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ABSTRACT 

A laboratory experiment was carried out in the Seed Technology Laboratory, Department of 

Field Crop Sciences, College of Agricultural Engineering Sciences, University of Baghdad 

during the period 2010-2019. That was to evaluate bread wheat seeds stored in spikes in their 

field emergence and seedling vigour. Seeds, of stored spikes were compared with naked seeds, 

treated with cruise and untreated. All three treatments of seeds were grown in the laboratory 

and traits of days to last day of emergence, days to emerge, % of emergence, and other trails 

were recorded. Seeds of stored with thein spikes gave better values in days to last day of 

emergence, days of emergence, percent of emergence, length of plumule, seedling vigour and 

speed of emergence. The percent of emergence was decreased with increased years of storage, 

but those stored in their spikes were less affected. It was concluded that storing bread wheat 

with spikes had better results in field emergence as compared to seeds threshed and stored. 

Key words: Triticum aestivum, germination vigour, germination speed, seed storage  

 
 جياد                                                                                            1500-1495:(6(50: 2019-مجلة العلوم الزراعية العراقية 

 البزوغ الحقلي ونشاط بادرات الحنطة بتأثير طريقة الخزن والخزن طويل الامد
 صدام حكيم جياد
 استاذ مساعد

جامعة بغداد –كلية علوم الهندسة الزراعية  –قسم المحاصيل الحقلية   
 المستخلص:

جامعة -نفذت تجربة مختبرية في مختبر تكنولوجيا البذور التابع لقسم المحاصيل الحقلية في كلية علوم الهندسة الزراعية 
المخزونة بسنابلها في تجربة مقارنة مع البذور الخبز بذور حنطة بهدف تقييم اداء . 2019الى  2010 بغداد خلال السنوات

خلال مدد الخزن التي استمرت البزوغ الحقلي والبذور المفرطة وغير المعفرة واعتمدت صفات  الكروزر المفرطة والمعفرة بمبيد
اذ الصفات المدروسة،  اغلبة سنوات. اشارت نتائج التحليل الاحصائي الى ان طريقة خزن البذور بالسنبلة قد تفوقت في لثماني

على متوسط لنسبة البزوغ الحقلي وطول الرويشة وقوة البادرة عطت ادنى عدد ايام للوصول الى اخر يوم للبزوغ ومدة البزوغ وا
 ، الا انها كانت اقل تدهوراً عند خزنقابلية بذور الحنطة على البزوغ قد تناقصت بزيادة مدة الخزنكما ان  .وسرعة البزوغ

عطي فرصة لبذور الحنطة ان هذه النتائج تقودنا الى الاستنتاج بان طريقة الخزن بالسنبلة ت بذور الحنطة وهي في سنابلها.
 ة اطول ضمن ظروف الخزن الاعتيادي.لمدقدرتها على البزوغ تحتفظ بتخفض من تدهورها و 

 ، سرعة البزوغ الحقلي، مدة البزوغ الحقلي، خزن البذور..Triticum aestivum Lالكلمات المفتاحية: 
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INTRODUCTION  
Bread wheat (Triticum aestivum L.) holds rank 

1 of other cereals in the world in area of 

production and production. However, the 

annual increase of this crop production is 

considered insufficient to the population 

increased in the world. Thus is due to the 

increase of production in an arithmetic 

progression, while the world population is 

increasing in a geometric progression. FAO 

statistics (7) reported to double of wheat 

production in the year 2050. One of the factors 

required for higher production, high yielding 

cultivars, high quality of seeds to reach better 

population density which give higher yield 

(11). Using high quality seeds could increase 

productivity to 15-20%, and this depends on 

seed quality to be grown (1). This result has 

been proved to be true by many investigators, 

that seeds give vigourous seedlings, will give 

vigourous plants which lead to higher yield 

(5,6). Longevity of seeds viability of is 

affected by cultivar (9), period of storage after 

maturity (2), since a significant decrease in 

seed viability as storage period increased (8). 

When period of storage is long, many 

physiologic and viability changes will take 

place, and this will negatively affect seed 

emergence (26). In such a case, same non-

enzymatic oxidation will take place in the 

seed, damage of cellular membranes, 

enzymatic damage, and cellular metabolism 

inhibition (10), proteins relationships and 

density could also take place (16). All these 

changes will negatively affect seed quality in 

emergence and vigour (4, 14, 25). 

Inconvenient conditions of storage, as usually 

used by many farmers, that subjected to 

weather fluctuations could enhance the speed 

of seed deterioration which be reflected on 

seed viability and emergence (18). Poor 

storage could also affect seed tolerance to 

biotic and abiotic stresses (20). The method of 

seed storage, treatment, and packaging affect 

seed quality and longevity of storage. Maize 

seeds kept on ears gave better emergence than 

threshed seeds (3). Seeds of wheat stored in 

their spikes have better adaptation and 

tolerance to adverse environmental changes 

(15). Said (24) found that wheat spikes stored 

for 3, 6, and 9 months gave better emergence. 

In general, we do not have enough information 

on stored spikes to keep high viable seeds 

(17). This research has been assigned to test 

storing seeds and spikes of some bread wheat 

cultivars from one to 8 years on field 

emergence and seedling vigour. 

MATERIALS AND METHODS 

AN experiment was undertaken in the 

Laboratory of Seed Technology, Department 

of Crop Sciences, College of Agricultural 

Engineering Sciences, University of Baghdad 

through 2010-2019. That of bread wheat, un-

threshed spikes, stored treated seeds by 

Cruiser pesticides and untreated seeds, given 

symbols, S1, S2, and S3, respectively. Storage 

time was 1to 8 years. Years of storage were 

given letters Y1 to Y8, respectively. Bread 

wheat samples were obtained from Ministry of 

Agric., Office of Agric. Res. of the cultivar 

Ipa99 in May 2010. Spikes were set into three 

samples, two of them were threshed, and the 

third one kept without threshing. Samples 

were kept into plastic containers of 2 L and 

left in room temperature with conditioning. At 

the end of each storage treatment, 100 seeds 

were grown in dished of 30×40 cm containing 

equal weight of cleaned and sieved field soil. 

The design used was an RCBD with four 

replicates using  factorial arrangement. These 

traits were recorded on each experimental unit, 

first day of emergence (FDE), last day 

emergence (LDE), and time of emergence 

(TE), these have been stated as reported by 

Kader (13). FE; field emergence 10 days from 

first irrigation, then calculated as percentage: 

 FE%= (No. of emerged seedlings/No. of 

seeds) × 100 

Plumule height, above ground (HPL) has been 

measured on 10 seedlings randomly taken 

from each experimental unit. Dry weight of 

seedlings (DWS); 20 seedling were pulled off, 

cleaned, and dried in the over at 80 ºC for 24 h 

then weighed. Speed of emergence (SE), this 

represented number of seedlings emerged 

daily related to days of emergence (30). It was 

calculated by formula: Gs =∑ Ni / Di, when Ni 

number of emerged seedlings every day, and 

Di the number of days of emergence.  Seeding 

vigour index (SVI) was estimated according to 

Murti et al. (21): length of seedling was 

considered as the lengths of radicle plumule. 

Data were collected, tabulated, and statistically 

analyzed according to design used by using 
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Genstat. Comparisons were done by counting 

on LSD values (27). 

RESULTS AND DISCUSSION 
The Results of Table 2 shows that cruiser 

treated and stored seeds (S2) and stored spikes 

(S1) did not differ in days of first emergence 

while seeds stored without fungicide (S3) gave 

longer time for emergence. Results Table 3-5 

shows that S1 treatment was better than other 

two treatments of storage, since it gave less 

days to last day of emergence, highest mean 

emergence, taller plumule, seedling vigour, 

and speed emergence (8.19 day, 4.28 day, 

66.03%, 5.31 cm, 2.41 m gm, 16.62 seedling 

day
-1

 and 737), respectively. Data of same 

Tables (2-5) also indicate that time for 

emergence, complete emergence, and time to 

emergence were decreased as storage time 

increases, although value of Y1 and Y2 were 

similar. For year 8 of storage, it gave prover 

the values than previous years. According to 

values of interacted variables (method of 

storage time) were significant in all studied 

traits except days of emergence and time of 

emergence. Highly significant interaction was 

found in Y1 and Y2 in first day of emergence 

and treated and untreated threshed wheat 

seeds. The interaction of S2 × Y1 gave highest 

value in plumule length, but S2 × Y1 and S1 × 

Y1 gave higher value in seedling day weight 

with similar results of both combinations. The 

S1 × Y2 and S2 × Y2 gave higher men of 

speed of emergence. 

Table 1. Mean squares according to variance analysis for effect of method and period storage 

on seedling characters 
S.O.V df FDE LDE TE FE HPL DWS SE SVI 

Block 3 0.177 0.74 0.677 52.70 0.198 0.131 11.56 13923 

M 2 5.542** 15.04** 3.167* 3772** 14.11** 1.924** 336.56** 1069754** 

P 9 15.62** 33.99** 4.736** 4005** 7.97** 2.183** 418.98** 927358** 

M ×P 18 0.399NS 1.21* 0.678NS 113** 0.184** 0.074** 5.85NS 28995** 

Error 90 0.249 0.52 0.663 14 0.040 0.018 9.48 1588 

M: Storage Method. P: Storage Period; * Significant at p<0.05, ** Significant at p<0.01, NS: non significant 

Table 2. Effect of method: un-threshed spikes (S1), stored treated seeds by Cruiser pesticides 

(S2) and untreated seeds (S3), and storage and storage period (Y1 to Y8) on first day of 

emergence (FDE) and last day of emergence (LDE). 
FDE (day) LDE(day) 

Years 

(Y) 

Method storage Mean Method storage Mean 

S1 S2 S3 S1 S2 S3 

Y1 2.75 2.00 3.00 2.58 6.50 6.25 7.25 6.67 

Y2 3.25 2.50 3.25 3.00 6.50 6.25 7.25 6.67 

Y3 3.50 2.75 3.75 3.33 7.50 7.00 7.75 7.42 

Y4 3.25 3.75 4.25 3.75 7.75 8.25 9.25 8.42 

Y5 4.00 4.00 5.00 4.33 8.25 8.50 11.00 9.25 

Y6 4.25 4.75 5.25 4.75 9.00 11.00 11.00 10.33 

Y7 5.00 5.50 6.00 5.50 9.50 10.25 11.25 10.33 

Y8 5.25 5.50 6.25 5.67 10.50 10.50 11.25 10.75 

Mean 3.91 3.84 4.59  8.19 8.50 9.50  

LSD 0.05 M=0.25 Y=0.41 M ×P =N.S* M=0.36 Y=0.58 M ×P =1.01 

* N.S: non significant 

Table 3. Effect of method: un-threshed spikes (S1), stored treated seeds by Cruiser pesticides 

(S2) and untreated seeds (S3), and storage and storage period (Y1 to Y8) on time of 

emergence (TE) and field emergence (FE). 
TE (day) FE (%) 

Years 

(Y) 

Method storage Mean Method storage Mean 

S1 S2 S3 S1 S2 S3 

Y1 3.75 4.25 4.25 4.08 81.50 85.25 72.50 79.75 

Y2 3.25 3.75 4.00 3.67 77.75 85.75 64.00 75.83 

Y3 4.00 4.25 4.00 4.08 78.00 80.00 60.00 72.67 

Y4 4.50 4.50 5.00 4.67 74.00 70.00 46.00 63.33 

Y5 4.25 4.50 6.00 4.92 63.50 60.00 42.00 55.17 

Y6 4.75 6.25 5.75 5.58 56.50 48.00 31.00 45.17 

Y7 4.50 4.75 5.25 4.83 52.00 37.00 27.00 38.67 

Y8 5.25 5.00 5.00 5.08 45.00 26.00 20.50 30.50 

Mean 4.28 4.66 4.91  66.03 61.50 45.37  

LSD 0.05 M=0.41 Y=0.66 M ×P =NS* M=1.86 Y=3.04 M ×P =5.27 

* N.S: non significant 
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Table 4. Effect of method: un-threshed spikes (S1), stored treated seeds by Cruiser pesticides 

(S2) and untreated seeds (S3), and storage and storage period (Y1 to Y8) on height plumule 

above ground (HPL) and dry weight of seedling (DWS). 
HPL (cm) DWS (mg) 

Years 

(Y) 

Method storage Mean Method storage Mean 

S1 S2 S3 S1 S2 S3 

Y1 6.18 6.72 5.17 6.03 2.87 2.92 2.46 2.75 

Y2 6.10 6.45 4.95 5.83 2.73 2.77 2.20 2.57 

Y3 5.63 5.73 4.55 5.30 2.60 2.70 2.14 2.48 

Y4 5.60 5.05 4.15 4.93 2.56 2.44 2.20 2.40 

Y5 5.22 4.93 4.00 4.72 2.33 2.18 1.91 2.14 

Y6 4.93 4.58 3.55 4.35 2.23 2.08 1.93 2.08 

Y7 4.50 4.13 3.40 4.01 2.05 1.87 1.54 1.82 

Y8 4.35 3.95 3.08 3.79 1.96 1.30 1.11 1.45 

Mean 5.31 5.19 4.11  2.41 2.28 1.94  

LSD 0.05 M=0.09 Y=0.16 M ×P =0.28 M=0.07 Y=0.11 M ×P =0.18 

Table 5. Effect of method: un-threshed spikes (S1), stored treated seeds by Cruiser pesticides 

(S2) and untreated seeds (S3), and storage and storage period (Y1 to Y8) on speed of 

emergence (SE) and seedling vigour index (SVI). 
SE (seedling day

-1
) SVI 

Years 

(Y) 

Method storage Mean Method storage Mean 

S1 S2 S3 S1 S2 S3 

Y1 22.75 20.19 17.27 20.07 1053 1199 746 999 

Y2 25.40 23.21 16.52 21.71 970 1134 643 916 

Y3 20.02 18.97 16.20 18.40 927 934 544 802 

Y4 17.27 15.75 9.62 14.21 843 728 393 655 

Y5 15.12 13.50 7.09 11.91 674 609 349 344 

Y6 12.02 7.80 5.48 8.44 548 444 226 406 

Y7 11.75 8.48 5.15 8.46 480 314 186 326 

Y8 8.60 5.30 4.17 6.02 402 211 131 248 

Mean 16.62 14.15 10.19  737 697 402  

LSD 0.05 M=1.53 Y=2.51 M ×P =4.34 M=20 Y=32 M ×P =56 

Results in all Tables shows that mean of 

emergence and seedling vigour were highest in 

treatment of stored spikes. That indicated that 

storing seeds in spikes is better to protect seeds 

from some adverse environmental changes 

(15). This has been reversed by another study 

which they treated wheat seeds with spike 

husk water extract gave better protection for 

seeds for more than 10 months (19). This 

result is similar to that obtained by Said (24) 

who found that storing wheat with spikes gave 

highest emergence as compared to threshed. 

According to storage period, the results 

showed that the deterioration of seeds was 

increased as storage time increased, especially 

after second year. Classical storage affects 

seeds quality negatively, and many trails will 

be deteriorate, besides the infestation by 

insects, fungi, and fat oxidation for no control 

on storage temperature (12). This has been 

confirmed by Oskouei et al. (22) when they 

showed that seeds stored will be exposed to 

many changes that cause their deterioration. 

Das and Tiwari (29) reported that storage 

period will deteriorate seed viability and the 

resulting seedlings. These results also shows 

that the interaction between storage method 

and time storage gave different values for 

studied traits. Seeds stored with spikes and 

threshed seeds treated fungicide were better 

than those stored threshed and untreated with 

fungicide. This trend was clear as we proceed 

with years of storage from year 2 to year 8 

(Tables 2-5). Tamindzic et al. (28) stated that 

the fungicide cruse could be has stimulant 

effect in seed viability. Deterioration after one 

year was clear and revealed, showing that the 

fungicide could lose some of its efficiency. 

Reveal that seeds of stored spikes gave better 

protection to seeds during storage period up to 

the eighth year of storage. Seeds stored after 

thrashing have been infested with Tribolium 

granarium as it has been diagnosed by 

specialists in Dept. of Protection in the same 

College. Mohammed et al. (19) stated that 

storing wheat spikes will give better protection 

from Kapra weevil, there was 7% infestation 

only, while it was about four folds in threshed 
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seeds. This result has been confirmed by Said 

(24) who compared storing spikes and 

threshed wheat seeds for 3, 6 and 9 months 

and found that storing wheat with spikes gave 

better seed protection to the end of storage 

time. It from the results of experiment could 

be concluded that storing bread wheat in 

spikes under un conditioned storage will give 

better seed quality as compared to those stored 

threshed under same condition, for spikes give 

protection to the seeds to end of storage, and 

those treated with fungicide comes next as 

compared untreated threshed stored seeds. 

Storing wheat with spike make it suitable for 

human consumption as compared to these 

treated with fungicide. 
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