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Table 1- Average of monthly temperature and rainfall in growing season of cotton in two years

Gyl Az Sl (ke )yl a0 Plao (ke St
olo Average maximum temperature (°C) Average minimum temperature (°C) Total rainfall (mm)
Month 1400 1401 1400 1401 1400 1401
2021 2022 2021 2022 2021 2022
098
. 23.6 22.1 9.5 8.8 16.6 11.9
March-April
S,
. 29.6 25.7 14.9 14.0 20.0 87.6
April-May
ols >
36.3 34.8 20.1 17.8 12.2 2.2
May-June
=
39.1 36.8 24.2 23.0 11.8 0.0
June-July
ols e
37.9 36.0 23.9 23.2 25.3 26.4
July-August
IR
354 36.1 23.0 19.6 53 2.3
August-Sept
e
26.3 315 14.7 18.0 52.5 12.3
Sept-October
ol
19.6 22.5 7.2 9.9 235 425

October-Nove
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Table 2- Cotton varieties used in the study

Cultivar numged, o)l Cultivar namegd, o6 Pedigreeo y=xi Origin Lie
Vi obls Obs 3l Slo)ly > 5 e oo oln!
Shayan Imported foreign masses from Greece Iran
V2 Jole g Ve Sy YFR Ll (e (B R
Sahel Cross between strain 349 and Koker 100 Wilt Bulgaria
v3 S TYF ST slo 03, 9, 2 G235 Ll
Sepid Selection on Sai Akra 324 Australia
va guxrlo OLnSly 555 S0yl (658 0098 iy 3T ol
Sajdi Selection of imported seed mass of Pakistan Iran
V5 olls FYVOR o8, 555 2 55 ol
Golestan Selection on 43259 number Iran
cayla CRI-NNC >l oY ol
V6
Latif Corrective line CRI-NNC Iran
V7 O FYVEY o3, 95 2 S ol
Armaghan Selection on 43347 number Iran
5.\)4 QJ:}IQ Ql)-.’.l
V8 .
Parto domestic Iran
sk Sl PRy
V9 .
May imported Turke
o9 Sl a5y
V10 .
Ludos imported Turkey
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Table 3- Some physical and chemical characteristics of the soil used in experiment (depthof 0-30 cm)

Oluogas lado
Characteristic Quantity
Sersdlcgla 1.3
EC (dS/m)
A e 7.7
pH
oXigd (S slge 85
Neutralizing agents (%)
S ons 1.44
Organic carbon (%)
85 s 0.14
Total nitrogen (%)
i JB jas 13.4
Acceptable phosphorus (ppm)
iz BB el 356
Acceptable potassium (ppm)
o 28
Clay (%)
<Y 64
Lay (%)
awle 8
Sand (%)
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A dwlze (F) 5 (F) oY) (V) sloala,
Chlorophyll a = M
[11.64(D663) - 2.16(D645)]xV
(1000 xW)
Chlorophyll b = ()
[20.97(D645) - 3.94(D663)]xV
(1000 xW)

Chlorophyll Total = )
[18.8(D645) +7.7(D663)|xV
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Carotenoides = f)
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(1000 xW)
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Table 4- Composite variance analysis of test characteristics

Slry o (uSSlo
Mean Square
I -
o) =
1 tw 9 < = =>> ._i: g 4 3
L2 UV rap FIW — = = = B 4
e > 92433 %8 9i §¢ o 1: 3 =
(S.0.V) o) = nZE 25 o £ 53 B X £ 3 2 %;ﬁ. 2
5= 3532335 3: bVE O3E 42 5% 32
= 2 8 2 9 = 38 = £ A = 3 3 &
Q Q s v N3 }
& 3
—
Ju
v 1 0.33"s 0.01"s  0.22"s 0.03"s 0.184"s 0.003"* 0.807"s 5.125" 70374"
ear
Ve
4 0.01 0.01 0.02 1537 1.922 0.010 0.282 1.656 245432
Error 1
S )LJWS oS - . " " . - - - "
1 87.98 0.28 78.34 133441 19187 68.18 784.7 5111 110085701
water stress
SoleleS 1 0.17"s 0.03"*  0.06"* 2.35" 2.182"  0.001"¢ 0.296"s  4.752" 129101™
WSXY
Y s
4 0.03 0.01 0.01 944.9 3.491 0.014 0.564 2.452 10913.7
Error 2
) " " " " - - - " "
. 9 2.54 0.50 2.39 37300 177.2 0.074 51.26 20.95 1063640
Cultivar
08 % slleS A N - - - - - - - -
9 5.04 1.10 4.64 22822 4535 0.097 43.94 19.69 218974
WS X C
JL..)xp_‘é) . -
VX C 9 0.08"s 0.03"s  0.02"¢ 36.63" 1.738"  0.002"* 0.523" 2.904 41262
w85 % S)lleS S
Jbo x 9 0.05"s 0.02"s  0.01"¢ 47.08" 0.639"s  5.432"s 0.131"s 2.540" 63295™
Yx C X WS
¥ Uas
72 0.07 0.01 0.01 805.4 1.844 0.001 0.797 1.077 7992
Error 3
- 5.96 8.26 3.05 7.76 2.65 4.60 4.42 8.63 2.93
CV (%)
ns %%

*
3

oz 9 1N D g )5 s pme i S g

*** and " represent significant difference at P < 0.01, P < 0.05 and not significant, respectively.
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Table 5- Interaction effect of treatments of cotton cultivars and water deficit on the measured characteristics in cotton
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Table 6- correlation between the of the physiological characteristics of the two-year study under the condition of no water stress

. w &
TS e " ) () (f) () #) ) ) )
Traits correlate
M) idds)5a 1
Chlorophyll a
Y) s b
) J"jsl'ls #.(.38 1
Chlorophyll b
() 1 dds, 5 s
-0.29 -0.12 1
Total Chlorophyll
) laudeiig IS
(D)5, 055 %037  *0.46 1
Carotenoid
(A):gf).g w5.]o 6“““6‘5"'7“’ .
’ 0.33 0.16 -0.19 018 1
R.W.C
£y
®:osn %037  **-0.44 %036 %0 88 031 1
Proline
V) 1 Jsloee slowsd
-0.24 0.23 0.13 -0.02 -0.44 -0.23 1
Soluble sugars
A) 10831 ol . N .
-0.20 *-0.37 0.12 0.37 -0.12 *0.30 -0.11 1
M.D.A
@) :uf’ﬁ Q)S‘L‘"C # #,
] -0.20 0.07 0.05 0.23 0.19 0.31 -0.11 -0.33 1
Boll yield
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**and *: significant at level of 1 and 5%, respectively
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Table 7- correlation between of the physiological characteristics of the two-year study under the conditions of low water stress

. lu :’.. 2
< ’ )] y) ) (f) ) (%) ) n) ®)
Traits correlate
M iy l5a 1
Chlorophyll a
(1)1 k35i5b
-0.03 1
Chlorophyll b
M) e ls s
-0.22 -0.18 1
Total Chlorophyll
(F) fadgisg 8 -
-0.09 -0.63 -0.08 1
Carotenoid
RTI e 015 029 052°  -071" 1
R.W.C
) ioddsn " -
. -0.19 -0.67 0.16 0.94 -0.41 1
Proline
) Jalm slaasd . . .
-0.02 0.28 -0.25 -0.13 -0.19 -0.27 1
Soluble sugars
A) 10531 so )l
-0.25" -0.24 0.30 0.05 0.03 0.07 -0.25 1
M.D.A
Q109 08lae - . . . . .
. 0.55 -0.33 -0.03 041 -0.41 0.32 -0.38 0.00 1
Boll yield

**and *: significant at level of 1 and 5%, respectively
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Table 8- Means Comparison of characteristics studied in the combination of different treatments on cotton cultivars in two crop

years
asull golbe b9 O ySdes
B MDA Boll Yield
Solles o) (mg/gfw) (kg.ha™)
Deficit Irrigation Cultivar ™ o
Jsl Jlw r9dd Jsl Jw £9° J
One year Two year One year Two year
OLLA)'
5.677 5.72% 3776¢ 3758f
Armaghan
P
4.64% 4.79% 4233° 4284°
Parto
szl
o 5.65% 5.531 4596° 4593°
Sajdi
J=le
5.72% 5.631 3527¢ 3126"
Sahel
3 2 ) 6.49" 6.19" 3657¢ 3532
B = Sepid
: (7]
z 4.72% 4.81% 4054 4037°¢
Shayan
s
5.76% 5.871 45637 4473°
Golestan
. 5.801 5.83% 4015° 3903¢%
Latif
o309
4,359 4.48°% 4024°¢ 3997¢
Ludos
<l
6.25 5.82% 4225° 3826°f
May
Ol
18.930d 19.05° 22239 2110Km
Armaghan
P )
15.77¢ 15.70¢ 2107M 1826°
Parto
gzl .
. 19.170d 18.68%° 23717 2279
Sajdi
Jole )
24317 24.58° 1830" 1985"
Sahel
1) 2 . 19.48P<d 14.06% 1649¢ 1756°
17} Sepid
2 5 obls , .
3 8 17.38% 17.35° 2045 2159
5 2 Shayan
E— u f’ R
17.48 14.58¢% 2535 2688
Golestan
. 17.47%¢ 18.17% 23149 2043™
Latif
o309 .
20.15° 19.59° 1793 2187
Ludos
sl )
19.42 19.69° 1992" 1998™
May
LSDo 05 1.96 1.6 183 123.9
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Means with common letters in each column do not have a significant difference at the level of 1%.
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Figure 1- Grouping of cotton cultivars under conditions of lack of irrigation stress based on Euclidean distance and mean algorithm

by Ward method.
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Figure 2- Grouping of cotton cultivars under water stress conditions based on Euclidean distance and average algorithm by Ward
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Abstract

Introduction: Due to Iran's location in the arid and semi-arid region of the world, the possibility of
drought is high. Therefore, implementing low irrigation to increase the efficiency of limited water
resources is a scientific solution to reduce water consumption. On the other hand, irrigation deficit in
cotton is the most important factor limiting production worldwide, which indicates the need for
optimal use of water resources to determine the real water needs of cotton plants. Therefore,
development and introduction of drought tolerant cultivars and useful method to improve water
productivity and efficiency in the face of drought and water scarcity. The aim of this experiment was
to evaluate cotton cultivars by measuring traits related to photosynthetic pigments and yield in order
to select drought tolerant cultivars.

Materials and Methods: The present study, evaluated physiological traits of 10 cotton cultivars that
were known as tolerant cultivar under irrigation deficit based on the measurement of traits and
mechanisms of drought tolerance split-plot arrangement using randomized complete blocks design
with three replications in 2021 and 2022 years, in the educational and research farm of Gonbadkavos
University (Golestan province), Iran. Experimental research includes two different irrigation regime
The main factor of irrigation stress in two levels including low irrigation stress (two times of irrigation
in the stages of bud formation and beginning of flowering) and no stress (four times of irrigation in
the stages of bud formation, beginning of flowering, beginning of bud formation and beginning of
bud opening) and the factor Sub-types of cotton were included in 10 levels (Shayan, Sahel, Sepid,
Sajidi, Golestan, Latif, Armaghan, Parto, Mai and Lodos). The studied traits include physiological
characteristics such as chlorophyll a, b and carotenoids, proline and boll yield. Photosynthetic
pigments were measured by spectrophotometer and its concentration was performed by Arnon (1967)
method.

Results and Discussion: Based on the results of this experiment, cultivars with low irrigation stress
treatments showed a significant difference in terms of traits related to photosynthetic pigments and
non-enzymatic antioxidants and their yield. The study of compound analysis of interaction effect of
cultivars in the stress of low irrigation during two crop years showed a significant difference in the
yield of VVash and malendialdehyde. Most of the studied traits were affected by the intensity of low
irrigation stress and growth stage. The amount of proline increased with the increase of stress so that
at the medium stress level of two stages of irrigation (bud formation and beginning of flowering) it
increased significantly compared to the condition of no stress. The amount of chlorophyll a was
affected by the intensity of stress, but there was no significant change in the amount of chlorophyll b.
In the first and second year, the highest yield of rice in non-stress conditions belonged to Sajidi variety
with 4596 and 4593 kg/ha, respectively, and the lowest yield in water stress conditions in the first
and second year belonged to Sepid variety, with 1649 and 1756 kg/ha™, respectively. The decrease in
the yield of cotton was due to the decrease in the number of bolls in the plant under the condition of
low irrigation stress.
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Conclusion: The results of this study indicated the traits of tolerance cultivars under irrigation deficit.
Also, cultivars showed different reactions to the studied traits. According to the results of the research
and the correlation coefficients between the traits, among the water stress tolerant cultivars studied,
Golestan and Sajidi cultivars are among the stress tolerant cultivars, Sahil and Sepid cultivars are the

sensitive cultivars to water stress, and the other cultivars are the semi-sensitive cultivars. Water stress
was introduced.
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