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Table 1- Some physical and chemical characteristics of soil

characteristics (w1g) S50 amount ,lude characteristics ~ (salg) S329  amount ,lade
(emol. kg™) issls Jols bl 3 () o5 =
Cation exchange capacity (cmol ; kg™) Sand (%)
(%) IS o395 () edus
Total nitrogen (%) 0.13 Silt (%) 50
(mg kg oozl b5 s .
. () o
Available phosphorus 12 Clay (%) 38
(mg kg™) Y
(mg kg") mek 560 Sk el N
Potassium (mg kg™) Soil texture Silty clay
(Mg kg™ oo b sSostas 15 ol 55 (dS m™) (50 colan ol 0.74
DTPA extractable Fe ’ Electrical conductivity (dS m™) '
(M Kg™) |5 b o las 15 5:5o 156 (%) T osle 13
DTPA extractable Mn ' Organic matter (%) '
(Mg kg™) |0 b S0 as 15 o 0.81 Sl 78
DTPA extractable Cu ‘ pH ’
(mg kg_l) leSwd b s pSojlas JB <) 0.36 () Jolae manlS” iz S 45
DTPA extractable Zn CCE (%)
03l 3,90 CowgueS 0,9 (2lownd SS9 (A 52 - oo
Table 2- Some chemical characteristics of applied Ver micompost
) dS ol a3 355 ¥:0) (oS Culad Culsll
(Mg kg™) Js ool 2655 mt 17
Total Fe Electrical conductivity (1: 5
vermicompost to water, dSm™)
(mg kg™) Js 55, 270 (] 2355 2] oy 761
Total Zn pH (1: 5 vermicompost to water)
(mg kg™) Js 55 270 () 08 oo 17
Total Mn Total nitrogen (%) '
(mg kg™") JS e 555 (mg kg'") oolizl b5 o 8750
Total Cu ' Available phosphorus (mg kg™)
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Table 3- Variance analysis of the Effect of application vermicompost and water stresson dry matter and
concentration of nutrients of corn shoots

@dljl aa p Olazyo (eile
g8 &le DF Mean Square
Sour ce of variation S 39 Ojor Poand
dry matter  Nitrogen Phosphorus
Vermicompost (V) cuwgwS 059 3 12.54%* 0.124** 0.60**
(W) ol i 2 474.07% 0.22%* 0.79%*
Water Stress
VxW 6 0.71 ns 0.01** 0.29 ns
() Sl yesis gy 7.04 1.25 4.65
Coefficient variation o &9y oo
Manganese Zinc Copper
Vermicompost (V) cuwgwS o0)5 3 1294.33** 53.30%** 246.90** 8.01%*
j -
(W) o s 2 1128.60%** 359.77** 216.53** 45.92%*
Water Stress
VxW 6 21.40 ns 7.61 ns 2.89 ns 1.64%*
() &leis ey 434 8.86 421

Coefficient variation

il oo () me pae DS g ao)d ) 9 O Jlois! paw 3 ) me iy Ay me g %
*and ** are significantly different at probability level of 5% and 1% respectively and ns non-significant
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Table 4- Effect of application ver micompost and soil moisture levels on corn dry matter (g in pot)

(05545 13 0,5) ComguoS 009
S Sugb, b Vermicompost (g kg?)
as 530 Cud b oy oo
soil moisturelevels (% Fc) 0 20 30 M ean
(OIS 3 p55) Sid s
Dry weight (g in pot)
100 19.00* ¢ 20.80 b 22.23 ab 2273 a 21.16 A
80 13.40d 13.73d 15.00d 14.93d 1426 B
60 743 f 7.90 ef 9.50e 9.63 ¢ 8.61C
Mean ;Sibe 13.27B 14.14 B 15.54 A 15.76 A

(ol 013 030> L 5 y5 Cgyn b ol @l 1) 3515 (gl xo gl o yd B graws jd (5551 (9051 b (glol Jas ) aliio gy (alls dlsel giw b iy pa po
* In each row or column numbers followed by the same letters are not statistically significant at probability level of 5%
by Duncan's test. (The main effects are shown in capital letters)
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Table 5- Effect of application ver micompost and soil moistur e levels on nitrogen and phosphor us concentration of

cor n shoots
SB ugb, zobw ] N
(asy30 Cudyb a0 3) (25948 13 055) CowgneS 049

Vermicompost (g kg™
Soil moisture levels (% FC) post (gkg™)

0 10 20 30 "
(o) o300 o
. Mean
Nitrogen (%)
100 2.177* g 2.239f 2.541d 2.536d 2373 C
80 2.399 ef 2427 e 2.627 be 2.611 be 2.516 B
60 2.591 cd 2.651b 2712 a 2733 a 2.672 A
Mean ,,55ko 2.389C 2.439B 2.623 A 2.630 A
(K23 09 )5 )3 S shee) yiud
Phosphorus (mg g dry weight)
100 2.144d 2.150d 2.360 cd 2438 ¢ 2273 C
80 2.294 cd 2.299 cd 2.798 b 2.849b 2.560 B
60 2.494 cd 2.517¢ 3.061 a 3.073 a 2.786 A
Mean ke 2311B 2.322B 2.740 A 2,787 A
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* In each row or column numbers followed by the same letters are not statistically significant at probability level of 5%
by Duncan's test. (The main effects are shown in capital letters)
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Table 6- Effect of application vermicompost and soil moisture levels on concentration of zinc, copper, iron and manganese

(1g g’* DW) of corn shoots

9b ) gob
(asy30 Cudyb w0 p3)
Soil moisture levels (% FC)

(05945 12 0,5) CowgpeS 50,9
Vermicompost (g kg?)

0 10 20 30 oSl
Mean
Zinc “9)
100 27.80% f 33.55d 34.15d 38.06 ¢ 33.93C
80 30.70 37.50 ¢ 37.95¢ 44.46 b 37.65B
60 34.08 d 41.83 b 4333 b 4830 a 41.88 A
Mean  pube 30.86 C 37.62B 38478 43.61 A
Copper s
100 123e 1.66 ¢ 2.43d 2.93 cd 2.06C
80 2.75d 3.40 be 3.30 be 3.93b 3.38B
60 3.35bc 6.58 a 6.76 a 7.03 a 591A
Mean ;e 244C 3.88B 416B 463A
Iron ol
100 2752 ¢ 46.58 f 46.18 de 57.23 de 4436 C
80 40.95 ef 56.05 de 56.50 ¢ 65.13 b 54.66 B
60 47.63d 62.40 b 63.45b 81.50 a 63.75 A
Mean (nsibe 37.70C 55.01 B 55.36 B 67.97 A
Manganese ;%
100 39.55 cd 37.80d 31.71e 31.22e 36.58 C
80 42.95b 43.01 b 41.55 bed 40.55 bed 41.76 B
60 50.45 a 49.85a 46.71 a 42.10 be 4752 A
M 55
ean (ke 4411 A 4375A  40.99B 38.96C

(ol 05 03l L By Bgyn b ol gl ) L5l (gl e gl o y> B w53 (S3ld (905T b (g lal Lo 5l aliia By > (lls dlacl ygiw b sy o o
* In each row or column numbers followed by the same letters are not statistically significant at probability level of 5%
by Duncan's test. (The main effects are shown in capital letters)
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Introduction: Vermicompost is one of the important bio-fertilizer which is the product of the process of
composting different organic wastes such as manures and crop residues using different earthworms.
Vermicomposts, especially those are derived from animal wastes,contain the large amounts of nutrients
compaired with the composts prepared from crop residues. Vermicomposts contain plant available form of
nutrients such as nitrate nitrogen, exchangeable phosphorus and potassium, calcium and magnesium. Nowadays,
the use of vermicompost in sustainable agriculture to improve the growth and quality of fruits and crops is very
common. Drought occurs when the amount of moisture in soil and water resources and rainfall is less than what
plants need for normal growth and function. Two thirds of farm lands in Iran have been located in arid and semi-
arid regions with annual rainfall less than150 mm that has been distributed irregularly and unpredictable during
growth season imposing water stress in most crops. It indicates the importance of water management and
proposing different strategies for mitigating detrimental effect of water stress in croplands. Due to the fact that
crops nutrient management under drought and water stress using organic fertilizers is an effective method in
reaching to high yields in sustainable agriculture, the objective of the present study was to investigate the
influence of vermicompost application on reducing the adverse effects of water stress on the growth and
chemical composition of corn in a calcareous soil.

Materials and Methods: In order to study the influence of water stress and application of vermicompost on
corn dry matter yield and nutrients concentration of corn shoot, a greenhouse factorial experiment (4x3) in
completely randomized design with three replications was conducted in college of agriculture, Shiraz university,
Shiraz, Iran. The factors consisted of four vermicompost levels (0, 10, 20 and30g kg'lsoil equal to 0, 20, 40 and
60 Mg ha™) and three moisture levels(100, 80and 60%of field capacity(FC)). The soil samples were collected (0-
30 cm depth) from a calcareous soil (Fine, mixed, mesic, Typic, Calcixrepts), located at Bajgah, Shiraz, Iran.
Soil samples were mixed thoroughly with different levels of vermicompost and transfred to plastic pots. Six corn
seeds were planted in each pot and were thinned to three uniform plants, one week after germination. Eight
weeks after germination, corn shoots were harvested, dried and recorded. Plant samples were grind using a
portable grinder and transferred to the laboratory for chemical analysis. The collected data were statistically
analysed using SAS software (9.1.3) package.

Results and Discussion: The results indicated that with increasing the levels of vermicompost, dry matter
yield and concentrations of total nitrogen (TN), phosphorus (P), iron (Fe), copper(Cu) and zinc (Zn) in corn
shoots were significantly increased. But, due to the antagonistic relationship between manganese (Mn) and Zn or
Fe,concentrations of Mn were significantly decreased. However, the concentration of Mn was in the sufficiency
range. The highest dry matter yield and concentrations of nitrogen and phosphorus in corn shoot was observed at
30 g kg™ vermicompost treatment, with 19, 10 and 20 % increase (compared to the control), respectively. The
application of 30 g kg vermicompost increased the concentrations of Zn, Cu and Fe by 41%, 90% and 75%,
respectively and concentration of Mn decreased by 11.88%, compared to the control. Increasing the levels of
water stress increased significantly the concentration of nutrients in corn shoot due to the reduction of corn
biomass. The highest increase in nutrient concentrations was observed at 60% FC moisture level. Nitrogen and
phosphorus concentrations in corn shoots by 12.5and 22.5% and Zn, Cu, Fe and Mn by 25, 83, 43and29% were
higher compared to those of control (100% FC), respectively. The interaction effects of water stress and
vermicompost on the concentrations of shoot N and Cu were significant and both were incresead by
simultanoeus application of vermicompost and levels of water stress. The applicaion of 30 g kg™ vermicompost
(about 60 ton ha™) under 60% FC moisture level increased significantly dry matter yield and the concentrations
of nitrogen, phosphorus, zinc, copper and iron in corn shoot by 29%,5.5%, 23, 110, 41 and 71 percent compared
to the control, respectively. However, because of the antagonistic relationships,the iron or manganese
concentrations were reduced, but were yet in the sufficiency range. The use of 30 g kg vermicompost under
80% FC moisture level Also increased significantly the concentrations of nitrogen, phosphorus, zinc, iron and
copper by 9, 23, 24, 59 and 43 percent compared to the control, respectively.
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Conclusion: The applicaion of 30 g kg”' vermicompost increased significantly dry matter yield and the
concentration of nitrogen, phosphorus, zinc, copper and iron in corn shoot under water stress treatments. In
conclusion, the application of vermicompost mitigated the detrimental effects of water stress on corn dry matter
yield and concentration of nutrients due to the positive effects of compost on physical, chemical and biological
properties of the calcareous soil.
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