Crop Production

2 ‘/IASCPBS/ &
Print ISSN: 2008- 739x == N
Online ISSN: 2008- 7403

Iranian Society of Agronomy
and Plant Breeding Sciences

Study of yeild and physiological responses of corn new hybrids under

irrigation volumes of drip irrigation

Alireza Saberi'’, Alireza Kiyani?, Madine Okati®

! Assistant Professor, Agronomy and Garden Research Department, Golestan Agricultural and Natural Resources Research and
Education Center, AREEO, Gorgan, Iran, Email: alireza_sa70@yahoo.com

2 professor, Engineering and technical research Department, Golestan Agricultural and Natural Resources Research and Education
Center, AREEO, Gorgan, Iran, Email: akiani@yahoo.com

® Expert of Agronomy and Garden Research Department, Golestan Agricultural and Natural Resources Research and Education
Center, AREEO, Gorgan, Iran, Email: madineokati @yahoo.com

Avrticle Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 2021/06/27
Revised: 2021/08/01
Accepted: 2021/09/01

Keywords:

Proline

Water use efficiency
Varieties

Forage corn

Background and objectives: In order to ensure food security, food
production should be doubled and unfavorable environments should be
exploited in different ways. This can be made possible by expanding the
cultivated area, increasing the production per hectare and improving the
quality of the product. In addition, the increase in production per hectare
during the second half of the last century has been related to the increase in
yield per unit area. Plant production is strongly influenced by environmental
stress. In the conditions of water shortage, the use of irrigation methods
under pressure and the appropriate amount are considered to be effective
options in increasing water productivity. Therefore, a study was conducted
with the aim of determining the yield and efficiency of water consumption
of fodder corn cultivars at different levels of irrigation, investigating the lack
of irrigation on the physiological traits of fodder corn, identifying the effect
of the interaction of lack of irrigation and variety on yield, water use
efficiency and physiological characteristics of corn.

Materials and methods: An experiment was conducted during 2018 and
2019 in Gorgan agricultural research station to investigate the effect of
deficit irrigation methods under drip irrigation condition on forage yield and
physiological parameters of corn cultivars. The experiment was laid out in a
randomized complete block design in form of split plot factorial experiment
and replicated four times. Treatments were including three irrigation
volumes [Irrigation at %100 (11), %75 (12) and %50 field capacity (13)], as
A factor, and varieties (SC704, SC705 and SC706) as B factor. In order to
the development and management for Corn in summer season, the current
study was conducted to find the effects of different varieties and irrigation
on vyield and physiological parameters of corn. Chlorophyll content was
estimated using the method of Witham et al. (1986). Free proline
concentration was determined by means of a rapid colorimetric method
using an acid ninhydrin procedure developed by Bates et al. (1973). Data
were analyzed using SAS. Treatment means were compared using LSD at
the 95%probability level.

Results: Investigation of forage yield at irrigation treatment showed, the
highest forage yield of 11 treatment was 50.06 ton ha-1, and reduced by
%24.83 and %15.61 respectively when the irrigation interval was reduced
by 75% to %50 field capacity. Comparison of fresh forage yield at varieties
showed, fresh forage yield of single cross 705 with 45.65 ton ha-1
was%14.04 and %10.29 higher than single cross 704 and single cross 706
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respectively. Interaction effect of irrigation value and variety showed, the
most fresh forage production was belong treatment of single cross 705 and
irrigation at %100 field capacity. Investigation of WUE of forage yield
showed, irrigation at %75 field capacity with WUE of 7.94 kg m-3 fresh
forage had the most WUE. The variety of single cross 705 with WUE of
7.38 kg m-3 fresh forage had greater WUE compared to other varieties. In
the water scarcity condition, using deficit irrigation and appropriate cultivar
are the most strategies to improve water productivity. The results derived
from the irrigation study showed that despite the possibility of greater
surface evaporation with light frequent irrigations, differentials of sorghum
varieties and other indicators of plant water stress were found to be
improved with low frequent irrigation. Irrespective of variety, intermediate
irrigation regime had higher yield than the most frequently irrigated regime.
Though, when comparing the three varieties, variety SC705 significantly
produced higher dry forage in the main crop.

Conclision: The present findings recommended to cultivate SC705 variety
in the Gorgan corn farms and suggest that corn farms should be irrigated at
%75 field capacity.
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Table 1- Chemical properties of field soil before experiment performance (depth of 0-25 cm).
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Year EC PH  Availables TNV TotalN  2°F A oc
(dS.m'l) (mg kg"l) (%) (%) Avallablg P Avallablg K (%)
(mg kg™) (mg kg™)
1397 1.3 7.5 4.7 21 0.09 8.8 232 0.9
1398 1.8 8 4.9 2.2 0.14 3.1 261 1.1
bl gl 5l B s e St (Ssb sla Sy 5l pan =Y ol
Table 2- Some physical properties of field soil before experiment performance.
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vear  Scil depth Soil Texture Bulck density Wilting point % Field capacity %
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1397 0-30 FHo 50 05 1.38 14.1 255
(Silty Clay loam) 1.42 13.2 25.1
S ) 1.32 13.9 25.2
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(Silty Clay loam)
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Table 3- Some agronomic characteristics of studied corn varieties.
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Table 4- Weather information of Hashem Abad-Gorgan staion during 2 years experiment (2018 & 2019).
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