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Table 1- Meteorological parameters in year of 2017 crop season at execution site (East
Azarbaijan Agricultural Research

Ol e (Silo - cosb aSilie &b slos led (paSiln
et sk wlele sk
R 5L
S A s S Monthly Absolute Monthly Jlogole
Monthly sl . 1. monthly
evaporation Average humidity temperatur temperature Month and
P evaporation Monthly Average (%) ¢ peCa ure Average (o°) year
(mm) rate of Class Rainfall ©)
A cartridge (mm) S Pl She Jhe o She fle
(mm) Max Min Max Min Max Min
57.8 2.1 273 61 27 18.5 -5 13.7 43 A% 95958
1543 5.1 30.1 63 21 24.8 3.6 21.2 7.1 A% g
221 7.2 5.9 51 18 29.7 7 26.3 12.9 a8 sls 5
254.8 8.5 34 48 17 34 11.8 315 16.2 AF
3245 10.8 1.7 41 13 396 157 356 178 4% 518 yo
228 7.3 1.1 49 18 324 108 283 124 A5 o1 e
142.1 4.6 6.8 52 21 274 1.1 19.6 8.1 A% w0
423 1.5 74.8 81 46 18 -4.9 8.7 1.5 a5 oLl
0 0 43 82 47 93 -108 38 -4.6 a5 31
0 0 313 79 42 54  -138 5.7 -3.4 4% o
0 0 28.4 69 37 82  -113 5.9 -3.1 A% oot
0 0 47.8 77 40 9.3 -9.2 6.7 2.5 A8 wdw!
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Table 2- Soil physical and chemical characteristics
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o —mgkg! - e % ------- (ds.m™)
22 200 2.1 59 049 182 66 10 40 50 7.1 187 0.61 17.12 6.81 7.62
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S-SO, Mg B Mn Zn CU Fe Clay Silt Sand P K

mg kg 9
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Table 3- Combine analysis of variance of irrigation and spraying chemical fertilizers on
studied traits in Medicinal plant of Calendula

axy®

¥ 2l . Gy gl 2 ol ghe 2 1439) oy
] - Number of Sy Stomatal il
S.O.V. Plant helght Proline
df leaves LAI conductance
. content
coefficient
Jls Year 1 0.90™ 176.89™ 0.01™ 6576.4™ 0.0003™
5 x Jlw YXR 4 493.49 168.16 0.15 3512.06 0.001
l&i k% kk * kk kk
oo 2 8405.12 546.23 59.12 96885.4 0.19
Irrigation levels
Syl x Jlw YXI 2 7.90" 29.85" 2317 186.4™ 0.001
Ves  E, 12 188.13 61.40 0.27 9842.8 0.01
W0 sk sk * sk s
e J?"”“ 7 790.26 58.04 0.48 5021.7 0.13
Spraying
W Lw * *
Bl Jglmex J 7 2.44"™ 14.68™ 0.11 422.4 0.001™
YxS
X LJT *k ek *k *k ek
Jslex ol 14 327.95 216.14 0.24 3111.5 0.17
s IxS
xs)LHT xJlw
il Jsle 14 14.05™ 18.89” 0.06™ 478.89™ 0.004™
YxIxS
Y slbs E, 83 119.23 8.37 0.05 159.8 0.04
CV. (0oy3) Ol s gy 10.56 16.53 15.62 18.06 20.97

oy 0 9 ) il mha (o ls pae g e pae pae S Sy sk g % NS

ns, *, and ** were on significant, significant at level 1 and 5% respectively.

255 e3bJslne 5 g kel yes el S5 cui s S s 1Y R
R: Replication, Y: Year, I: Irrigation levels, S: Fertilizer spraying.
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Table 3- Continued

oy Slgize Laslis WL slaa S o
5 gl i Jedg ks e 3599w ails 9 y5das
S.0.V. ‘Sdf) Chlorophylcontent ~ Number of Biological Grain yield
index branches yield
JLw Year 1 201.17™ 2.41™ 0.41™ 0.05™
IS5 x Jlw YXR 4 211.76 2.83 0.48 0.03
& k! Trrigation levels 2 1344.67 162.21° 443" 0.27*
&)kl x Jlw YXI 2 158.78™ 12.69 0.05™ 0.019™
Vs B 12 334.23 3.15 0.27 0.06
b Jglxo Spraying 7 339.327 2.63" 0.27" 0.005%*
b Jalxo x JLo YXS 7 130.53™ 0.43™ 0.02™ 0.0003™
b Jolmo x 5 kel IXS 14 154.68"™ 1.60° 0.075" 0.007""
Bl It xsylal xSl 14 140.11™ 0.68™ 0.001™ 0.0004™
Y XIxS
¥ gbs E, 83 97.82 0.66 0.01 0.001
C.V. (00,3) Oy g 9.98 14.29 11.55 11.84

oy3 0 9 ) e )0 o dixe g IS e pas o Sy sk g % NS
ns, *, and ** were on significant, significant at level 1 and 5% respectively.

I: Irrigation levels, S: Fertilizer spraying. R: Replication, Y: Year, .05 ol Jslxe 5 5Ll 550 Jlo 1,5 csju S s 1Y R
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Figure 1- Mean comparison of spraying chemical fertilizers on leaf chlorophyll index
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Figure 2- Mean comparison of irrigation level tratments on leaf chlorophyll index
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Table 4- Mean comparison of interaction effects of irrigation levels and spraying chemical
fertilizers on studied traits of Casto

Colod co wd oy
o elassl _ PP T b e SFxo . S ySlos S ySlos
7 BINEN il XL BLEE JUINEY sl45s Bl
k! ) 2 ey LN &l
: ati 5L Plant Number Stomatal o <P L .
Irrigation b heioht . Proline Biological ~ Grain
. g of S conductance . .
levels  Sprayin ? Number 1d 1d
praying (cm) leaves . conten yie yie
LAI coefficient i of 2 Nl
2 (MM.g™h (tha™) (t.ha™)
(Mmol.m™s) branches
S 0,555 105.32de 21.58bcd 1.93bc 248.24bcd 0.19d-h 6.04c-f 1.21cd 0.26¢
K sty 112.15¢d 20.83b-¢ 1.76bcd 243.81b-e 0.17f-1 6.37a-d 1.09de 0.31de
N ¢339 5 124.98ab 19.99¢-f 1.91bc 269.21abc 0.18e-h 4.99ij 1.48b 0.42b
wd
s S+K 124.65ab 18.58d-g 1.95b 272.38abc 0.15g-j 7.20ab 1.26¢ 0.36¢
Normal S+N 104.56def  22.08abc  1.91bc 304.43a 0.14hij 6.81abc 1.28¢ 0.37c
K+N 121.98bc 23.25ab 2.30a 293.43ab 0.26b 5.98c-g 1.67a 0.49a
S+N+K 135.15a 25.12a 1.96b 276.55abc 0.11j 7.25a 1.60ab 0.45ab
sals 104.56def  18.50d-g 1.96b 233.79cde 0.23bcd 4.90ij 1.06ef 0.33cd
S3,5¢5  9588fg  17.66e-h  1.14ik  205.07d-g 0.12ij 5.20fj 091ghi  0.28efg
K ool 88.88ghi  14.16{j  1.54d-g 155.15¢ 0.14hij  5.69d-j 0.87h-k 0.27fg
Avjlom  Nojers  109.04de  17.50fgh  1.16ijk 176.33fg 022b-f  6.29b-¢ 1.04efg 0.33cd
JSed MM S+K 114.54cde 14.83hi 1.70b-¢ 179.29¢fg 0.19d-h 6.12¢-f 0.98¢-h 0.28ef
<0 S+N 104.21def  17.91e-h 1.55d-g 201.88d-g 0.23d-e 5.81d-i 0.58h-k 0.27fg
mm
K+N 111.54 20.25b-f 1.40f-i 206.10def 0.25bc 5.28d-1 1.93gh 0.26fgh
S+N+K 112.21cd 19.33¢-f 1.62def 276.95abc 0.18e-h 5.95¢c-h 1.20cd 0.35¢cd
“als 97.51fg 12.45ij 0.94jk 177.62fg 0.22b-f 5.47d-i 0.88hij 0.24g-j
S35 91.42gh  13.00ij  141fi 238.48cde  0.23bed  5.08g 0.70lm 0.24g-
K omily  92.05gh  19.83cf  1.67cf  215.76def  020c-g  5.07g 0.64m 0.23hij
S
N ojors  93.58fg 13.02ij  1.20hij 178.95¢ 024c-g  7.90i 0.69Im 0.21ij
S5 MM . . . .
S+K 100.08gh  15.50ghi  1.30ghi 181.50fg 023bed  5.27f 0.79i-1 0.26fgh
140mm S+N 81.25hij 13.19ij  l44e-h  231.90cde 0.24bcd 539 0.75j-m 0.25f-i
K+N 78.92ij 15.08hi 1.21hi 198.95d-g 0.23bcd 5.04hij 0.74klm 0.24f-j
S+N+K  81.42hij  14.66hi  1.45e-h 172.17fg 022b-e  5.05g+ 0.89hi 0.28efg
wali 77.08] 11.33] 0.90k 155.19¢ 0.41a 4.67] 0.64m 0.20j

sl g 2o )0 O Jlaiz e (o lo goe BT 03B i S ie B> SO gl JBlas oS Sl Sk (giw o 0
In each column, averages with common character do not have a significant difference at the 5% level.
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Abstract

To study the effect of irrigation levels and spraying of chemical fertilizers on some
Morphophysiological traits in castor oil plant an experiment was conducted in East
Azarbaijan Agricultural Research and Education Center, Tabriz- Iran at the 2017 crop
season. The field experiment was carried out by a split-plot design based on a
completely randomized block design with three replications. The first factor was
irrigation levels consisting of control (normal irrigation), irrigation after 80 mm and 140
mm evaporation from the pan evaporation in asseinged to main plots and eight spraying
chemical fertilizers including sulfur, potassium, nitrogen, sulfur + potassium, sulfur +
nitrogen, potassium + nitrogen, sulfur + potassium + nitrogen and control to
subplots.The results showed that the effects of irrigation levels and chemical fertilizer
treatments on all traits were significant furthermore, the interaction of two treatments
were also significant on all traits except chlorophyll index. Irrigation interval after 140
mm evaporation reduced the leaf chlorophyll index by 18.25% compared to normal
conditions. Also, spraying S + N + K increased this trait by 14.90% compared to the
control treatment. The highest plant height (135.15 cm), number of leaves (25.12),
stomatal conductance coefficient (276.55 Mmol.m’sec), number of branches (7.25),
biomass (1.60 kg.m?) and grain yield (0.45 kg.ha) and the lowest proline content
(0.19umol.g™") were recorded by spraying plants with S + N + K under normal irrigation
condition. Spraying plants with S+N +K under irrigation interval after 80 and 140 mm
also increase grain yields by 45.83 and 40.0 percent respectively, compared with control
treatment and it was able to modify the effect of water deficit on traits under study.

K ey words: Chlorophyll, water deficit, Sulfur, Nitrogen.

1-Ph.D. Student, Department of Agriculture, Tabriz Branch, Islamic Azad University, Mahabad, Iran.

2-Assistant Professor Department of Agronomy and Plant Breeding, Mahabad Branch, Islamic Azad University, Mahabad, Iran.
3-Associate Professor of Crop and Horticultural Science Research Department, East Azerbaijan Agricultural and Natural Resources
Research and Education Center, AREEO, Tabriz, Iran.

*Corresponding Author: Toraj73@yahoo.com



