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1. Regulated deficit irrigation
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Fig. 1. A view of date plants in the middle of the experimental
period.
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Table 1. Physical and chemical properties of the soil used in this research.
o red JB el o s BB i ) J s pH S bl () gl d )
(V;J‘L; 5 pgdl_:‘) (f;J‘LﬁS s p-f&:‘) Organic carbon (o oot 3 smed) Saturation
() percentage
Available potassium Available phosphorous ) Electrical conductivity (%)
(mgkg!) (mg kg!) (dSmM)
130 50 1.62 7.2 5.12 32.0

3,40 Ke) dhtfwﬂj(Kp)wwyﬁbLb Al d}b

g‘“"‘}}l u-l‘ B aalaiul
Table 2. Values of pan coefficient (Kp) and crop coefficient
(K.) used in this research.

ole S 2 A e

(Month) (Kp) (Ko)

Pan coefficient Crop coefficient
(Mar-Apr) ;5,52 0.6 0.12
(Apr-May) <otgs)l 0.5 0.12
(May-Jun) 15 = 0.5 0.13
(Jun-Jul) .5 0.5 0.13
(Jul-Aug) sls ,e 0.5 0.14
(Aug-Sep) 5 4 0.5 0.13
(Sep-Oct) ,¢s 0.5 0.18
(Oct-Nov) b 0.5 0.15
(Nov-Dec) 31 0.65 0.15
(Dec-Jan) (¢» 0.6 0.18
(Jan-Feb) :og 0.6 0.15
(Feb-Mar) X 0.6 0.08
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Table 3. Chemical properties of irrigation water used in this

research.
S Gy PH s o (la0 518
(G N ) Cle G s oV S| ke
EC (dS m™) s Soluble cations (meq L)
SAR Na®  Ca?t Mg2*
1.9 7.6 4.5 11.7 5.6 7.9
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Table 4. Analysis of variance (ANOVA) of the effect of water stress and application of potassium sulfate on physiological traits of
date palm plants.

(Means of squares) Sila o S0l

et b 33l ax s el clle L ol s (Sl giee SS1ET) EGENSY
Sources of variation ]?reégergz r?lf 5}4 J:-'U s S 5}{ %j aiu s i)
Leaf Chlorophyll Ion Leafrelative ~ Root fresh Root dry
potassium index leakage  water content weight weight
concentration
S ; , ,
’ 2 0.0820s 33.868" 5.583ms 0.156™ 12560.00" 168.88"s
Block
T oes
oo 2 0.066™ 73.005" 30.130™ 135.771™ 25806.66" 2562.22
Water stress
g’-:_"‘“b.. * *k *k Hok * *
: 4 0.120 101.058 31.493 110.821 16581.11 592.22
Potassium
by x ol s
R sl o 8 0.048"s 49.508" 21.959*" 27.308" 7709.44 203.88"s
Water stress x Potassium
e
28 0.056 20.431 2.703 21.112 5790.95 149.84
Error
i 44 - - - - - -
Total
s .
G - 13.48 8.22 5.56 6.74 19.64 12.72
CV

il s e 5 O 5 ) Sl C)Ja,.ﬂ 25 s gme L Sl s jans p % ok

** * and ns stand for significant effect at the levels of 1 and 5%, and non-significant effect, respectively.

.LAJ>‘-6LAJL@.§gﬁijjlﬁﬁ.éjémJQu.pﬂMLEQLU}MAJSAJUSW\;I&Q\:AMU».O Jsd

Table 5. Mean comparisons of the main effect of potassium sulfate application on growth and physiological traits of date palm

plants.
s (1) S el (1) T g Sl yiome iyy o3l 035 aiyy Kas 055
Treatment Leaf potassium (%)  Relative water content (%) (Ul 5 . Jg) U s . Jg)
Root fresh weight (g/plant)  Root dry weight (g/plant)
S1 1.61° 64.8¢ 385.5% 95.58b¢
S2 1.67% 66.4% 346.6° 85.5¢
S3 1.80%® 72.9 351.1° 93.3%¢
S4 1.84%® 65.8° 401.1% 98.83
S5 1.882 70.82 452.22 107.72

I 70 Sz e 3 Sl O3l bl o Golssme sl S ie G gl gla ke (gt a3

In each column, means with the same letter are not significantly different (Duncan test, p<0.05).
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Table 6. Mean comparisons of the interaction effect of water

stress and potassium sulfate application on chlorophyll index
and ion leakage percentage of leaf in date palm plants.

sl s i el (1) s o
Treattment Chlorophyll index  Ion leakage (%)
I1S1 58.63qb° 28.00¢°de
11S2 52.51b° 27.43¢de
1183 53.58b 28.39¢de
1154 59.95% 28.87¢
11S5 62.61* 28.92¢d
1251 50.40¢° 33.25%
12582 51.81b 29.44¢d
12S3 54.882be 26.74%
1254 53.14% 28.46°%4
12S5 56.702b° 28.01¢de
13S1 42.614 34,752
13S2 54.90%¢ 35.922
13S3 56.982b° 30.59%
1354 56.46¢ 28.79%
13S5 58.78abe 25.42¢

03030 il (gsls e sl S mie G slls sla Sls O st a3

L1 70 Jlea! cla..ﬂ 23 OKls
In each column, means with the same letter are not significantly
different (Duncan test, p<0.05).
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Abstract

This research was conducted to investigate the effect of potassium sulfate application on some physiological
characteristics of tissue culture-derived date palm plants under water stress conditions. The study was
conducted as factorial experiment based on a randomized complete block design with three replications.
After complete establishment of plants, potassium sulfate at five levels (zero, foliar application of 2 and 4 g
L1, soil application of 50 and 100 g for each plant) and then water stress at three levels (100, 80 and 60% of
cumulative evaporation from Class A evaporation pan) were applied. The results showed that with the
application of potassium sulfate at high levels of water stress, the chlorophyll index increased and ion
leakage percentage decreased. In the third level of water stress without application of potassium, the
chlorophyll index was recorded at 42.61, but with the soil application of 100 g potassium sulfate, the
chlorophyll index significantly increased to 58.78. The ion leakage of 34.75% was also observed at the third
level of water stress without the application of potassium sulfate, while with the application of 100 g
potassium sulfate, it reduced significantly to 25.42%. The potassium concentration in leaves in the treatment
without potassium application was 1.61%, while in the treatment with soil application of 100 g of potassium
sulfate, the value of 1.88% was recorded with a significant increase. Overall, soil application of 100 g of
water-soluble potassium sulfate for each plant had the best results in terms of the physiological responses of
date palm plant in dealing with water stress conditions.

Keywords: Chlorophyll index, Foliar application, Ion leakage, Soil application.

Background and Objective: Date palm (Phoenix dactylifera) is one of the most important horticultural
products in arid and semi-arid areas of Iran. Considering the high water requirement of dates and the lack of
sufficient water resources in the country, any water stress during the first months after date planting can lead
to the drying of young palms (1). Potassium plays an essential role in alleviating water stress in plants (5).
The results of many researches in different plants showed that the application of potassium can reduce the
negative effects of water stress on plant growth by preventing cell membrane damage and increasing
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osmotic regulation (2, 3 and 4). The purpose of this research was to investigate the effect of potassium
sulfate application on some physiological characteristics of "Zahedi" cultivar of date palm plants under water
stress after planting.

Methods: This research was carried out as a factorial experiment based on a randomized complete block
design with 15 treatment combinations in 3 replications on 45 tissue culture-drived date plants of the
"Zahedi" cultivar in Ahvaz Date Palm and Tropical Fruits Research Center. The first factor was water stress
at three levels (irrigation supplied based on 100, 80 and 60% of cumulative evaporation from the class A
evaporation pan) and the second factor was potassium application at five levels (no application of potassium,
foliar application of 2 and 4 g L™, soil application of 50 and 100 g for each plants). At the end of experiment,
physiological characteristics including chlorophyll index, leaf relative water content, ion leakage percentage,
leaf potassium concentration and fresh and dry weights of roots were measured. Data were analyzed using
SAS version 9.1 statistical software and means were compared with Duncan's multiple range test at 5%
probability level.

Results: The application of potassium had a significant effect on leaf potassium and increased it compared to
the control. The highest leaf chlorophyll index among all treatments was observed in 1S5 treatments (soil
application of 100 g of potassium at the first level of water stress or control). The increase in water stress
caused an increase in ion leakage, and the application of potassium could significantly reduce the ion
leakage. The main effects of water stress and potassium application on root fresh weight were significant at
1% probability level. These effects on root dry weight were significant at 1 and 5% probability levels,
respectively.

Conclusions: The results of this research showed that water stress has negative effects on fresh and dry
weights of plant roots and physiological traits of date palm plants (e.g., relative water content of leaves,
chlorophyll index, percentage of ion leakage). The application of potassium sulfate fertilizer improved the
physiological characteristics of tissue culture-derived date palm plants at different levels of water stress.
With the application of potassium sulfate fertilizer at high levels of water stress, compared to the treatment
without potassium application, the amount of chlorophyll increased and the percentage of ion leakage
decreased. The application of potassium sulfate caused a significant increase in the relative water content of
the leaves. Overall, the soil application of 100 g of potassium sulfate fertilizer for each date palm plant is
suggested as an effective fertilizer rate in dealing with water stress at the time of planting and building new
date palm groves.
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