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Abstract 

The experiment was carried out at two locations, the first in Ramadi - Kaldia  (80 

km) west of Baghdad,  the second at the farm of College of Agriculture, University of 

Baghdad, during the spring season 2017,  in order to study the effect of concentrations 

and application growth stage of ethephon on growth, yield, and its components of 

sorghum  (cv. Buhooth 70). Split plot arrangement was used according to RCBD. The 

application growth stage 4, 6 and 8 leaf growth stage, occupied the main plots while 

Ethephon concentrations 0, 500, 1000 and 1500 mg L-1, occupied the sub-plots. Results 

showed at both seasons, that  the high concentration (1500 mg .L-1) gave the lowest plant 

height, leaf area, number of leaves and grain yield, thus reducing the biological yield 

2.302 and 2.515 ton ha-1, for both locations  respectively, While the concentrations 1000 

and 500 mg.L-1, gave the highest grain yield 3.976 and 3.741 ton ha-1,  for both locations 

respectively, the application times according to growth stages also had a significant effect 

on  number of days to flowering stage and maturation also weight of 500 grains and grain 

yield. Application at 4 and 6 leaf growth stages gave highest grain yield in both locations 

3.464, 3.673 ton ha-1 respectively, also the most traits under study were significantly 

influenced by the interaction between concentrations and application time, the highest 

yield 5.127 ton ha-1 in Ramadi location,  was obtained from interaction treatment (1000 

mg L-1 * 8 leaf growth stage) was while in Baghdad location the interaction treatment 

(500 mg L-1 * 6 leaf growth stage) gave the highest yield 4.623 ton ha-1. 

 Sorghum bicolor L. Moenchتأثير رش االثيفون في نمو وحاصل الذرة البيضاء 

 نهاد محمد عبود
 قسم المحاصيل الحقلية

 الخالصة

والثاني في حقول كلية  (غرب بغداد كم 80)الخالدية  قضاء-في الرمادي  األولنفذ البحث في موقعين الموقع 
لدراسة تأثير تراكيز وفترات رش االثيفون في  .2017خالل الموسم الربيعي  غريب(، )أبوالزراعة جامعة بغداد 

استخدم تصميم القطاعات الكاملة المعشاة  ،(70صفات النمو والحاصل ومكوناته للذرة البيضاء )صنف بحوث 
 األلواح ،1-ملغم لتر 1500و  1000 ،500 ،0تضمنت تراكيز الرش  ،المنشقة وبثالثة مكررات األلواحبترتيب 
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اختالف  ،وتلخصت اهم النتائج أوراق، 8و  أوراق 6أوراق، 4الرئيسة فترات الرش  األلواحضمنت فيما ت ،الثانوية
اقل ارتفاع  1-ملغم لتر 1500سجل التركيز العالي  إذ ،ت النمو والحاصل ولكال الموقعينتراكيز االثيفون في صفا

طن  2.515و  2.302وحاصل الحبوب مما انعكس ذلك على  الحاصل البايلوجي  أوراقللنبات ومساحة ورقية وعدد 
 3.976اعلى حاصل حبوب بلغ  1-لتر ملغم 500و 1000 . فيما سجل التركيزينلكال الموقعين بالتتابع 1-ه
مرحلتي لبلوغ  األياملكال الموقعين بالتتابع. كذلك كان لفترات الرش تأثير معنوي في صفات عدد  1-ه طن 3.741و

اعلى المعدالت  أوراق 4و 6سجلت فترتي الرش  إذ الحبوب،حبة وحاصل  500التزهير والنضج الفسلجي ووزن 
معنويا في اغلب الصفات  أثرالتداخل بين عاملي الدراسة  .1-ه طن 3.673و 3.464ولكال الموقعين بالتتابع بلغا 

 الرمادي،لموقع  1-طن ه 5.127الرش الثالثة بلغ  وفترة 1000المدروسة وسجل اعلى حاصل للحبوب عند التركيز 
 .1-طن ه 4.623بلغ  حاصل حبوبمع مرحلة الرش الثانية اعلى  500في موقع بغداد فقد سجل التركيز  أما

Introduction 

Sorghum (Sorghum bicolor L. Moench) is one of the most important cereal crops 

and the fifth most important crop in the world; it is the second field crops in the 

production of biofuels. This crop is used as food for humans in arid and semi-arid areas, 

as well as for the production of green and dry forage during the summer to meet the 

animal needs of forage; especially the animal production sector in Iraq suffers from a 

shortage of feed, which has influenced the production, and growth of animal production. 

(11), as well as its other manufacturing uses. Sorghum is tolerant to adverse 

environmental conditions which affect other crops such as maize and soybeans, 

especially extreme temperatures, drought and soil salinity. The environmental stresses 

have different effects on growth and yield and are determinants of crop production (10), 

the efficiency of photosynthesis is reduced because of the closure of the stomata, which 

reduces the processing of CO2, then decreases growth rate (10). 

 The sorghum is relatively tolerant to drought stress during the vegetative phase 

and it is very sensitive during flowering and pollination but it’s less sensitive during the 

grain filling stage,   Sorghum genotypes with a large biomass due to its height, which 

may reach more than three meters, including the forage cultivar (Buhooth 70) that used in 

this study, which gave highest  yield and best quality compared with local cultivar Cavier 

(5), Which increases its prone to its consumption of water quantities due to 

Evapotranspiration. The consumption of water by the plant can be reduced by reducing 

the transpiration surface area (leaf area index) by using a plant growth inhibitor such as 

ethephon to reduce the effect of water stress and increase the water efficiency (19). 

When etheohon sprayed on the plant, ethylene is released into the vegetative parts 

that inhibit vegetative growth; this effect depends on the type of plant, the concentration 

used and the time of application (12). Therefore, the aim of this study was to shorten the 



ISSN: 1992-7479                                                                 Al-Anbar J. of Agr. Sci., Vol.: 15 No. (2), 2017 
 

3e 
 

internodes of this cultivar, which is characterized by stem length, using the ethephon as a 

growth inhibitor. 

Materials and methods 

The experiment was carried out at two locations, the first in Ramadi – Khaldia, 80 

km west of Baghdad and the second location at the farm of College of Agriculture, 

University of Baghdad, during the spring season of 2017. Table 1 show some chemical 

and physical characters of the soil of experiment location, in order to study the effect of 

concentrations and foliar application periods of ethephon on growth, yield, and its 

components of sorghum (Buhooth 70 cultivar). The layout of the experiment was split 

plot design with three replicates, the concentrations of Ethephon 0, 500, 1000 and 1500 

mg.L-1 occupied the sub-plots, while application growth stages (4, 6 and 8 leaf) occupied 

the main plots for both sites. The area of the experimental unit at both locations was 9 m2 

(3 * 3); each experimental unit contained five raws, the distance between them 60 cm and 

between holes 25 cm with plants density 66666-plant ha-1. The soil was ploughed, then it 

was divided into the plots, The soil was fertilized with phosphate fertilizers before the 

planting according to recommendations of (16), The Urea fertilizer urea (46% N) was 

added after two weeks of planting as a first dose  and the second dose was added after 

one month to reduce the loss of fertilizer, Planting date was on 01-4-2017 by three seeds 

in each hole, and then were thinned to one plant per hole when  the height seedlings was 

15 cm.  Weeds were controlled by ( hand hoeing) as needed, as well as corn borer 

controlled by liquid diazinon pesticide 60% using 6 L per ha as a preventive dose when 

4-5 leaves stage  than second dose after 20 days of the first control .  

Table 1 Some physical and chemical properties of both locations before planting 

Second 

location 

(Baghdad ) 

First 

location 

(Ramadi ) 
Units Components 

Second 

location 

(Baghdad ) 

First 

location 

(Ramadi ) 
Units Components 

2.2 3.16  EC 155 295 1-kg soil gm
 

Sand 
7.21 7.9  pH 450 580 1-kg soilgm  Silt 
93 80.6 1-kg(soil)mg 

 
available N 395 125 1-kg soil gm Clay 

13.8 12.7 1-kg(soil)mg  available P sandy clay loam loam salty Texture 
178 123 1-kg(soil)mg  available K 9.18 13.6 1-gm. kg organic matter 

The solution of the ethephon was prepared according to the required 

concentrations, the foliar application was carried out according to the required growth 

stages using a 20 liter lathe machine after adding hypochlorite solution to reduce the 

surface tension of the water, The spraying was done in the early morning, The control 

treatment was sprayed with distilled water and hypochlorite solution only. 

Studied traits: Number of days from planting to 100% flowering, Number of days 

from planting to physiological maturity, Leaf area cm2:  Five plants were randomly 
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selected from the 2 middle lines at the full flowering stage by measuring the length and 

width of  all plant leaves then area was calculated according to the following equation: 

  A= L* W * 0.75. 

That is A, leave area, L, leaf length and W, maximum leaf width. 

Plant height (cm) at full maturity for a sample of five plants randomly selected 

from the middle lines starting from the soil surface to the top of the head. The number of 

leaves per plant (leaf plant-1). Stem diameter (cm), Number of seeds per head (seed head-

1), Weight of 500 seed (g), Grain yield ton ha-1, and Biological yield ton ha-1. 

Data were statistically analyzed according to the analysis of variance method and 

the means was compared with the least significant difference (L.S.D) at a significant level 

of 5% (20). 

Results and discussion 

Number of days from planting to 50% flowering: 

The results of Table 2 showed that the spraying level 1000 mg L -1, gave a 

significant difference by giving the lowest days number to reach 100% flowering, rate 

82.44 days in Ramadi location, while in Baghdad location the control treatment gave 

minimum number of days to reach 100% flowering was 84.11 days and did not differ 

significantly with a concentration of 1000 mg L -1, as well as result of same table showed 

the differences in application time where the first spraying time gave the lowest days to 

flowering  82.67 in Ramadi location, while the second spraying time gave the least days 

to flowering 87.25 in Baghdad location which did not significantly differ with the first 

growth stage of application. 

Number of days from planting to physiological maturity 

 Results in table 3, indicated that the response of sorghum for the period from 

planting to physiological maturity was highest with high concentrations of ethephon, The  

duration of the control was least in both locations 103.11 and 104.44 days, respectively 

and significantly different concentrations 1000 and 1500 mg.L-1, respectively,  in both 

locations, also there were significant differences between the spray times, the first spray 

S1 in the first location and the second spray S2, for the second location gave the least 

time to reach the physiological maturity stage with 103.50 and 106.17 days for the two 

growth stages  and for both locations, the interaction between the concentrations and the 

spray times were insignificant in both locations because the factors were in the same 

direction. 



ISSN: 1992-7479                                                                 Al-Anbar J. of Agr. Sci., Vol.: 15 No. (2), 2017 
 

5e 
 

Table 2 effect of ethephon concentrations and spraying periods on a number of days 

from planting to 100% flowering (day) of sorghum at two locations of Baghdad 
(bottom) and Ramadi (top). 

Mean 1-L Ethephon concentrations mg Spraying 

periods 1500 1000 500 0 
82.67 89.00 76.33 83.00 82.33 S1 
87.83 92.67 82.33 89.00 87.33 
88.50 93.00 84.00 90.00 87.00 S2 
87.25 91.67 85.33 90.33 81.67 
87.58 91.00 87.00 87.33 85.00 S3 
89.08 94.00 90.33 88.67 83.33 

 91.00 82.44 86.78 84.87 Mean 
 92.78 86.00 89.33 84.11 

3.913 2.570 L.S.D 5% 
N.S 

1.119 3.148 
N.S 

 

Table 3 effect of ethephon concentrations and spraying periods on a number of days 

from planting to physiological maturity (day) of sorghum in two locations of 

Baghdad (bottom) and Ramadi( top). 

Mean 1-Ethephon concentrations mg.L Spraying 

periods 1500 1000 500 0 
103.50 107.33 103.33 102.33 101.00 S1 
110.25 114.33 110.33 110.00 106.33 
108.92 114.67 107.67 107.67 105.67 S2 
106.17 112.33 108.33 102.33 101.67 
105.50 109.33 105.67 104.33 102.67 S3 
107.33 112.67 107.67 103.67 105.33 

 110.44 105.56 104.78 103.11 Mean 
 113.11 108.78 105.33 104.44 

2.665 1.995 L.S.D 5% 
N.S 

1.954 2.439 
N.S 

Plant height (cm) 

 The results in  Table 4 indicated that there were significant differences between 

the ethephon concentrations for plant height in both locations, the high concentration 

(1500 mg / L -1) gave the lowest mean of plant height 151.8 and 152.4 cm in both 

locations respectively, the highest value of the concentration 1500 mg.L-1 in the first 

location was 1.23% lower than second location value but the control treatment gave 

highest value of plant hieght  204.5 and 189.9 cm in both locations, the reason for the 

decline in plant height may be due to the role of ethephon in inhibiting GA-3 synthesis  in 

plant that is responsible of  the cell division and elongation of cells and inhibition of 
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some enzymes that help synthesis of  GA-3, As well as the role of ethephon in shortening 

the internodes 4 and 23, This is in agreement with  results of 6,  13,  21 and 2, which 

indicated the decrease in plant height by using etheohon, while spray periods had not 

significant effect on plant height  in both locations.  In addition, there were significant 

differences between the interaction treatments, the interaction treatment (1500 mg.L-1 * 4 

leaf stage) gave the lowest plant height 140.4 and 155.0 cm in both locations. 
Table 4 effect of ethephon concentrations and spraying periods on plant height (cm) 

of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 
Mean 1-Ethephon concentrations mg.L Spraying 

periods 1500 1000 500 0 
171.8 140.4 167.3 178.2 201.4 S1 
172.2 155.0 165.0 174.3 194.7 
183.3 155.1 174.3 194.0 209.7 S2 
172.5 155.0 166.3 182.0 186.7 
181.5 160.0 179.2 184.5 202.5 S3 
176.9 147.3 186.0 186.0 188.3 

 151.8 173.6 185.6 204.5 Mean 
 152.4 172.4 180.8 189.9 

N.S 11.11 L.S.D 5% 
22.51 

N.S 15.96 
24.81 

 

Number of leaves per plant 

The results of the table 5 showed that the number of leaves was affected by the 

levels of the concentrations in both locations, the control. (distilled water) gave the 

highest number of leaves 11.00 and 11.30 leaf plant-1 respectively, it was Increased by 

23.04% and 26.11% more than concentration treatment 1500 mg L-1, which gave the 

lowest leaves number  8.94 and 8.96 leaf plant-1 in both locations, respectively, this may 

be due to the role of growth regulators in regulating cell division and nutrient distribution 

within the plant tissue, as well as the effect of ethylene that produced by spray of 

ethephon, which plays a role of inhibition of hormones such as Auxins, Gibberellins, and  

Cytokinins. These results in agreement with findings of (9 and 7). 

 Also, the results indicated that there were no significant differences between the 

spraying periods for leaves number per plant in the first location (Ramadi), but there were 

significant differences in the second location (Baghdad) in this character, the second 

period (6 leaves) gave the highest value of leaves number 10.44 leaf plant -1, While the 

third period (8 leaf stage) gave the lowest value of leaves number 9.90 leaves plant -1, 

while the interaction between ethylene concentrations and spraying periods was 

significant, the interaction treatments (500 mg L-1 * S2) in the first location (Ramadi) and 

(control * S1) gave the highest leaves number 11.16 And 11.71 leaf plant-1 respectively, 
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while the interaction treatment (1500 mg.liter-1 * S1) gave the lowest value of the leaves 

number 8.83 and 8.77 leaf plant-1 in both locations respectively, also the interaction 

treatment (1500 mg.L-1 * S2) gave the same value of the first location 8.83 leaf plant-1. 

Table 5 effect of ethephon concentrations and spraying periods on a number of 

leaves per plant of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 

Mean 1-Ethephon concentrations mg.L Spraying 

periods 1500 1000 500 0 
10.25 8.83 10.33 10.75 11.08 S1 
10.38 8.77 10.51 11.08 11.71 
10.19 8.83 9.75 11.16 11.00 S2 
10.44 9.12 10.45 11.02 11.17 
9.89 9.16 9.66 9.83 10.92 S3 
9.90 9.01 9.77 9.80 11.04 
 8.94 9.91 10.58 11.00 Mean 
 8.96 10.24 10.63 11.30 

N.S 0.51 L.S.D 5% 
0.90 

0.46 1.04 
1084 

Stem diameter (cm) 

The results of Table 6 show the response of the sorghum plant to sprayed 

concentrations in both locations (Ramadi and Baghdad). The highest value of stem 

diameter was at concentration 1500 mg L-1 1.287 and 1.368 cm respectively, while the 

control gave the lowest value of stem diameter 1.237 and 1.189 cm in both locations 

respectively, It may be due to the released ethylene from ethephon spraying which causes 

the deposition of newly developing cellulose on cell walls radially rather than linearly, 

thus reducing the elongation of the stem cells with the shortening of the internodes, this 

may lead to increased internodes diameter (1). This result in agreement with results of 

(19).  

Table 6 effect of ethephon concentrations and spraying periods on stem diameter 

(cm) of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 

Mean 1-Ethephon concentrations mg.L Spraying 

periods 1500 1000 500 0 
1.197 1.210 1.293 1.143 1.143 S1 
1.268 1.363 1.327 1.297 1.087 
1.266 1.283 1.263 1.237 1.280 S2 
1.312 1.373 1.300 1.360 1.213 

1.310 1.367 1.277 1.307 1.287 S3 
1.300 1.367 1.297 1.267 1.267 

 1.287 1.278 1.229 1.237 Mean 
 1.368 1.308 1.308 1.189 

N.S 0.039 L.S.D 5% 
N.S 

N.S 0.960 
0.160 
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The results of the same table indicate that there were no significant differences 

between the spray time in both locations, the interaction treatments between 

concentrations and spraying periods was not significant in the first location, but in the 

second location, there were significant differences, the interaction treatment 1500 mg     

L-1*S2 gave the highest value of stem diameter 1.373 cm, with increase by 25.4% 

compared with (control * S1) which gave the lowest value 1.087 cm. 

Leaf area (cm2) 

According to the results of Table 7 there was a significant effect of the 

concentrations of ethephon on the leaf area, the control treatment gave the highest leaf 

area 4336 and 4199 cm2 in both locations that did not differ significantly with the 

concentrations 500 and 1000 mg L-1 in both locations, while the concentration 1500 

mg.L-1 gave the lowest value of leaf area 2776 and 2919 cm2 respectively in both 

locations. The decrease of the leaf area values when increasing the concentrations of 

ethephon may be due to the changes that occur within the plant tissues as well as the role 

of ethylene in reducing the percentage of chlorophyll and carotene pigments and its 

contribution to the production of Abscisic acid (ABA) and the destruction of plasma 

membrane due to the inhibition of three antioxidant enzymes, Thus reducing the 

efficiency of photosynthesis process and affecting the leaf area (14). 

These results in agreement with results of 24 and 8. The spraying time was 

significant in first location, the third spray treatment (8 leaf stage) gave the highest value 
of leaf area 3786 cm2 with an increased rate 3.47% and 6.20% for the first and second 

spraying period respectively, while in the second location the differences were not 

significant in this character, the interaction between (concentrations of ethephon and 

spraying periods) in both locations was significant, the interaction treatment (0 mg.L-1 x 

S1) in the first location gave the highest leaf area 4472 cm 2
 and did not differ 

significantly with seven other treatments. , while interaction treatment (control x S2) gave 

the highest of the leaf area 4352 cm2 in the second location, and did not differ 

significantly with five other treatments. 

Number of seeds per head 

The seeds number is considered the most important components of the grain 

yield; it has a direct role in determining the total seeds yield. The results of Table 8 

indicated that there were significant differences between the concentrations of ethephon, 

were concentrations 1000 and 500 mg L-1 gave the highest number of seeds per head 

2056 and 2095 seed.head-1 in Ramadi and Baghdad respectively, the highest 

concentrations of ethephon (1500 mg L-1) gave the lowest number of seeds per head 1172 

and 1235 seed.head-1 in both locations respectively, in addition, there was no significant 

differences between spraying periods. The interaction between the factors was significant 
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in its effect on this character. The interaction treatment 1000 mg L-1* S2, gave the 

highest value of seeds per head 2078 seed.head-1 in Ramadi location with an increase  

90.07%  more than interaction treatment 1500 mg L-1 * S1, while in Baghdad location, 

the interaction treatment 1000 mg L-1 * S3, gave the highest value  2394 seed.head-1 but 

the lowest value 1129 seed head-1 obtained from interaction treatment 1500 mg L-1 * S3. 

Table 7 effect of ethephon concentrations and spraying periods on leaf area (cm2) of 

sorghum in two locations of Baghdad (bottom) and Ramadi (top). 
Mean 1-LEthephon concentrations mg  Spraying 

periods 1500 1000 500 0 
3659 2516 3442 4206 4472 S1 
3659 2894 3552 4259 3932 
3565 2779 3297 3956 4231 S2 
3738 2961 3341 4298 4352 
3786 3031 4110 3698 4305 S3 
3527 2903 3803 3091 4311 
 2776 3616 3953 4336 Mean 
 2919 3565 3883 4199 
194 737 L.S.D 5% 

1137 
N.S 638 

910 
 

Weight of 500 seed (g) 

The seed weight is one of the important of yield components, which was affected 

significantly by other characters  according to ethephon concentrations and the spraying  

periods  and interaction between them. Table 9 shows that the concentrations 1000 and 

1500 mg L-1 gave the highest seed weight 15.08 and 15.72 g respectively, while the 

control treatment (distilled water only) gave the lowest value for this characters 13.83 and 

14.10 g in both locations respectively, this result in agreement with results of  (15), which 

explained that use of ethephon gave significant effect on seed weight of Canola crop. 

Table 9 also showed that (S3) the third spraying period was superior  by giving  highest 

seed weight  15.29 and 14.98 g in both locations  respectively, while the first spraying 
period (S1) gave the lowest seed weight 13.83 and 14.28 g in both locations,  

respectively. Interaction treatments between the two factors was significant, the 

interaction treatment 1000 mg L-1 * S3, was superior in first location, and where the 

interaction treatment 500 mg L -1 * S2 in the second location, gave highest seed weight 

18.06 and 16.33 g respectively, while the interaction treatment 500 mg L-1 * S1, gave the 

lowest seed weight 12.98 and 13.24 g in both locations respectively. 

Grain yield (ton ha-1) 

The grain yield represents the final outcome of all plant characters and crops 

components, which is the target of the producer and plant breeders, Therefore, the or 
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improvement of any phenotypic characters or characters of components aims to increase 

the grain yield of the individual plant then increase the yield per unit area. 

Table 8 effect of ethephon concentrations and spraying periods on a number of 

grain per head of sorghum in two locations of Baghdad (bottom) and Ramadi (top) 

Mean 1-LEthephon concentrations mg  Spraying 

periods 1500 1000 500 0 
1801 1128 1946 2020 2110 S1 
1860 1144 1966 2136 2194 
1759 1206 2078 1808 1944 S2 
1881 1437 1809 2240 2038 
1840 1182 2144 2055 1977 S3 
1848 1129 2394 1908 1966 
 1172 2056 1961 2010 Mean 
 1235 2056 2095 2066 

N.S 94.3 L.S.D 5% 
152.1 

N.S 116.1 
202.3 

 

Table 9 effect of ethephon concentrations and spraying periods on the weight of 500 

seed (gm) of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 

Mean 1-concentrations mg.LEthephon  Spraying 

periods 1500 1000 500 0 
13.83 13.81 13.79 12.98 13.74 S1 
14.28 15.59 14.21 13.24 14.07 
14.78 15.94 13.39 17.22 13.46 S2 
14.84 15.90 13.76 16.33 13.47 
16.29 15.04 18.06 13.78 14.28 S3 
14.98 15.67 15.84 14.00 14.77 

 14.71 15.08 14.66 13.83 Mean 
 15.72 14.45 14.52 14.10 

1.204 0.987 L.S.D 5% 
2.586 

1.005 0.806 
2.447 

 

In table 10, the results showed a significant difference in grain yield response to 

the different ethephon concentrations, at first location the treatment 1000 mg L-1 and in 

second location the treatment 500 mg L-1 were superior in grain yield they gave 3.976 

and 3.741 ton.ha-1 in both locations respectively, while the concentration 1500 mg L-1 

gave the lowest grain yield 2.302 and 2.515 ton.ha-1 in both locations respectively. The 

first location was higher by 6.28% over the second location, the superiority of these 

concentrations was due to the superiority of the number of seeds per head (Table 8), also 

spraying periods with ethephon differed significantly in this character, the third spraying 

period in the first location and the second spraying period in the second location gave the 
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highest values of grain yield 3.673 and 3.464 ton.ha-1 at both locations respectively. The 

increase in grain yield at spraying periods S2 and S3, was due to their superiority in the 

grain number (Table 8), the interaction between spraying concentrations with the 

spraying period was significant, interaction treatments 1000 mg L-1 * S3, in first location 

and 500 mgL-1 * S2, in the second location gave highest seeds  yield 5.127 and 4.623 ton 

ha-1 in both locations respectively, finally, the concentration of ethephon 1500 mg L-1 * 

S1, gave the lowest value 2.180 and 2.338 ton ha-1 in both locations respectively. 

Table 10 effect of ethephon concentrations and spraying periods on seeds yield 

(ton.ha-1) of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 

Mean 1-LEthephon concentrations mg  Spraying 

periods 1500 1000 500 0 
3.271 2.180 3.573 3.467 3.870 S1 
3.275 2.338 3.343 3.443 3.977 
3.500 2.391 3.227 4.827 3.553 S2 
3.464 2.574 3.370 4.623 3.287 
3.673 2.336 5.127 3.467 3.763 S3 
3.249 2.634 4.103 3.150 3.110 

 2.302 3.976 3.920 3.729 Mean 
 2.515 3.605 3.741 3.458 

0.386 0.256 L.S.D 5% 
0.720 

0.107 0.450 
1.045 

 

Biological yield (ton ha-1) 

There was a significant difference in ethephon concentrations for biological yield, 

the control treatment (0 mg.L-1) was superior in giving the highest biomass yield 14.48 

and 14.98 ton.ha-1 in both locations respectively, and did not differ significantly with 

treatment 500 mg.L-1 in both locations, This may be due to the role of ethephon  in 

shortening the internodes and reducing number of leaves per plant and the leaf area with 

high concentrations of ethephon (Tables 4, 5 and 7), the spraying periods were 

significantly different in the biological yield in first location, the second spraying period 

gave the highest value 14.41 tons.ha-1 of the biological yield, with an increase percentage 

of 29.94% and 10.25% over first and third periods respectively, the effect of the 

interaction between the concentrations of ethephon and spraying periods was 

significantly different for this trait, the treatment 500 mg.L-1 * S2, gave the highest value 

of biological yield with an increase by 94.74% and 54.98% more than interaction 

treatment 1500 mg.L-1 * S1, that gave the lowest value in both locations respectively. 

The using of ethephon especially in the lowest concentrations resulted in 

shortening the height of sorghum plants in range of 30 to 50 cm in both sites that may 

improve plant efficiency in using water due to decreasing the surface affected by 
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environmental factors and this in turn will decrease the evaporation and transportation 

processes. All the previously mentioned effects will positively reflecting in improving 

grain yield in the unit area especially in Ramadi site.    

Table 11 effect of ethephon concentrations and spraying periods on Biological yield 

(ton ha-1) of sorghum in two locations of Baghdad (bottom) and Ramadi (top). 

Mean 1-LEthephon concentrations mg  Spraying 

periods 1500 1000 500 0 
11.09 8.75 10.67 11.23 13.71 S1 
12.51 10.13 12.57 12.43 14.90 
14.41 11.13 13.19 17.04 16.30 S2 

13.72 10.66 12.98 15.70 15.54 
13.07 11.17 14.35 13.33 13.42 S3 
12.69 10.74 13.33 12.18 14.51 

 10.35 12.74 13.86 14.48 Mean 
 10.51 12.96 13.44 14.98 

1.707 0.937 L.S.D 5% 
2.031 

N.S 1.632 
2.572 
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