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Table 1- Variance analysis some morphological factors of black cumin

ot @l 83T az 50 ag gl digr yo S5 olawy
‘sov G Plant height No. flower in plant
Mean square (MS)
stbk 3 12.75% 142"
oc
- 1 8367 734.60”
Variety
o 3 14.20 0.52
Erroe a
e 3 278.40" 191.70"
Sowing data
e 3 19.36™ 9.05"
Variety xSowingdata
g 18 19.12 1.97
Error b
e - 9.55 10.32
C.V. (%)

TN 910 Jleiml mhans 10 )0 cixe o 5 4 g # L lo e e NS
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.

Blaals So3alsd 30 Slio Siles dnliio -¥ Jgi
Table 2- Mean comparison of morphological factors in black cumin

BITSY} gy 5 oluw ag gl
Treatment No. flower in plant Plant height (cm)
0d¢¥
Variety
Oleol o293 61.94 18.43
Isfahan Variety
i 0393 29.6 8.84
India Variety
bl & ,b
Sowing data
AAJAITS 51.49 a 18.75a
16.10.2009
AARIYS 4751b 16.73 b
16.11.2009
AANYIA 46.56 b 10.67 ¢
6.3.2010
ANS 37.52¢ 8.40 d
6.4.2010

25,5 Sl yge3T 5 eoliiwl b (gl (e M 10 Jleis] o 48 gkl Ll 51 S e gy b (sl uSiles g 5o 50
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using
Duncan’s test.
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Table 3- Variance analysis some yield components of black cumin
13 i olass Oy olaw 0 Say Hedy olaw Ja5dgd olass 39y ooy 5o i
o a0 bo Jgms Jgms Jgnss 5 Jesdg R
S gle solsT ) No. seed No. hollow No. No. seed
SOV 5" No. seed per 1000-seed
per seeds per Phollycule per .
df plant weight
capsule capsule per capsule Phollycule
Mean square (MS)
Sk 3 17101 289.7™ 1.283™ 0.016™ 3.275" 0.082™
Block
o9 1 3235679™ 8703 292.9™ 21.08" 50.45 "™ 0.247"™
Variety
glolgles 4 46660 198.6 2847 0.132 5.502 0.033
Erroe a
‘*‘"_'5 &b 659220405  1589™ 24.84™ 0.927™ 26.39" 0.208"
Sowing data
Tl x oogd
i 3 6965 290.8™ 33.61™ 0.202"™ 6.655" 0.034"™
Variety
xSowingdata
o 18 23769 51.55 1.66 0.133 1.275 0.05
Error b
Olpdi Gy g 22.68 9.07 25.11 6.06 8.74 11.13
C.V. (%)

TN 910 Jloiml mhans 10 Jlo cixe o 5 4 g # L lo e e NS
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.

ailaalw 8 Slae sl (2 Khoo auslio —F Jgur

Table 4. Mean comparison of yield components in black cumin

15 iy ol 15 s ol 13 Sen y90 Sl oSl olawi 50 ydy oloss N
— ; JounsS 53 JoSlgd wlo )l o9
Tre)atr'r'1ent N 4’9:1 N JS““‘;S N hdl’lﬁg d o No. seed g (0
P P P P per capsule Phollycule
1Y
Variety
Ol 0095
Isfahan 997.8 95.66 1.557 14.17 6.83 1.928
Variety
San 0353 361.8 62.68 7.608 11.66 5.207 2.104
India Variety
_ Sowing data__
AAIAITS 1021.0a 94.35a 410b 14.64 a 6.406 a 2.207a
16.10.2009
ANAITE 782.9b 83.34 4.07b bi354a  6156ab  2086ab
16.11.2009
AAYINS 561.7 ¢ 78.46 b 3.03b 13.12b 5.757 be 1.916 b
6.3.2010
ANNS 353.7d 60.53 ¢ 7.12a 10.73 ¢ 5.726 ¢ 1.854 b
6.4.2010

Duncan'’s test.

55 Sl ygeyT 5l solinl b s ,ls ciae BN 70 Jlais! ghaw 58 55kl s 51 S i By b slacnsSibis cygi o 50
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using
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Table 5- Mean comparison of treatment combination of variety x sowing date on some yield
components in black cumin

s JorusS 50 50 sl JasS 35 S3 3900 olusd Je5ded 5o ydu olow
No. seed per No. seed per
Treatment No. hollow seeds per capsule
capsule Phollycule
MATE 11380 a 1.479d 7.288a
16.10.2009
. AT 100.30 ab 1581 d 71743
Oleduol 00y 16.11.2009
Isfahan Variety ANYNO 86.31 be 1.965 cd 6.422 b
6.3.2010
MRS 82.07 cd 1.206 d 6.437b
6.4.2010
MATE 74.59 cd 6.722b 5.585 ¢
16.10.2009
L AT 66.16 d 6.565 b 5.137¢
R 009 16.11.2009
India Variety ANYNO 70.61 cd 4112 ¢ 5.001 ¢
6.3.2010
MNNS 30.00 e 13.030a 5.014 ¢
6.4.2010

5,5 5851 ygesT 5l eoliial b (g ls e M 70 Jloi! grdan o (s5lel S 51 S pde By b (slauSilis g b 40
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using
Duncan'’s test.

CilS alises slagu )b o alaals 0055 90 5, Slas Slaw (il )lg 4500 —F Jga
Table 6- Variance analysis yield factors of black cumin

[ &oliT 4y FHESICI PN S Sedgm 0 ySdes cbls y alis
SOV of ' Seed yield Biological yield Harvest index
Mean square (MS)
Bblfslek 3 204663 ™ AYAVY™ 7.746™
0ocC
V“_’St 1 4096886 vy 130.900"
ariety
‘i" sl 3 254205 10450 4.744
rroe a
bl g, " o o
Somine 3 450545 121328 125.700
owing data
Bl )6 x o9 3 178596 28169"™ 137.400™
Variety xSowingdata
*’;"’ ‘5";’ 18 22800 14338 12.500
rror
"g"\’/" (‘0‘/‘)"’ ; 20.17 24.27 19.760
V. 0

TN g Jlozal s 50 o S (5 Ay s g 3 L0 ixe e NS
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.
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Table 7- Mean comparison some agronomic factors of black cumin

slows &ils o pSlos S 5edgu o ySlos bl g Ll
Treatment Seed yield (kg/ha) Biological yield (kg/ha) Harvest index (%)
0dg¥
Variety
Oledol 093 530.8 1106.0 19.91
Isfahan Variety
A 316.4 390.8 15.86
India Variety
cilS Fu )b
Sowing data
AATAIYa 581.7 a 1081.0a 17.89 a
16.10.2009
AATAITS 406.9 be 7235b 20.89 a
16.11.2009
AANYIG 4242 b 666.9 bc 20.84 a
6.3.2010
ANha 281.4¢ 522.8 ¢ 12.28b
6.4.2010

5,5 585l ygesT 5l eoliial b (g ls e M 70 Jloi! grdan o (s5kel S 51 S pide By b (slauSilos oy b 40
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using Duncan’s
test.

alanlews @l 5, Shos s clS Gl 5 4ty ls 65lod Sl 5 eSile duslie -A Jguo

Table 8- Mean comparison of treatment combination of variety x sowing data on seed yield of black

cumin
o ailo o ,Slos
Treatment Seed yield (kg/ha)
ANIAIY O 694.6 a
16.10.2009
AAAIYO
. 501.9 ab
Oleduol 0395 16.11.2009
Isfahan Variety AMNYING 4625b
6.3.2010
AVNO 463.6 b
6.4.2010
ANIAIY O 468.8 b
16.10.2009
. ) ANAIY D 312.0b
[Eev-) aéy 16.11.2009
India Variety ANYN D 385.9 b
6.3.2010
ANND 99.1¢
6.4.2010

5,5 585 ygesT 5l eoliial b (g ls e M 70 Jloi! grdan o (s5kel S 51 S pide By b (slauSilis oy b 40
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using Duncan'’s
test.
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Table 9- Variance analysis of qualitative factors of black cumin
ks pslin 6ol oy 4ls xLg, 4ld (pLg, 0 ,Sloc &l s aild SLis oolo ws yo
S O\} ’ of i Seed oil (%) Seed oil yield (kg/ha) Seed ash (%) Seed dry matter (%)
Mean square (MS)
B“I”J‘i( 3 461" 60719™ 0.165"™ 0.066 "™
oC
0dg¥ ok - * ok
Variet 1 167.50 861942 3.270 18.710
ariety
‘5:' b 3 1.72 50772 0.180 0.138
rroe a
S g, ns ki ns ns
Sowing dat 3 27.56 51751 0.258 0.019
owing data
s @)U X 0093'
Variety 3 12.25™ 38990™ 0.101™ 0.131™
xSowingdata
‘5; » ‘5";" 18 11.17 5103 0.165 0.189
rror
“'é‘:/" (‘0;)’" i 8.12 22,63 771 0.470
V. 0

ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.

wlaalew a5 Slao Sl anglie Ve Jgus

Table 10- Mean comparison of qualitative factors of black cumin

slows &ls xLg, &lo (x£95 0 Sloc &l s ailo SLis ool w0
Treatment Seed oil (%) Seed oil yield (kg/ha) Seed ash (%) Seed dry matter (%)
0dg¥
Variety
ool 009.5' 43.54 479.7 4.954 93.41
Isfahan Variety
..-\.'..a oo,.:f 38.88 151.5 5.596 91.88
India Variety
Sowing data
ANAIYD 38.78 b 420.3a 5.438a 9261a
16.10.2009
AAAITS 41.42 ab 318.1b 53384 92.71a
16.11.2009
LY YAMAT 4330 a 298.8 be 5.019 a 92.63 a
6.3.2010
ANhe 41.15 ab 2252¢ 5.302a 92.64
6.4.2010

55 Sl ygeyT 3l solial b s ls ciae BN 70 Jlais! gbaw 5o (55k] ks 51 S e g b slacnaSibis cygis ,o 50
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using Duncan’s test.
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Table 11- Mean comparison of treatment combination of variety x sowing date on qualitative
factors of black cumin

ailaslw 2.5 Slas s cdls gu,l g4y 6 lews DLuS 5 1 Slee anslie Y Jgoo

o al5 49y 0,5 hos
Treatment Seed oil yield (kg/ha)
ANIAIY O 485.6 a
16.10.2009
AAAIYO
’ ) 535.6 a
Oleol 004 16.11.2009
Isfahan Variety AT O 463.3a
6.3.2010
AN 4343 a
6.4.2010
ANIAIY O 354.9 ab
16.10.2009
. ) ANAIY D 100.6 ¢
[Eev-) eéy 16112009
India Variety ANYING 134.2 be
6.3.2010
ANNO 161 ¢
6.4.2010

55 Sl ygeyT 3l solial b (s ,ls ciae BN 70 Jlais! ghaw 5o (55k] ks 51 S i By b slacnsSibis cygi o 50
Mean fallowed by similar letters in each column, are not significantly different at the 5% probability level using Duncan’s
test.

il calie slogn )b )0 ailaalos 0055 90 dils [0 Jame yolie (S il )l 452 Y Jgoe
Table 12- Variance analysis some mineral elements in black cumin seed

TESS Na K Mg Ca P Fe Cu Zn Mn
s 2alo I
SOV ‘5(;]: Mean square (MS)
Bf*k 3 0.139™  1747.0™  0.0001™ 0.006™ 1.25™  0.001" 0.001™ 1.508™  0.001"
ocC
°°_’S 1 0481™ 103562.0" 0.002° 1.242" 46.32° 0.011 04837 0.056™ 0.004™
Variety
hel sl 3 1.405 2374.2 0.0001  0.008 1.47 0.0001  0.009 0.629 0.001
Erroe a
"‘”‘",'55’"“' 1.264°  7072.9™  0.001™ 0642 34.88™ 0.045" 0.0477 2257™ 0.003"
Sowing data
wls .@“)ls x °°3-.'. Kk Kk *k £ *k *k
Variety 3 3569 3721.2™  0.001™ 0.687" 8745 0.026 0.028 2.406™  0.003
xSowing data
i 18 0.263 37125 0.0001  0.021 0.82 0.0001  0.005 1271  0.0001
Errorb
e .
S s pe - 11.450 10.9 0.350  11.05 559 4.32 6.48 6.63 6.00
C.V. (%)

515 S5l yge3T 5 ool U (g lo sime 3OS 10 Jloin] o o (g,lel L 5l S rie By o b slanaSilio (im0
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using Duncan’s
test.
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Table 13- Mean comparison some mineral elements in black cumin seed (mg/kg)

o ol o Uiy oo S oo o o $9 P
Treatment Na K Mg Ca P Fe Cu Zn Mn

(2T
Variety
Oldol 0348
Isfahan 4.358 502.3 5.426 1.493 17.44 0.4391 0.926 17.05 0.3528
Variety
EWC R ETY
India Variety
Cbls &b
Sowing data
AMNAIYD
16.10.2009
ANRIYD
16.11.2009
LYYAMIATA
6.3.2010
ANND
6.4.2010

4.603 616.1 5.440 1.099 15.03 0.4755 1.172 16.97 0.3297

3.951Db 565.7 a 5445a 1648a 18.88a 05536a 1.137a 16.71a 0.3528a

4.605 a 580.1a 5433b 1.209b 14.00d 0.3761d 1.002b 17.64a 0.3191c

4.464 ab 5155a 5427b 1.355b 16.75b 04721b 0970b 16.45a 0.3327b

4902 a 575.6 a 5425b 0970c 1531c 04274c 1.086a 17.22a 0.3603a

5,105 Sals ygeT 5l eoliial b (g ls cme BB /0 Lol mbans o (Lol a5 S i gy b slanSilos oygim ,2 40
Mean fallowed by similar letters at each column, are not significantly different at the 5% probability level using Duncan’s
test.

2P sk e bl ails 5o Same polie (B g5, Sl b g A ly 6ilerd Dl S xSl anslie VP 9o
P okS
Table 14- Mean comparison of treatment combination of variety x sowing date on some mineral
elements in black cumin seed (mg/kg)

Sl pegem POV Ly o ool oo Jries
Treatment Na Ca P Fe Cu Mn
AIAIY O
4624abc  2198a  1825ab  0.6024a  09845¢  a0.3692
16.10.2009
AT O
o 4400bc  1.245¢ 1975a  0.2893e  08285d  b0.3175
ool 0355 16.11.2009
Isfahan Variety MATAS 4455bc  1.245¢ 1500c  04713¢  08451d  b0.3275
6.3.2010
LSYATATA
3952bc  1.282bc  1675b  03934d  1.046bc  a0.397
6.4.2010
AIATD 3277¢  1.098¢ 1950a  05048b  129a  0.3364b
16.10.2009
o AT a8lab  1172¢ 8.25d 04630c  1176ab  0.3207b
NEPRRYK; 16.11.2009
India Variety MATAS 4473bc  1.462b 1850a  04730c  1.096bc  0.338Db
6.3.2010
I SYAYATA
5852a  0.659d 1388¢  04614c  1.126b  0.3236b
6.4.2010

505 Sl yge3T 5l eolisal b sl (gime M 78 Jlaisl mxbaw o (g lel i 5 S i Gy, b slouSilee (g 5o 50
Mean fallowed by similar letters in each column, are not significantly different at the 5% probability level using Duncan'’s
test.
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Abstract

In order to investigate the effect of planting date on qualitative and quantitative
characteristics of medicinal plant of black cumin was investigated in a split plot experiment
based on randomized complete block design with four replications at Khomeini — shahr, in the
province of Isfahan, Iran, during growing season of 2009-2010. In this study India and
Isfahan populations were assigned to main plots and four sowing date (16 Nov, 16 Dec, 6 Mar
and 4 Apr) to sub plots. The results indicated that planting date, populations and their
interactions had significant effect on most of the traits measured. It was also observed that the
two populations were significantly different in phenological, morphological and qualitative
characteristics. Isfahan population due to its compatibility to the climate of Isfahan produced
highest seed yield and oil percent than the Indian population at 6 Mar. planting date. Also, late
planting date resulted in reduced values of most of the traits related to yield and yield
components. It was also observed that highest dry matter, manganese, sodium, calcium and
zinc contents were obtained from the Isfahan and highest content of ash, potassium,
phosphorus, magnesium, copper and iron from Indian populations. It may conclude that if it is
aimed to have higher seed yield and oil percent it is better to plant Isfahan population at the
second and third and Indian population at the third planting dates.

Key words: Black cumin, Medicinal plants, Quantitative characteristics, Sowing date,
Yield.
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