76" 0.20™ ababChlorophyll 3, 15 -A A
1 098" 096" 098" 0.18™ 0 o. g 0167 0.76" 0.17™ Carotenoid . yw,5 -4 M
_09™ N -0.05™ - : = N ns : LAl & TP L
L=09™ o 005 e 0760 0857 o 025 0.72 g 2>

..r\uunﬁ;ﬂmr_rﬁv_ﬂuvluuu.urw..{fmuvrvhdq.ﬁJl.m\ﬂe.\**u*FZm
ns, * and **: non significant and significant in 5 % and 1 % of probability level, respectively.
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Table 9. Correlation between investigated traits in rainfed and irrigated cultivation T 5 o

u&ﬁig&up%@ﬁ;\&%&)&\»rﬁkﬁ.

oy

13 12 11 10 9 8 7 6 5 4 3 2 1 Correlation Sewen
Rainfed cultivation 2> i8S
1 Dry matter St o5l 3, Shes Y
1 0.43"s Cl1 concentration S clle Y
1 -0.26™ 0.41™ Protein content S g Aoy =Y
1 0.21™  0.33™  0.86" Ash percentage AeS e A3 —F
1 0.45" 0.16™ -0.48" 0.13™ K concentration ey Sl -0
1 -0.55™  -0.50™  -0.09™  -0.10"  -0.37" P concentration b ZBls —F
1 -0.72° 030"  0.08™  0.08™  0.14™  0.20™ N concentration 0395 ble -
1 0.36™  -0.40™ 0.89"  0.06™ 023"  -0.74"  -0.16™ Nicotine percentage OB SSG Aa s A
1 -0.07" 0.23™  0.23"™  -0.25"™  -0.53™ -0.80"  0.01™  -0.54" Soluble sugar bl b a4
1 -0.50™  0.34™ 0.30™  0.30™ 021" -0.02™  0.64"  -0.14™  0.17™ Proline content RAPJRRWIFEE
1 -0.36™ -0.26"™ 0.06™ -0.80" -0.80" 0.12™  0.20™ 0.08™  -0.46™  0.003™ Extinction coefficient hsels s 1Y
1 -0.59™  0.62" -0.11"™ -0.30" 0.35™  0.35™  -0.38™  -0.05™ 027  0.50"™  0.24™ Relative water content T o (slsmms VY
1 -0.74" 0.52™ -0.62" 0.01™ 0.30™ -0.07" -0.07™ 0.55™  0.59"  -0.20™ -0.18"™  0.27™ Cytoplasmic membrane e s slas V¥
Irrigated cultivation T c.zs5”
1 Dry matter St osle 3 ,Shes )
1 -0.81" Cl1 concentration S cble -y
1 0.17" _0.27"s Protein content PR E J
1 -0.86"" -0.30™ 0.48™ Ash percentage P g I 4
1 0.27" -0.36™ 0.28™ -0.09™ K concentration ey SBle -0
1 -0.29"  0.54™  -0.40™ -0.86"  0.59™ P concentration b Zble -
1 0.10™  -0.20"™  0.19"™  0.13"™  -0.32"  0.63" N concentration 0355 ke -
1 0.04™  0.92"  -0.42™ 027"  -024™ -0.92"  0.58™ Nicotine percentage IS Loy A
1 -0.42™  0.11™  -0.22™  0.23™  0.38™  -0.06™  0.36™  -0.09™ Soluble sugar el 6 s -4
1 -0.08™ 0.06™ 0.15™  0.16™  0.45™ -0.04™  0.23®  -0.33® 037" Proline content APPSR
1 0.21™  0.05™ -0.00™ 0.01™ -0.28™ -0.08" -0.64" 0.69°  -0.08™  -0.03™ Extinction coefficient &5l g 5 -1
1 -0.19™ 0.01™ 0.08™ 0.35™ 0.49™  0.37 -0.27" 0.48™  -0.34™ -0.51"  0.83" Relative water content T i sl sime =Y
-0.78"  0.57™  -0.32™ -0.32™ -0.26™ -0.54™ -0.45™ 0.14™ -0.84"  0.63" 0.34™  -0.65" Cytoplasmic membrane e s slis - Y

ns, * and **: non significant and significant in 5 % and 1 % of probability level, respectively..dwo s & 5z ozl sl 55 i dmn 5 (S,l5 e pde o5 5 4 — #k 5 % NS
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Introduction

Tobacco cultivation is a common specialized cultivation in Mazandaran province
and has achievements for income of local farmers in the region. Investigation the
status of tobacco cultivation in the region in recent years has shown that this crop
faced by many challenges which has reduced tobacco production (Iranian Tobacco
Company, 2016). According to the official statistics released by Iranian Tobacco
Company, tobacco cultivation area in Iran is over 6,000 hectares and tobacco
production is about 9,000 tons (Iranian Tobacco Company, 2016). Mazandaran
province with 1,000 hectares of tobacco cultivation in 2014 was a first rank in
Iran (Iranian Tobacco Company, 2016). The same amount is predicted for 2016.
The use of chemical fertilizers in agrosystems not only causes damage to the
physical, chemical and biological structure of the soil, but also greatly affects the
quality of the crop and also has adverse environmental impacts (Shamel Rostami,
2002; Zhong Youan, 2009). Considering the importance of organic manures
in enhancing crop qualitative and quantitative yields and also in protecting the
environment, it is necessary to utilize organic manures in tobacco cultivation. Thus
the current attempted to porivide answers to different aspects of organic manure
application (poultry and cow manuers) and was aimed to investigate the effect of
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different sources of chemical fertilizers and organic manures on the qualitative and
quantitative yield of flue-cured tobacco under two rainfed and irrigated conditions.
Material and Methods

The study was conducted in the Tirtash Research and Educational Center,
Mazandaran Province, Iran in 2015. This experiment was carried out based on
randomized complete block design with four replications under rainfed and
irrigated conditions using flue-cured tobacco K326. Fertilizer treatments consisted
of control (no fertilizer consumption); application of 100% recommended fertilizer;
application of 10-ton cow manure per hectare; application of 30-ton cow manure
per hectare; application of 450 kg poultry manure per hectare; application of 650 kg
poultry manure per hectare; application of 850 kg poultry manure per hectare and
application of 650 kg poultry manure per hectare plus 150 kg potassium sulfate per
hectare. The data obtained from the study were subjected to analysis of variance
using SAS statistical software and the comparison of means were calculated by
Duncan tests at 5% probability level.

Results and Discussion

The results demonstrated that yield and economic parameters were statistically
significantly affected by the fertilizer treatments under both rainfed and irrigated
conditions.  Nitrogen and phosphorous concentration along with protein
percentage were only statistically significantly impacted under rainfed condition,
but Cl concentration was statistically significant impacted under both rainfed and
irrigated conditions. Physiological indices including relative water content (RWC),
cytoplasmic membrane and extinction coefficient were statistically significantly
affected by fertilizer treatments under rainfed and irrigated conditions, but prolin
and percentage of non-soluble sugar was only significantly affected under rainfed
condition. In rainfed condition, the highest yield and net income were achieved
with the application of 650 kg poultry manure per hectare plus 150 kg potassium
sulfate per hectare. The highest extinction coefficient was related to the application
of 450 kg poultry manure per hectare. For RWC, application of 30-ton cow manure
per hectare was the best treatment. In irrigated condition, maximum fresh leaf
weight and yield was obtained by the application of 30-ton cow manure per hectare
along with the application of 100% recommended fertilizer. In attention to these
results, the geatest net income was recorded when 10 tons of cow manure per
hectare was used.

Conclusion

In terms of income levels under irrigated condition, the application of 10-ton cow
manure per hectare was found to be the best treatment. According to our findings,
under rainfed and irrigated conditions, the application of 650 kg poultry manure per
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hectare plus 150 kg potassium sulfate per hectare treatment was the best treatment
that resulted in the highest quantitative and qualitative yield levels.

Keywords: Cytoplasmic membrane, nicotine, prolin, sustainable agriculture,
tobacco
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