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ABSTRACT

Drought stress is the most important challenges facing agricultural production, especially in developing countries. Zeolite
application can ameliorate the harmful effects of drought stress in crops. In order to evaluate the effect of deficit irrigation
(supply of 100, 75, 50 and 25 percent of crop water requirement) and zeolite (0, 5 and 10 t/ha) levels on Proso millet, an
experiment was conducted as split block design in 2015 at Shahre Kord University. Result showed that deficit irrigation
reduced plant height, leaf area index (LAI), relative water content (RWC), grain yield and its components, biological yield,
harvest index, biological yield, water use efficiency and chlorophyll a and b. Also deficit irrigation increased super oxide
dismutase (SOD), catalase (CAT), peroxidase (POD) activity, proline and carotenoid. It is noteworthy that zeolites
application reduced the harmful effects of deficit irrigation. At all deficit irrigation regimes, application of 10 /ha zeolite
resulted the highest grain yield. The highest yield loss (77.2%) was obtained with 25% of crop water requirement compared
to control treatment (100% of water requirement and the zeolite application). Overall, results showed that under limited
water conditions, application of zeolite reduced the negative effects of drought stress, therefore application of 10 t/ha zeolite
is recommended in the cultivation of millet at limited water resources conditions.
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Table 1. Physiochemical properties of soil

EC_1 bH Organic carbon N P K Zn Mn Fe Cu
(@sm-) %) @k
0.512 7.71 1.12 0.152 34.2 316 0.57 8.31 350 0.89
Soil moisture (%) Bulk density Sand Silt Clay
FC PWP (g.cm™®) (%)
0.24 0.13 15 30.0 355 345
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Table 1. Mean comparison of millet traits in different irrigation regimes and zeolite application levels

Zeolite Irrigation Plant height LAl RWC

Chlorophylla Chlorophyll b Carotenoid Harvest 1000 Grain Grains number

(tha)  regime (cm) (mgg*FW) (mgg'FW) (mgg?FW) Index weight (g) (m?)
25% FC 43.8e 1.4h 0.55k 15.4e 4.6) 13.8a 0.13h 2.9b 135809
0 50% FC 55.3d 2.5f 0.67h 16.2e 6i 11b 0.3de 2.9bc 28879
75% FC 64.5¢c 3.1c 0.78e 21.1d 9.7f 8.2cd 0.33cde 2.8c 33368d
100% FC 80.8a 3.5a 0.89%b 25.1bc 13c 7.6de 0.48a 3a 52101b
25% FC 53 2.1g 061 15.4e 7.6) T4.1a 0.18g  2.9bC 154079
5 50% FC 59.7c 2.8d 0.72g 21.4d 8.5h 11b 0.28ef 2.8c 25807e
75% FC 69.6b 3.2b 0.82d 21.1d 10.5e 7.9cde 0.35bc 2.9b 34918cd
100% FC 81.7a 3.5a 0.9a 26.6b 14.4b 7.1e 0.5a 2.8¢ 55767a
25% FC 52.8de 2.6e 0.65i 15.5e 6i 13.8a 0.25f 2.9bc 21429f
10 50% FC 62.2¢c 3c 0.76f 22.5d 9.3g 8.8c 0.34cd 2.9hc 34473d
75% FC 72.2b 3.3b 0.88c 22.9c 12d 7.9cde 0.4b 2.7d 38119c
100% FC 80.8a 3.5a 0.9a 28.7a 15.8a 7.1e 0.46a 2.5e 53102ab

Ayl blae 31 e by g, 5l eolatul b s o 0 Jlaisl mha o (550 gixe IS S i B glls sla oSk i o 0
ol 3L ao s Ve v aals L009FC ¢ 0T 5L5 oy YO sl T5WFC ¢ 0T 5L5 o0 B+ oyl BOWFC ¢ T 5L duoyo YO sl 25%FC
In each column means with similar letters have no significant difference, (p=0.05).
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Figure 1. Effect of irrigation regime and zeolite levels on proline content and SOD, CAT and POD activity in millet. Means
with same letters don’t have significant difference (p=0.05).
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Figure 2. Effect of irrigation regimes and zeolite levels on biological and grain yield of millet (Means with similar letters have not significant difference (p=0.05),
Capital letters: biological yield, Lowercase letters: grain yield).
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Figure 3. Effect of irrigation regime and zeolite levels on biological and grain yield Water use efficiency of millet (Means with

same letters don’t have significant difference, using Slicing method, p=0.05, Capital letters: biological yield WUE,
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