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Table 1. Some of soil and compost fertilizer characteristics used in the experiment
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Table 2. Analysis of variance of compost application and water stress on some of physiological parameters of lentil
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., = Non-significant and significant at 5 and 1% probability levels, respectively
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Table 3. Analysis of variance of compost application and water stress on some of biochemical parameters of lentil
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Table 4. Mean comparison of physiological characteristics of lentil under different levels of compost and water stress
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25% 0.732 a 0.478 a 0.878 ab 556.7 a 15.45a 48.23 ab
35% 0.738 a 0.479a 0.884 a 5485a 1547 a 50.23 a

(s8ly; bl aopad ) Mo 1S s/ Moderate water stress (50% field capacity)

Control/salz 0.658 e 0.418 e 0.830d 478.7d 7.23¢ 30.17e
5% 0.664 de 0.421 de 0.832d 477.5d 6.92¢c 31.83 de
15% 0.670 de 0.425 cd 0.836 d 488.1 cd 7.45c¢ 33.23d
25% 0.677 cd 0.426 ¢ 0.837d 500.9 cd 11.85b 33.60d
35% 0.680 cd 0.429 ¢ 0.835d 504.4 cd 11.95b 33.83d

(=5 b b 9o oV 0) wais oS 2/ Severe water stress (25% field capacity)

Control/ssls 0.616 f 0.389 f 0.792 e 395.9f 4.68d 2243¢g
5% 0.617 f 0.390 f 0.790 e 3898 f 4.93d 25.63 f
15% 0.622 f 0.391f 0.783 e 412.9 ef 5.18d 27.13f
25% 0.625 f 0.390 f 0.782 e 390.1f 7.25¢ 27.27f
35% 0.654 e 0.393 f 0.790 e 432.7¢ 743¢c 2747 f

235505 (6 s sre IS (P<0.05) Sils (glaralsaiz (yge;] sllae il o S e Gy G shls S8l a5 Sla Silie (g o 0
The means with one same letter in each column are not significantly differences at P<0.05 according to Duncan's test.
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;1 (Bayoumi et al., 2008; Abrishamchi et al., 2012)
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Table 5. Comparison of biochemical characteristics of lentil under different levels of compost and water stress

YOI colled Sl Sodled
Cawgga | B o oo 95 Slgiome STy clled Jj Lo | 36 gans >
(39 22 9) (FosgeSndsessier)  PIREFSHE e Ky il ey ey S0 o3l asly)
; (s o (g poF (g p S ke e
Compost/ Treatments Prolin 03 ORI £ CAT Activity (5951 o5 Sl
(Wt %) (nmol gFW) Pr(z:em_ggr\]/t;ent POX Activity ) (enzyme per mg SOD Activity
gg ) (enzyme per mg protein) protein) (enzyme per mg
protein)
(=5 byl 0o j0V0) 1S L5 99 Non stress (75% field capacity)

Control/sals 5.88f 62.38¢g 1.508 d 0.438 ¢ 0.740 i
5% 5.96 ef 68.10 f 1.517d 0.438 ¢ 0.762 h
15% 6.01 ef 69.28 ef 1.526 d 0.444d 0.764 gh
25% 6.04e 70.71 de 1.519d 0.447 cd 0.769 gh
35% 6.08 e 72.08 cd 1.532d 0.451c 0.773¢g

(5 byl o jod ) eodle o105 2as/ Moderate water stress (50% field capacity)

Control/sals 6.27d 63.07 g 1.752 ¢ 0.464 b 0.868 f
5% 6.33cd 71.53d 1.750 ¢ 0.465b 0.873 ef
15% 6.39 bed 73.58 be 1771c 0.465b 0.873 ef
25% 6.40 bed 7441b 2.076 b 0.466 b 0.876 ef
35% 6.46 abc 74.95b 2.083b 0.48la 0.879¢e

(s8ly; b b suo oV 0) wpass oS i/ Severe water stress (25% field capacity)

Control/aals 6.53 ab 72.86 bed 2.148b 0.478 a 1.077d
5% 6.55a 72.77 bed 2.151b 0.479 a 1111c
15% 6.56 a 77.06 a 2156 b 0.482 a 1.205a
25% 6.58 a 78.05a 2224 a 0.483a 1.194 b
35% 6.60 a 78.65 a 2.227a 0.483 a 1.212a

235505 (68 sire B (P0.05) Sils (glaralsaiz (yge;] sillae il o S e Gy G shls JBlam a5 Sla Silie g o 0 *
The means with one same letter in each column are not significantly differences at P<0.05 according to Duncan's test.
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Introduction

Lentil (Lens culinaris M. cv. GACHSARAN) has a high percentage of protein content, in comparison
with animal protein so it is an important food source especially for people on low incomes and in developing
countries. Lentil is a crop grown all over the world and is compatible with different climatic conditions; from
temperate to thermal and humid to arid. Water stress is the most critical environmental factor that limits crop
production. Yield reductions reported from different parts of the world caused by drought stress average at
more than 50%. Responses of plants to moisture deficiency in soil are different and depend on the intensity
and period of stress. These responses are of two types: 1- Moisture deficiency in low intensity leads to
transpiration reduction, disruption of water translocation from roots to shoots, reduction of the
photosynthetic products which ultimately lowers crop and morphological traits. 2- Moisture deficiency in
high intensity that produces reactive oxygen species (ROS) in plants; it has a detrimental effect on D, protein
of PSII, electron transport and production of high-energy molecules such as ATP and NADPH. In recent
decades, bio-fertilizer appli Study on the effects of organic fertilizer such as compost demonstrated that
using this fertilizer can increase nitrogen in the soil by about 42%, phosphorus by about 29% and potassium
by 57% cation has become a common method for improving land affected by drought. In comparison with
other organic fertilizers, compost consists of high levels of nutrients such as nitrogen, phosphorus,
potassium, calcium and magnesium, as well as micronutrients such as iron, zinc, copper and manganese.
Compost is rich in humic compounds and researchers speculate that the hormone-like activities of humic
substances play a role in amelioration of water deficit stress. Agricultural land in Iran is facing water
shortage and lentil is an economically valuable crop that has a significant role in the human diet. The aim of
this study was to investigate reducing the negative effects of water stress with compost fertilizer application.

Materials & Methods

In order to evaluate the effects of compost fertilizer on physiological and biochemical indices of lentil
under water stress, a factorial experiment based on completely randomized design was conducted with three
replications in 2016 at the Khatam-Alanbia University of Technology. Treatments consisted of five levels
compost fertilizer and soil ratio (0:100, 5:95, 15:85, 25:75 and 35:65) and three levels of water stress non-
stress (75% of field capacity), moderate stress (50% of field capacity) and severe stress (25% of field
capacity). The internal leaf CO2 concentration (ppm), net-photosynthesis (umol m? s**) and water-use
efficiency (kg mm™ ha') were measured on the central sector of the youngest fully-expanded leaf and non-
detached young. Measurements were performed between 9:00 and 11:00 am using a portable infrared gas
analyzer (KR8700 system; Korea Tech Inc. Suwon., Korea). Evaluation of the F./Fn ratio was
determined for lentil plants using a portable chlorophyll fluorometer (Pocket PEA, Hansatech, Instruments
Ltd., King’s Lynn, Norfolk, England). Proline assay was determined according to the method cited in of
Bates et al. (1973). Leaf soluble protein was measured by the Lowry method. Peroxidase enzyme (EC
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1.11.1.7, POX) activity was measured by Holy protocol. To measure activity of catalase enzyme (EC
1.11.1.6, CAT), the Candlee & Scandalios (1984) method was used. The method cited in Beauchamp &
Fridovich (1971) was applied for measuring superoxide dismutase activity (EC 1.15.1.1, SOD).

Results & Discussion

All of the physiological traits were mainly affected by severe water stress. Results showed that under
non-stress, compost fertilizer application (25 and 35 Wt %) resulted in a significant increase in all studied
traits. Under moderate and severe stress, application of compost (35 Wt%) significantly increased RWC
(3.3%, 6.17%), Cell membrane stability (5.4%), leaf CO. consenteration (9.3%), net-photosynthesis
(58.77%, 65.3%), WUE (12.13%, 22.47%), proline (3%), total protein (18.8%, 7.9%), POX (3.7%, 18.9%),
CAT (3.7%) and SOD (1.3%, 12.5%). Compost containing high levels of nutrients, plant hormones, and with
good water storage capacity leads to improved uptake of nutrients that serves to reduce the detrimental
effects of drought stress. Humic and fulvic acids and other organic acids found in compost, as well as the
frequency of nutrients, especially nitrogen can stimulate physiological traits.

Conclusion

In summary, due to the structural properties and mineral nutrients in compost it has several advantages
compared to cultivation in the soil alone. This study demonstrated that the addition of compost to soil (25
and 35 W1t%) increased RWC, Cell membrane stability, leaf CO, consenteration, net-photosynthesis, WUE,
proline, total protein, POX, CAT and SOD. The use of compost in the soil increased N content of soil leads
to increased proline and protein biosynthesis in plants, and these compounds have the role of protecting
osmosis (compatible osmolyte) in water deficit conditions. Using the ratio of 35:65 (compost:soil) presented
the most effective levels of compost for reducing the negative impact of water deficit stress.
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