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Table 1- Source of variation, degree of freedom, squares mean of yield and yield component traits of cotton

K KeY]
e ©p sy sl 1379 39 Oy e 5 Slos 5 Slos oS
i e e SNy o G il
SOV o height No of Boll  Flower&boll  Seed cotton  Earliness% Biologicvidd  Harvest
boll/pla  Weight  shedding% yield acy index
nt
Replication,) S5 2 16.456 7.270 0.303 17.026 30834.142 13.028 308535.082 1.882
Irigati orl‘ L‘e‘)L’f' ok 2 772623°  243981"  0.465 2491.982" 11649238.996" 724.694" 14027311555"  710.379"
evels
Error @ lbs 4 103.005 2.767 0.320 13201 28332.537 12,694 170113.101 2.149
Cultivarys, 3 11583 28157 0579 622.241" 4865089.254" 1163707  21405631.823"  38.653"
sl . . .
e 6 24.753 1.806 0.030 67.998 66553.000 6.287 604428.975 25.440
Irrigationx Cutivar o5
Error bglas 18 43918 1.706 0121 58.144 23053.862 4620 218853.629 5.143
CV s 1 p 8.21% 898%  6.65% 15.02% 458% 3.04% 6.34% 6.21%

200 ) 90 (o)l zolaws )3 45 gxe g 4> gre pé iy 4 9T NS
. » » arenonesignificant and significant at 5,1 and 0.1 percent respectively
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Table 2- Comparison of mean of yield and yield component traits of cotton in irrigation levels and cotton cultivars.

Wi,l 039 Slawy 43 539y o yd ) oy oa
gl o O RRR L aep e el
o Lyt et E U S S T 3395 - Cuila
Treatment Plant No Ball Flower & Seed cotton , o
. : ield(kg/ha) Earliness Biologic Harvest
height ~ Boll/plan  weight Ball y! o ield(kg/ha) index
(cm) t (gr)  shedding % 0 y
339 73.4 10.4 51 65.6 2309.8 62.5 6153.0 375
l66% 796 139 5.2 498 3357.3 779 7819.9 42.9
11009 89.3 19.3 55 36.8 4279.1 71.9 8179.5 52.3
LSD(o0s) 115 1.9 0.6 41 190.8 40 4675 17
Armaghan x| 78.1 14.2 5.0 539 3726.2 75.9 8254.5 451
Varamin el g 85.5 171 55 38.6 4136.2 69.3 9113.3 45.4
Coker349Y¥4 'S 815 13.0 54 57.3 2597.5 67.6 6147.7 42.3
Nazili84A¥ L ;L 77.8 13.9 51 53.3 2801.6 70.3 6020.7 46.5
LSD0.05) 6.6 13 0.3 76 150.4 2.1 463.3 2.3

Jatsd)l.yi5‘_§w»>u~u3b‘|’w)bdwb)ﬂo& ;‘k‘gb,ﬁ&wbbwww‘y—v‘)g.&?
Table 3- Simple correlation coefficient among yield and yield components under stress and none stress

conditions.
0, “}?, 9 D)SJuo&
Yield and it,s components 1 2 3 4 5 6 ! 8
Plantheightases glis, -1 1.00
No boll/plantsse; ;3 ojse slass -2 0.69° 1.00
Boll weightsjss 555-3  0.52° 052" 1.00

s S ke d g2 083" 0400 100
Flower & Boll shedding%
Yidds,Slee-5 0627 0.88 036  -081" 1.00

Earliness¥o_uoy3gj oy>-6  0.19MS 037 -0.06™  -040° 054 1.00
Biologic yield5glam 3, Sbee-7 0447 0677 030" -067 0907 052" 1.00
Harvestindexcusby 25l-8  0.617° 085 025" 071" 078" 0427 0447 100

dop 1Y 5 ) 0 ylol Jloinl e (3 3 sine g > sine e iy 4 "5 S
-

, ,» arenonesignificant and significant at 5,1 and 0.1 percent respectively

St (yia3 byl )3 ady 3,Sdos s3] g 3,Sdes (o 83w (Swod ol pb — £ Joua

Table 4- Simple correlation coefficient among yield and yield components under drought stress conditions.

ol clj2ly3,Sloe 1 2 3 4 5 6 7 8

Yield and it,s components

Plantheightasgs glas,) -1 1.00
No boll/plantssgs ;> ojg¢ slaws -2 0.37"° 1.00
Boll weightsjse 59 -3 0.41 0.37"¢ 1.00
s St et 071 03" 100
Flower & Boll shedding%
Yidds,Slees5 027" 0837 014" 0737 1.00

Earliness¥o_wysgj Moy-6 022" 0617  -0.07™ -0597 0717 1.00
Biologicyield S}l 5,Skee-7 024" 07877 019" 0697 0957 0.58" 1.00
Harvestindexcushy ,esli-8 023" 0647  -004™ 052" 07277 0727 048 100

2oy oIV gV g ylol Jlais] o )3 5l ine g 5l sime pi iy 45 5 7S
s * ek e
)

, ,» arenonesignificant and significant at 5,1 and 0.1 percent respectively
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Table 5- Simple correlation coefficient among yield and yield components under none stress conditions.

Ui :’}?‘ 9 S)SLQG
Yield and it,s components 1 2 3 4 5 6 ! 8
Plantheightasgs glas,l - 1.00
No boll/plantasss y oje¢ slas -y 0.44™° 1.00
Boll weightsjse 55 -¥  0.45™° 0.64 1.00
s St gams g 004" 100
Flower & Boll shedding%
Yields,Sle-a 065 054" 034"  -051" 1.00
Earliness¥o_wy3gj ko5 -0.18"  -057"°  -029"¢ 039" 003 100
Biologicyieldoglan 3 ,Sles-y 057" 043" 028" 044" 097 020"  1.00
Harvestindexcusby jesls-A 001" 006"  -003" -002" -035" -056 -058  1.00

2oyd o1V g ) 0 (bl Sl mlaws p3 ) xe g I ime pf i 4
are none significant and significant at 5,1 and 0.1 percent respectively
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Fig 1- Percent of shedding of flower and boll in cotton cultivars at different irrigation levels
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Introduction: More plains of Iran are located in arid and semi-arid regions and so agricultural production
systems depend heavily on water. Recently, the reduction of water resources has become a serious threat for crop
production such as cotton planting. Therefore, application of low irrigation methods can be an appropriate
method to cope with mentioned condition. In addition, it is vital to identify the cotton cultivars reaction to water
deficiency. Sensibility of some cotton cultivars is lower than others. Sensitive cultivars seed cotton yield
decreases more than tolerant cotton cultivars. Moreover, some of growth stages in cotton plant are more sensitive
to water deficiency stress. For example, flowering stage is more sensitive than vegetative growth stage, and boll
number per plant is more effective parameter on yield than boll weight. Ulla and et a (2) showed that there are
genetic variations for drought stress toleration in cotton plant. Afshar and Mehrabadi (3) indicated that low
irrigation on the basis of 50% and 75% of cotton water requirement had no significant effect on vegetative
growth of cotton plant. However, it caused the increase of flower and boll shedding per plant. Application of
tolerant cultivars compared with sensitive cultivars can increase seed cotton yield under drought stress condition.
Consequently, the aim of this study is to survey yield and related morphological traits reactions in sensitive and
tolerant cotton cultivars to different water deficiency levels.

Materials and methods. Two tolerant cotton cultivars (Armagan and Varamin) and two sensitive cotton
cultivars (Coker349 and Nazili84) as a subplot at three irrigation levels (as a main plot) using split plot design
based on complete block design with three replications were carried out at Agricultura Research Station of
Kashmar in 2011. Three levels of water consumption based on Penman-Montith method and using cotton K¢
coefficients were [33% (lay), 66% (lgg0,) and 100% (11000, Of Water requirement)] that it were take placed using
drip irrigation method. Yield and yield components traits such as height, the number of boll per plant, boll
weight, flower and boll shedding percent, seed cotton yield, biological yield, earliness percent and harvest index
were determined at the end of experiment. Data analysis was carried out using Excel and MSTAT-C software.

Results and Discussion: The results showed that although water deficiency stress decreased vegetative
components, the amounts of decreasing were higher in tolerant cultivars than sensitive cultivars but, by contrast,
the reproductive components of tolerant cultivars indicated lower decreasing than sensitive cultivars under water
deficiency stress. For example, Varamin cotton cultivar had more number of bolls per plant than Coker349 as a
sensitive cultivar. The results also showed that more retention of boll number per plant was the main factor of
cultivars difference as for seed cotton yield. The highest number of boll and flower per plant retention belonged
to sensitive cultivars such as Coker349 and Nazili (71.2 and 69 percent, respectively) at 66 percent of water
consumption and the lowest number of boll and flower per plant retention were 92.3 percent belonging to
Varamin as a tolerant cotton cultivar at full water irrigation treatment. The results indicated that all yield
components except boll weight were significantly affected by low irrigation levels. In addition, the results
revealed that low shedding of flower and boll and accordingly more retention of boll number per plant and also
biomass preservation under drought stress were the main factor in yield of tolerant cultivars in comparison with
sengitive cultivars. Biological yield reduction was higher than seed cotton yield under water stress condition.
High and significant correlation was observed among yields with boll number per plant, biological yield and
harvest index under drought stress. Moreover, there was a significant correlation between yield with plant height
and biological yield only in full irrigated treatment. Furthermore, harvest index decreased significantly under
drought stress. Harvest index value for Coker349 was significantly lower than other cultivars. Coefficient
correlation between harvest index and yield and its components showed that harvest index was more dependent
with seed cotton yield to biological yield. Therefore, tolerant cultivars had higher seed cotton yield and also
biological yield in comparison with sensitive cultivars. While there was a significant correlation between yield
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with plant height and biological yield only in full irrigated treatment.
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