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Tablel- Some physical and chemical characteristics of the soil used in the test (depth 0-30 cm)
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Quantity
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Lay (%) (aoy0) &Y 64
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s e oS WLy 5 o sLacS 51 oY (slocs o s (95 5 A5 sl slas Jlacl 5 o 35, 0¥
b5l sime homis ozl Jnil ool 4 baaigad 5 28,5 50 (ulsn Slyims 5 Srsd slronSS) Ol
5 sl g3 5l soliiwl L o i alosl (ArNON, 1949) ;65,1 39, wlal 5 olS S IS L3y, 5 g b @
b dlxe 5 59 05 S o 05 s s 2 U5 9D B 8IS i
chla=[12.7 (D663) - 2.69 (D645)] x V' / (1000 x w)
chly,=[22.9 (D645) - 4.68 (D663)] x V / (1000 x w)
chlr=120.2 (D64) + 80. 2 (D663)] x V / (1000 x w)
Wogs 5 digad (35 W g 0ylas e IV iabgy po oo b o euds SSlE (g 88 i (lie D T o oS
Jsb 50 o1 90 wde ol .o s 5okl (Bates et al., 1970) ) Sae 5 et (o3, 40 S ordgp Sloiome
2 Odgym Olie )5 (5, Sejlasi Biochrom libera- S22 Jow jregidg il olfiws alwgr ogil OV zg0
5o 0 951 0llS Sis sole p,5 S5 0 0,5 (o o 0 lailinl loged 5 eolatul b cwy 0590 diged
abe 3 Glao g oad s &Lcﬂ S8 e slaie Ve ol ( Su5een pd (S, Al e 0 9 LS S,
SyS 5l ae e Sl Saaw; g b JeunS ol 0,5 5l el Sod aigr 0 0,8 4Ll slowd g wig gl
28,5158 oolaiwl 090 il alh 5 SHjelem o Sas ils o Slae obj,l Cpz g ool il bbail B> L
Komd S gl S350 ol 59 4w, b ol sl az 0 Ve loo jo ladigal badigy Sis (59 Cpetd >
le,d slac )i Dldos LG o ol solaiul plie SO Cdo b Jlizus 95l 5l g S 59 S ojlail Cg g

\Al


http://dx.doi.org/10.22034/arpe.7.14.69
http://arpe.gonbad.ac.ir/article-1-414-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-10-18 ]

[ DOI: 10.22034/arpe.7.14.69 |

VEOY ylimmoj 5 3l o € 0o ok 0,93 | (AU (55092 3351 (632,18 oligids 4y pub

Lo it olBigley] g ol Glewl (4Eg, o0 s jokaie 4 AlSlax jgbas 1S5 g e o 5l el Sis
O£y 8y Nlos ((y€g, o0 ,0 ald 8 Slos o fols 1 5 ol solauwl AluS g olSiws 5l (189, do )8 zl 5l sl
ploul EXCel I3 8ls 5 a g5 aloges pusy 9 SAS (VEr.9) l58ls 5 5l ool b doosls (g bl a0 555 .00 ,5 drwlxe

A ool w0 iy Jleisl e [0 LSD (yge3l 5l o puSiles dslin (5ly 28,5

Gg gl 5 g,lo sre R IRWIRIE SRR v 50 6kl a8 ol las eesls il s 55 ol 1ol glad
(o sl YOIOY) vals L;)L‘,.J Slowd 4 bogs e aigr gyl o 5 s (e Skee Olaslie gl ulul (Y Jouz) culs
351 (ol Yo IYY) A (S jeies St 5l yemnd s sea V¥ 5l g ilel et @ bgiye (T Gliee 02505 5
a e IeS GBS E58s RS el & b e alisy i Gliee [alb a8 ool nl Sl 4zl (Y o)
plal ay o Aty 4 5l (5wsd olge plais] a0 Wiy o JialS ol a5 Cel ouls aig glay )| alS
Asb oS olea

3 2leS i st con olS o o asle slaws G oS ol lis (bl a5 gl e y8 as L olus
Slom ol sl @ bgaye O i30S 5 (SVVIPP) wals )kl Jlot @ bgnye (058 a5l Slawi (03 285
o 4l olaws alS 45w oo Sl (Y Jgom) sgr (e, 5V VYY) A S 150 (SiiS s e s VY
Sawi fals @5k 5l olS a5 S8 am (g ee Geizen Al pdiar sl Wigi oo olS el el 4z L
sl 00l 1l |y ailie; 3,85 gyt e oS e (R (T @ g 08 4L

OS5 6kl ilises slojless cod ailaals ;5 anlllas 550 Slao (Sla o :Sile) uibly 42525 =Y Jgor
Table 2- Analysis of variance (MS) of studied traits of black cumin under different treatments of irrigation
and chitosan

i e Az wgels)l  epasliolw Sis 5 a Jud ks b L ks JS e s
SO V' sl Plant Number of Dry Chlorophyll  Chlorophyll Total
~ DF height sub branches matter a b chlorophyll
Rep;'i’;tion 2 3.64 486 0.654 0.024 0.224 0.102
IrrigL;':iL;:w 0 3 46.16* 41.14% 121%%  0.641%* 0.186%* 1.56 **
Chi;’ofs’;j © 2 5713ns  86.2lns  0.06lns  0.008ns 0.016ns  0.015ns
5558 X o]
W*Ii o 6 1.47ns 153ns  0.073ns  0.005ns 0.024ns  0.026 ns
Uns
e 22 6.12 6.13 0.074 0.002 0.012 0.014
“"é‘;/"(g/")’" 756 15.95 6.45 2.06 11.20 357
0

oy S g iy Jleizl zolaw o lo gee BT g jlo s M| 542 pae o 4y i g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 3- Mean comparison of studied traits black cumin affected by different treatments of irrigation

sl SRE aspa RO g b Ly is F S
N Plant Dry Total
Irrigation - Number of Chlorophyll a Chlorophyll b
Treatment height sub branches matter (mg/g FW) (mg/g FW) chlorophyl
(cm) (kg/ha) (mg/g)
70 65.53 a 17.66 a 4.62 a 2.69a 117 a 3.86a
90 33.44 ab 16.60 ab 4.37 a 241b 0.97b 3.37b
110 31.51 be 15.00 b 411b 2.26¢ 0.95b 3.20c
130 30.37 ¢ 12.77¢ 3.80c 2.06 d 0.82¢c 2.88d
LSD (5%) 241 2.43 0.27 0.06 0.11 0.116

A (6 0 g Dolds syl o0 0 Jiz o o LSD 5031 bl coiimn S jiie B, o slls JBlas o Sl giw ;o 0
In each column, means with at least one similar letter are not significantly different (P<0.05) based on LSD test.
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Table 4- Analysis of variance (MS) of studied traits of black cumin under different treatments of irrigation
and chitosan

5 Slas S Sles ol ) 5 Slas
| . ¢|T a U’Jﬁf 6‘9“"“ ) . . U9y ey .
St 6% Prolin o Siglses N oil OE5)
S.0.V. DF concentration  Grain  Biological Harvest  hercent Oil
yield yield index yield
".’x . 2 0.218 ** 12405 104585 40.67 19.02 11563
Replication
. ‘5)_@‘1 3 3.42** 6998 * 1793 ** 148.15** 71.17ns 6077 ns
Irrigation (1)
_Q‘”z; 2 0.003ns 104 ns 9733 ns 9.15ns 0.656 ** 31709 *
Chitosan (C)
°'5"fx XC“”l"-' 6 0.005ns  477ns  1173ns  2422ns  48.60ns 890 ns
> 22 0.006 21005 11883 15.86 25.81 4453
Error
ool b 5.44 12,81 6.45 8.33 1399 1731
CV (%)

oy S g iy Jleiml zolaw o ls gae BT g lo sixe M| 042 pie (o iy ki g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 5- Mean comparison of studied traits black cumin affected by different treatments of irrigation

kel o o sy ails 5 Shos Seiglsm 3 ,Shes Sl sl
Irrigation Prolin concentration Grain Yield Biological yield Harvest index
Treatment (mg/g FW) (kg/ha) (kg/ha) (%)
70 1.22d 1222 a 1848 a 5245a
90 1.33¢ 11800 a 1749 a 49.47 ab
110 1.48b 1098 ab 1643 b 46.13 bc
130 1.57 a 1024 b 1520 ¢ 43.10 ¢
LSD (5%) 0.07 141 106 3.89

A (6,0 sre Dgles glylo 70 Jleizl mhans 10 LD 5051 bl s caiinn S s Gy S lyls JBlas a5 la o Silee (gt o 0
In each column, means with at least one similar letter are not significantly different (P<0.05) based on LSD test.
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Figure 1- Effect of chitosan on oil percentage
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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