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Table 1- Soil characteristics of the experimental farm

Soil Clay Silt N
Texture (%) (%) (%)

(mglkg)  (mg/kg)  (mg/kg)  (mglkg)  (mgrkg)  (mg/kg) (%)  (dS/m)

Mn Zn Fe K P O.C. EC

Loam 26 36 0.035

6.72 0.56 8.65 116 7.6 0.19 1.9 7.6
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Table 2 - Analysis of variance of the effect of potassium and zinc on yield and yield components of chickpea in rain fed condition

mean squares
Source of variation - - - - X
df seed yield biological yield harvest index seeds per plant pods per plant
Replication 2 4258.608 6380.12 0.0028 73.16 8.07
Zn 2 17264.827" 26724.72" 0.018™ 26.82" 23.6™
K 3 26317.813™ 196087.23™ 0.025™ 226.61" 225.9"
K*Zn 6 1148.59™ 2060.99™ 0.0016™ 2.73™ 1.81™
Error 22 2451.802 6899.99 0.0038 1.081 721
C.V. (%) - 17.75 12.99 14.09 5.31 14.19

70 5 Jlax CLN 23 Sl sme b S A s g i s Jee 8 NS
ns: non-significant, ** and*: Significant at 1 and 5% of probability levels, respectively.

3 Bl s 5o 05 5 Shas il 50 Shas 5 (505 5 el D s ] Sl dalie — ¥ Ju
Table 3 - Comparison of the effect of potassium and zinc on yield and yield components of chickpea in rain fed condition

pods per plant

Treatment seed yield (gm™® biological yield (gm™) harvest index (%) seeds per plant

K (kgha™)

0 217.98 b 45163 ¢ 0.39b 13.96d 13.056 ¢
30 24958 b 60533 b 0.41b 17.78¢ 165¢
60 332422 702.36 ab 0.46 ab 20.73b 20.71b
90 31547 a 797.45a 051a 25.93a 25389 a
Zn(%)

0 236.49 b 587.67 b 0.4b 18.19¢ 17.467b
03 290.41 ab 649.62 ab 0.45 ab 19.43b 19.008 ab
0.6 309.66 a 680.31a 047a 21.16a 20.267a

A 6l ae Dt 0 Jlez| cla.w)b Ol glasals i 05031 L 6)\.‘1/.23)'\ O a3 S e Gy b sl Sle
Means with similar letters in each column are not significantly different at 5% of probability level (Duncan Multiple range test)
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Table 4 - Analysis of variance Effect of potassium on the physiological characteristics of chickpea in rain fed condition

Mean squares

\S/‘;‘r’iﬁo": df chlorophyll a chlorophyll b total chlorophyll ~ RWC osmotic potential
Replication 2 0.0096 0.0033 0.0252 5.14 4.908 0.21
Zn 2 0.0054™ 0.0013™ 0.006™ 39.89" 23.285 1.72"
K 3 0.023" 0.0042™ 0.083" 187.61" 209.513" 341"
K*Zn 6 0.00034"™ 0.000082" 0.0003™ 13.11™ 0.215™ 0.11™
Error 22 0.0012 0.00017 0.0009 5.29 0.179
C.V. - 10.19 8.47 6.41 3.905 8.82

70 5 Jlax Clz.d 3,13 e L 5w

ns: non-significant, ** and*: Significant at 1 and 5% of probability levels, respectively.
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Table 5 - Comparison of effect of potassium on some physiological characteristics of chickpea in rain fed condition

chlorophyll a chlorophyll b chlorophyll total Osmotic Potential
Treatment g g y RWC (% MSI (%

(mog?) (mog”) (mog?) e e (MPa)
K (kgha™)

0 0.292¢ 0.123 ¢ 0.38d 53.93¢ 67.494d 2.39b
30 0.323 be 0.132 be 043c 57.17b 71.152 ¢ 2.71b
60 0.357b 0.144 b 0.51b 59.97 b 74.879b 3.38a
90 0411a 0.173a 0.6a 64.704 a 78.708 a 3.75a
Zn (per thousand)

0 0.325b 0.132b 0.458 b 57.51b 71.672¢ 2.64b
03 0.345ab 0.144 ab 0.486 a 58.34b 73.045b 3.14a
0.6 0.367 a 0.153 a 0.504 a 60.99 a 74.458 a 3.39a

AL ls e D 0 Jlaz alas SOl gl sa3T by (gobel a5l asme a s S mie Gy > b sla Sl

Means with similar letters in each column are not significantly different at 5% of probability level (Duncan Multiple range test)
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ABSTRACT  To evaluate the effects of potassium on yield, yield components and some physiological
traits of chickpea in rain-fed conditions, an experiment was conducted as a factorial based on randomized
complete block design with three replications in Research Farm of Islamic Azad University Ardabil
Branch in 2011. Factors included four potassium levels as 0, 30, 60 and 90 kgha™ and Zinc on three levels
of 0, 0.3 and 0.6%. The traits such as yield, biological yield, harvest index, number of seeds per plant,

number of pods per plant, a, b and total chlorophyll, leaf relative
water content, stability of cell membrane and osmotic potential were
measured. The highest biological yield, harvest index, number of
seeds per plant, chlorophyll a, b and total chlorophyll and leaf relative
water content, cell membrane stability and lowest osmotic potential
belonged to the treatment of 90 kg ha'l potassium and 0.6% of zinc
treatment. Based on the results, it seems that application of the
potassium and zinc improves stress tolerance indices and reduce
stress injuries and grain yield, consequently.
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