
99 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY, 10(11) July 2015, Pages: 99-102 

Hossein Peyman et al, 2015 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY 

 
© 2015 AENSI Publisher All rights reserved 

ISSN:1816-9112 

Open Access Journal 

Copyright © 2015 by authors and American-Eurasian Network for Scientific 

Information. 

 

This work is licensed under the Creative Commons Attribution International License 

(CC BY). http://creativecommons.org/licenses/by/4.0/ 

  

 

Study the Water Deficit Stress on Yield 
and Yield Component of Spring Genotypes 
of Rape Seed  
1Hossein Peyman, 2Morteza Sam-Daliri and 1Habib Dostdar 

 

ABSTRACT 
In order to investigate the effect of water deficit stress in generative growth stage on agronomy 
and physiological traits of rape seed genotypes, an experiment was performed as split plot design 

on the base of completely randomized block design in four replications at 2014 in research farm 

of genetic engineering and  biotechnology farm of the science town(Karaj). In this experiment, 
irrigation as the main factor in two levels of common irrigation on the base of 80 milliliter 

evaporation from the pan class of A(control) and water deficit stress (turn off the irrigation from 

stemming to physiological maturity)and spring genotypes of rape seed were as subsidiary factor 
in 10 levels including ogla,19-H, Hyola 401(Canada), Hyola 401(Safiabad),Hyola 401(Brazjan), 

Hyola308 and quantum. Achieved results indicated that turn off the irrigation from stemming on 

ward had unfavorable effect on growth activity, yield and yield component. Among the yield 
component,1000- seed weight(8 percent) and specially seed number per pod(11.3 percent) had 

most effect in decreasing seed yield(16 percent)of spring seed rape in water deficit condition. 

Genotypes had more proline content in water deficit condition whereas their amount of leaf 
relative water content and chlorophyll a and b and total chlorophyll content was less. 
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INTRODUCTION 

 

 One third of the world lands are classified as Arid and Semiarid Region and the remains are faced with 

water seasonal or local fluctuations (Beweley and  Krochko.,1982). Aridity is the most common environmental 

stress and approximately include 25% of the world lands (Christianse.,1982). Among the most important 

criteria for genotypes assessment to environmental conditions is study of respective effect of genotype and 

resistant study of grain operation through non-considerable changes in different environmental conditions. 

 Amount and velocity transfer of assimilates including plant photosynthesis is depends on plant  reverse 

action and absorption of environmental stimulus, enzyme-hormone and  avandi system  operation and 

respective effects of these factors appeared in form of grain filling and velocity and  have key role in grain 

resistance operation (DuDaka and Gayianas.,1991). It is apparent that water  stress has no considerable effect 

on grain quality but in flowering time cause for decrease in grain oil contents (Wilcox and 

frankenberyer.,1987).  

 The fact that water stress effects on growth and yield are genotype-dependent is well known (Bannayan et 

al., 2008). Identification of the critical irrigation timing and scheduling of irrigation, based on a time and 

accuracy to the crop, is the key for conserving water and improving irrigation performance and sustainability of 

irrigated agriculture (Igbadun et al., 2006, Ngouajio et al., 2007). In arid and semi-arid environments, both 

efficient use of available water and a higher yield and quality of safflower are in demand (Lovelli et al., 2007, 

Dordas & Sioulas., 2008, Koutroubas et al., 2008).  

 Major part of Canola production in the world are under dry farming conditions and as a result, plant  

reaction to stress is an important topic (Mayers et al., 1997). Canola may treated by dry farming in  those 

regions which have autumn and spring raining. The plant has no need extra water , but in germination stage, 

Rosset period, stem elongation, flowering, seed formation and its growth; there is  sense of water requirements 
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(Singh et al.,1977). Canola is sensitive to drought  in time of germination and pod grow. The case being most 

important when sufficient water is available for commencement  of germination and new planted seedling 

faced with  in -sufficiency water. Of course, in Canola cultivation  water irrigation may not be used (Mayers., 

1997). B.napus has considerable resistance against aridity which is due to different features including: 

Root/shoot position; more distribution of plant in comparison with grains and pods after pollination between 

and inside Canola, specially B.napus as a considerable variance with regard to resistance against aridity such 

as: Proline accumulation; chlorophyll resistance,  and more germination in water stress conditions (Mendham, 

and Scott., 1975).     Irrigation performance after 50 mm evaporation of Class A in Canola is produce the most 

grain operation and with increase irrigation period to 100 and 150 mm evaporation of class A, grain operation 

show meaningful decrease (Shirani-e-Rad., 2002). After Irrigation with 50 mm evaporation in control Class A 

in Canola, the most production of grain operation is attain and with increase of irrigation to 80 mm evaporation 

of Class A, grain operation is not receive meaningful decrease but in irrigation of 110 mm of class A; shown 

meaningful decrease of grain operation regarding control sample (Shirani-e-Rad.,2005). Whereas most part of 

consumable oil of the company are import from foreign countries, also due to limitations of water resources, 

the necessity of planting oil seeds have an important features. The aims of this research were to study the 

effects of late season drought stress on seed and oil yields and their components, and to evaluate their 

relationships among Autumn Rapeseed Cultivars.  

 

MATERIAL AND METHODS 

 

 The place of experiment was selected in the farm of genetic engineering and biotechnology institute of 

science town (Karaj). Longitude of experiment place was 51 degree and 2 northern minutes and its latitude was 

35 degree and 34 eastern minutes and the height from the sea surface was 1050 meter. According to the late 30 

years data mean of Karaj climatology office, annual mean raining of region was 208 millimeter and raining is 

happened at the late autumn and early spring generally. Total amount of raining during agronomy year was 

about 302.4  

 Millimeter. Before preparing land and using chemical fertilizers, samples were taken from different points 

of the soil and in two depths of 0-30 and 30-60 centimeters to determine physicochemical properties of the soil 

and then transferred to the laboratory. Experimental treatments were included irrigation and varieties. Irrigation 

was composed of two levels including common irrigation(irrigating on the base of 80 percent evaporation from 

the pan class A) and water deficit stress as turning off the irrigation in generative stage of the growth(stemming 

forward(onward)). Varieties were included Ogla,H-19, Hyola 401(canada), Hyola 401(Brazjan), Sin-3, Hyola 

420, option 500, Hyola 308  and quantum. 

  This experiment was performed in agronomy year of 2013-2014 as split plot and on the base of complete 

block design with four replications. Irrigation levels were placed in the main plots and varieties were placed in 

subsidiary plots. Each plot dimensions were 1.2m ×5m. Each experimental plot was included 4 lines with 5 

meters length with the row space of 30 centimeters and plant space of 4 centimeters on each row. It was devised 

about 5 meters distance between rows. All varieties were planted at date of 8.Oct. 2013. For the common 

irrigation treatment, in each irrigation , common irrigation was performed on the base of 80 milliliter 

evaporation from the pan class A. 

 Generally water use rate for the common irrigation was about 6220 meter cubic per hectare whereas it was 

4620 cubic meter per hectare for water deficit treatment. It can be said that common irrigation treatment 

received about 1600 CUBIC meter of water per hectare more than water deficit stress (about25.7 percent more). 

At the end of the growth season, the traits such as pod number per bush, seed number per pod, were measured 

and the traits of grain yield, and 100-seed weight were measured after harvest. Leaf chlorophyll content were 

calculated on the base of milligram per gram of the leaf fresh weight. 

 

RESULTS AND DISCUSSION 

 

 Also the results of this research indicated that there is significant difference between irrigation levels and 

varieties at the probability level of 5 percent whereas the reciprocal effect of irrigation and variety was not 

significant about a and b and total chlorophyll content (table 1). 

 Exerted water deficit caused to decreasing chlorophyll a content from 0.29437 milligram per gram fresh 

weight in common irrigation condition to 0.25847 milligram per gram fresh weight and also decreasing 

chlorophyll b and total from 0.14085 and 0.43579 milligram per gram fresh weight in common irrigation to the 

amount of 0.09858 and 0.35699 milligram per gram fresh weight respectively. Mean comparison results of 

reciprocal effect of irrigation and variety indicated that the maximum chlorophyll a content with the mean of 

0.3622 milligram per gram fresh weight was related to the variety of Hyola 420 in common irrigation and its 

minimum amount with the mean of 0.21185 milligram per gram fresh weight was assigned to the variety Hyola 

401 (Brazjan) in water deficit stress condition (table 2). Varity Hyola 420 had also the most chlorophyll content 
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in water deficit stress condition with the mean of 0.4449 milligram per gram of fresh weight(table 2).seed 

number per pod was one of important component of rape seed yield. Analyzing of variation results of the seed 

number per pod indicated that there was significant difference between irrigation levels and varieties their 

reciprocal effect9table 1). Water deficit caused to decrease seed number per pod from 23.90 to 21.20 numbers. 

In comparison of genotypes, the most number of seed per pod was assigned to the genotype Hyola 420 Hyola 

401(Brazjan) nd Sin with the means of 25.25, 25.06 and 24.69 numbers respectively. Mean comparison results 

of reciprocal effect of irrigation and variety on the said trait indicated that the maximum number of seed per pod 

was related to the varieties Hyola 401(Brazjan) and Hyola 420 in common irrigation condition (control), with 

the means of 26.25 and 25.38 numbers respectively and its minimum amount with the mean of 14 numbers was 

related to the Ogla variety in water deficit condition. 

 Analyzing of variation of 1000-seed weight indicated that there was significant difference between 

irrigation levels and varieties at the probability levels of 5 and 1 percent respectively whereas the reciprocal 

effect of irrigation and variety was non-significant. Water deficit stress caused to decrease 1000-seed weight 

from 4.37 gram in common irrigation condition (control) as the amount of 4.01 gram. In comparison of 

genotypes, the maximum and minimum amount of 1000 –seed weight with the means of 4.48 and 3.48 was 

assigned to the varieties option 500 and Hyola 308 respectively. Mean comparison of reciprocal effect of 

irrigation and variety indicated also the variety Hyola 401(Brazjan) with the mean of 4.75 at common irrigation 

condition and variety Hyola 308 with the mean of 3.25 in water deficit stress condition had the most and least 

weight of 1000-seed respectively. In the current study, the reason of decreasing 1000-seed weight in water 

deficit condition can be interpreted in this way that happening the water deficit stress in generative growth stage 

(after stemming) has been resulted in decreasing the absorption of water and minerals and therefore decreasing 

photosynthesis and producing phloem sap. There was no significant difference between irrigation levels and 

reciprocal effect of irrigation and variety for the grain yield. But genotypes indicated significant difference for 

the grain yield at probability level of 1 percent. Mean comparison results of the reciprocal effect of irrigation 

and variety indicated that the most grain yield with the means of 4519 and 4444 kilogram per hectare in 

common irrigation condition (control) were assigned to the varieties 19-H and Sin-3 respectively and the 

minimum amount of the grain yield was related to the variety Hyola 308 with the mean of 2648 per hectare in 

water deficit condition. 

 

Conclusion: 

 It can be said ultimately that the exerted water deficit stress in generative growth stage with receiving water 

volume of 1600 cubic meter per hectare in relation to the common irrigation treatment, caused a mold stress 

intensity which could not affect the grain yield of investigating genotypes significantly. Therefore, by saving in 

asset water of spring, with respect to increase plantation in this season, we can assign this water to the other 

main agronomies. In this study, genotypes 19-H,Sin-3, Hyola 420, Hyola 401(Canada) and Hyola 401(Brazjan) 

had  more grain yield  in relation to the other investigating  genotypes, in common irrigation.  

 
Table 1: Summary of variance analysis for irrigation and variety on leaf physiological, yield and yield components characters of rapeseed (Brassica napus L.). 

Seed yield 

(Kg/ ha) 

1000- seed 

weight 

(g) 

Number of grains per 

pood 

Number of pods 

in plant 

Chlorophyll 

a/b 

Total 

Chlorophyll 

(mg/g.f. w.) 

Chloropyll 

b 

(mg/g. fw) 

Chloropyl

l a 

(mg/g. 

fw) 

df S. O. V 

1738314.2

18ns 
0.416ns 30.478* 3676.546ns 0.037ns 0.008ns 0.09ns 0.261ns 3 Repliction 

7513724. 

271ns 
2.614* 126.253** 5546.125ns 3.992** 0.134** 3.583** 2.588** 1 Irrigation 

3816181.4

88 

0.126 2.746 6241.982ns 0.122 0.012 0.056 0.053 3 Error 

1130336.1

92** 

0.735** 71.721** 8013.575** 0.568** 0.028** 0.232** 1.032** 9 Variety 

256213.18

9ns 
0.124ns 13.624** 268.310ns 0.236ns 0.012ns 0.121ns 0.035ns 9 Irrigation x 

Variety 

466548.76

3 

0.137 4.293 1185.511 0.123 0.013 0.078 0.110 54 Error 

7947 8.89 9.69 18.95 13.79 13.67 19.84 11.45  % CV 

ns* and**: Non significant, significant at the 5 and 1% Levels of probability respectively. 

 

Table 2: Mean comparisons for leaf physiological, yield and yield components characters in rapeseed in various levels of irrigation and variety. 

Seed 

yield 

(Kg/ ha) 

1000- seed 

weight 

(g) 

Number of grains 

per pood 

Number of pods 

in plant 

Chlorophyll 

a/b 

Total 

chlorophyll 

(mg/g.f. w.) 

Chloropyl

l b 

(mg/g. 

fw) 

Chloropy

ll a 

(mg/g. 

fw) 

Varieties Irrigation 

level 

3521 

bcde 

4.298 abcde 21.75 bcd 182.5 bcd 1.602 d 0.4526 abcd 0.1749 a 0.2778 

cdefg 

Ogla Normal 

irrigation 

4519 a 4.350 abcd 25.13 ab 269.3 a 2.217 abcd 0.5143 a 0.1874 ab 0.3471 

ab 

19- H 

4033 abc 4.528 abc 24.38 abc 153.9 d 1.999 cd 0.4183 bcdef 0.1403 

abcd 

0.2760 

defg 

Hyola 401 (c) 

3950 

abcd 

4.648 ab 19.25 def 146.9 d 2.685 abc 0.3627 

defghi 

0.1005 de 0.2620 

efgh 

Hyola 401 (s) 

3948 

abcd 

4.755 a 26.25 a 191.3 bcd 2.132 bcd 0.3933 

cdefgh 

0.1308 

abcde 

0.6206 

efgh 

Hyola 401 (b) 

4175 ab 4.403 abcd 25.38 a 200.3 bcd 2.952 a 0.4873 ab 0.1247 

abcde 

0.3622 a Hyola 420 
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4444 a 4.422 abcd 24.75 ab 218.4 abc 1.976 cd 0.4095 

bcdefg 

0.1413 

abcd 

0.2660 

efgh 

Syn- 3 

3240 cdef 4.448 abc 18.63 def 192.2 bcd 2.691 abc 0.3737 

cdefghi 

0.1089 

cde 

0.2711 

efgh 

Option 500 

3104 def 3.718 efg 21.25 cde 172.4 cd 2.000 cd 0.4573 abc 0.1584 

abc 

0.2990 

bcde 

Hyola 308 

3313 cdef 4.168 abcdef 19.88 def 175.46 cd 1.989 cd 0.4889 ab 0.1633 ab 0.3241 

abcd 

Quantum 

2975 ef 3.800 defg 14.00 g 152.7 d 2.612 abc 0.3383 fghi 0.09371 

de 

0.2446 

fgh 

Ogla Water stress 

3300 cdef 3.935 cdef 21.88 bcd 230.9 ab 2.573 abc 0.4233 bcdef 0.1180 

bcde 

0.3016 

bcde 

19 - H 

3340 

bcdef 

4.255 abcdef 18.50 def 143.9 d 2.758 abc 0.2981 i 0.07925 e 0.2185 h Hyola 401 (c) 

2925 ef 4.280 abcdef 19.25 def 145.6 d 3.002 a 0.3122 hi 0.07966 e 0.2329 

fgh 

Hyola 401 (s) 

3410 

bcdef 

4.088 bcdef 23.88 abc 185.3 bcd 2.561 abc 0.3563 efghi 0.1001 de 0.2554 

efgh 

Hyola 401 (b) 

3410 

bcdef 

3.675 fg 25.13 ab 193.6 bcd 2.817 ab 0.4449 abcde 0.1222 

bcde 

0.3289 

abc 

Hyola 420 

3742 

abcde 

4.262 abcdef 24.63 ab 201.9 bcd 2.344 abcd 0.3266 ghi 0.09752 

de 

0.2281 

gh 

Syn- 3 

3183 cdef 4.520 abc 17.25 f 178.4 bcd 2.682 abc 0.3226 ghi 0.8804 de 0.2339 

fgh 

Option 500 

2948 f 3.253 g 18.25 ef 150.0 d 2.560 abc 0.3621 

defghi 

0.1044 

cde 

0.2573 

efgh 

Hyola 308 

3183 cdef 4.053 bcdef 18.25 ef 153.9 d 2.784 abc 0.3855 

cdefghi 

0.1030 de 0.2845 

cdef 

Quantum 

Means having at least one similar letter are not signifcantly different at the 5% level of probability (Duncan). 
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