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Table 1- Result of soil analyze, 0-30 cm depth

K P EC

ppm ds/m %

Organic C

Texture pH N CaCO3

185.8 30.03 5.28 1.43

%

Sndy loam 7.82
0.07 19.0
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Table 2- Square means of cumin elements affected by animal manure and irrigation
L a0 Ola yo (il
8 b sol3t Means of square
SOV ) .
df Na Ca Mg Fe Mn Protein P K Zn Cu
"_’“ _ 0.0001 0.017 0.009  0.029 0.015 0.0001  0.014 0.0001 0.031 0.001
Replication
okl 1084 1427 21.95° 0614° 0044  1565° 39577 98307 0092  0.003
Irrigation
ols o8
Animal 1 3698 0002 0001 0011 0.042 0.001 0.002 0.009 0.87 0.003
manure
ol slo0sS
Interaction 2 0065 0007 0001 0.016 0.046 0.001 0.011 0.001 0.097 0.003
Ax|
E"” 10 0012 0057 0.074 0.054 0.014 0.029 0.433 0.303 0.029 0.001
rror
Sl o pb 07 03 07 035 3.62 0.99 0.13 0.03 3.62 3.62
CV %

** * dtatistical significant on 0.01 and 0.05

Qo0 0 9 Jliol mhav ;o (gls S S A pogie 4y s g

Lg)lﬁ.fljwba,fﬁjl"w}woﬁ} bl do )0 g SLuS 5 Sla e xSkee -V Joo

Table 3- Square means of oil percentage and its constituents affected by animal manure and irrigation

a0 Olay po (ko
S o sl Means of squar
SOV a y : Cumin Para ; Para .
df pinene  terpinene B pinene aldehyde cymene miresen mentadyne tota ail (%)
1S5
) ‘S‘ ) 0.002 0.001 0.004 0.009 0.02 0.001 0.0001 0.003 0.003
Replication
‘_”'*‘f' O;EQ 4.2 ** 27/82** 22.74**  12.89**  0.17 ** 0.175** 0.087**  0.526**
Irrigation
ools og8 0.08
Animal 1 x 0.66 ** 0.781** 1.67 ** 0.64 ** 0.008 * 0.029** 0.002ns  0.107**
manure
Golmlx slo0sS
Interaction 2 0.01**  0.016ns 0.091** 007ns 0.04ns 0.00lns 0.002ns 0.069ns  0.018*
Ax|
s
E 10 0.001 0.009 0.01 0.04 0.011 0.001 0.001 0.006 0.004
rror
Rt et 262 061 0.69 0.45 049 268 147 008 228
CV %

** * gatistical significant on 0.01 and 0.05; ns: not significant
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Table 4- Effect of animal manure and irrigation on elements of cumin (mg/100g. seed)

Na Ca Mg Fe Mn Protein P K Zn Cu

#2995 9% jears 9318 3653 6649 324 1739 4974 17865 4666  0.842
Without manure

R ]
Withmanure (20 1656b 9307 3662 6653 3337 17.38  497.5 1787 4805  0.867
t/ha)

BT
2 irrigations
sl 5y
3irrigations
sl 5L f
4 irrigations

1714a 933.3a 3682a 66.15b  3.189 16.8b  4945b  1783c 4.593 0.829

167b  931.9p 366.3b 66.63a 3.34 176a 4985a 1787b 481 0.868

1629c 930.2c  3644c 66.75a 3.336 17.75a 499.3a 179la 4.804 0.867

O &bl JL Y

olo 295 1729a 933.3a 368.2a 66.15b 3.039b 16.81b 4945b  1783c 4.377b 0.79b
2irrigations
without manure

35 b skl 5L Y

ol 169.8b 932.2a 368.15a 66.14b 3.339a 16.79b 4945b 1782c  4.809a 0.868a
2irrigations with
manure

o9 okl LY

olo 295 168.4c 9319b 366.3b 66.5ab 3.343a 17.62a 4985a 1788b 4.814a 0.869a
3irrigations
without manure
395 b g,lal 5L Y

ol 165.6d 931.9p 366.27b 66.72a 3.337a 17.57a 4985a 1787b  4.805a 0.867a
3irrigations with
manure

o9 skl SL P

oo 295 1642¢ 9311c 3644c 6676a 3.338a 17.74a 499.3a 179la 4.807a 0.868a
dirrigations
without manure

395 b bl L P

ol 161.5f 930c 364.37c 66.74a 3.334a 17.76a 499.4a 179la 4.801la 0.867a
dirrigations with
manure

Al o gre BB Ko b as 0 0 Jlaz mdaw (o aizies alin By, gl sl Silo
There were no statistical differences among the means shown by the same letters at 5 % probability level.
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Table 5 - Effect of animal manure and irrigation on oil percentage and its constituents of cumin (%)

a y B Cumin Para . Para Do
pinene terpinene pinene adehyde cymene miresen mentadyne total Oil (%)

#2995 09 300 157a 1487a  4354b  2063b  124b  205b 9937  253b
Without manure

R ]
Withmanure 1210 1531b  1445b  4415a 210la 1.29a 1.97a 9939  2.685a
(20 tha)

BT
2 irrigations
1B’
3irrigations
sl 5L f
4 irrigations

1.31b 15.67b 14.8b 4395b  20.3%b 1.14c 2.19a 99.42b 2.825a

1.04c 14.6¢c 1244c  4575a 2246a  1.21b 1.99b 99.48a 2.727b

1.48a 16.25a  16.74a  41.86c 19.62c 1.46a 1.85c 99.25¢c 2.27c

o9 kel LY

e 141 15.48¢c 14.94c  43.64d 20.13d 1.12c 2.21a 99.29cd 2.8la
2irrigations
without manure
35 b skl 5L Y

ol 12 1549d  14.65d 44.25c  20.65c 1.15¢c 2.16a 99.55a 2.84a
2irrigations with
manure

O bl SL Y

ol 295 1.06 14.85e 12.79e  45.33b 22.25b 1.17c 2.05b 99.5a 2.623b
3irrigations
without manure
355 L ookl LY

ol 1.02 14.35f 12.09f 46.16a 2266a 1.24b 1.93c 99.45ab 2.831a
3irrigations with
manure

O3 &l 5L F

olo 255 155 16.4a  16.87a  41.66f 1952f  1.44a 1.88c 99.32bc  2.158d
dirrigations
without manure

055 b gl JL ¥

ol 141 16.1b 16.61b 42.05e 19.72e 1.47a 1.81d 99.17d 2.383c
dirrigations with
manure

Al o gime BMS| Ko b as 0 O Jlaiz ! mdaw [0 aizies alin By, gl sl Sk
There were no statistical differences among the means shown by the same letters at 5 % probability level.
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The Effect Different Irrigation Regimes and Animal Manure on
Nutrient, Essential Oil and Chemical Composition on Cumin
(Cuminum cyminumL.)

Ahmadian, A.**, A. Ghanbari?, M. Gholavi®, B. Siahsar®, and E. Arazmjo’

Abstract

To study the effects of water stress and animal manure on nutrients concentration,
essential oil percentage and its chemical components in Cuminum cyminum, an experiment
was conducted at the Agricultural Research Station of Zahak, Zabol, during 2003-2004 in a
randomized complete block design arranged in factorial with four replicates. Treatments were
there irrigation (I1: two times irrigation, I,: three times irrigation and 13: four times irrigation)
and two animal manure levels (F;: no manure and F,: 20 ton/ha manure). The chemical
composition of the essential oil was examined by gas- chromatography (GC) and GC-MS.
The effect of water stress on Na, Ca, Mg, Fe, P and K percentages was significant but its
effect on Mn, Zn and Cu was not significant. 11F; had maximum of Na, Ca, Mg and minimum
of micro nutrients. Using of animal manure was not effected on nutrients. The effect of water
stress and animal manure were significant on essentia oil and its chemical compositions. I,F,
had the highest of cuminaldehyde and p-cymene and the lowest of [-pinene, y-terpinene and
o-pinene. Result showed that there is a correlation among the main components of cumin
essential oil under water and mineral stress.

Key words: Anima manure, Cumin, Essential oil constituents, Quality, Water stress.
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