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 ABSTRACT 

 

A two- years field study was conducted at Sakha Agricultural Research Station to evaluate 24 combinations of seeding rates and 

seed-dressing fungicides in controlling flax seedling blight.The seedling rates were 30,40,50, and 60 Kg/fedd. and the fungicides were 

Vitavax 300, Rizolex T, Sun light , Moncern T, and Maxim AP. The results of the present study provided an evidence that the reduction 

of seed rate from 60 Kg of untreated seed to 30 Kg of treated seed did not result in any negative impact on stand, seed yield, and straw 

yield. It is worth noting that this reduction increased stand in some cases. Therefore, seed – dressing fungicides could help reduce rate of 

seeding to 50% of that of untreated seed. This result is of a considerable economic importance due to the steady increase in flax seed 

price and the increasing need of seed for oil industry.  
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INTRODUCTION 
 

Seedling blight of Flax (Linum usitatissimumL.) is 
caused by a variety of soilborne fungi, the most important of 
which are Rhizoctonia solani and Fusarium spp. In particular. 
F.oxysporum (Aly et al., 2011 and Aly et al.,2013)other fungi 
such as Pythium spp. may also be involved in the disease 
although their role is less important (Nyvall,1981). 

These nonspecialized fungi have a wide host range, 
therefore rotation of flax with other crops is questionable 
practice for the disease control (Nyvall,1981).Control of flax 
seedling blight by selection of blight resistant cultivars has 
not been emphasized in the development of commercial flax 
cultivars because of the lack of sources of such a resistance 
(Tsiang,1947 and Anonymous,1972).Consequently, seedling  
blight of flax is controlled by other means and largely by seed 
-dressing fungicides ((Nyvall,1981and Martens et 
al.,1984).Seed treatment may actually double or triple the 
stand, particularly when samples have a high percentage of 
damaged seeds. The value of seed treatment; however, varies 
tremendously, not only with the seed lot but also with the 
region where flax is grown. In many parts of the world seed 
treatment is distinctly beneficial, whereas in other regions it 
may be of little value. In general tests indicate that the more 
extensive the seed coat injuries, the greater the need for seed 
treatment, and the greater the benefit obtained (Christensen, 
1954).  

The application of fungicides is a common practice 
for controlling R.solani on many crops (Djebali and 
Belhsssen, 2010; Sharma and Chandel, 2013; Liu and Khan, 
2016; Neelam and Gajendra Singh,2017; and Pankaj et al., 
2018). Similary, fungicides are widely used for controlling 
Fusarium diseases (Sanju et al .,2014;Akgul and 
Erkilic,2016;Sanjay and Ansari,2017;Wavare et al.,2017;and 
Bashir et al., 2018). On the contrary, the use of seed- dressing 
fungicides for controlling flax seedling blight is not a 
common practice among flax growers in Egypt. This lack of 
concern could be attributed to over seeding, which 
compensates for seedling stand losses. Thus, a standard seed 
rate as high as 60kg/fedd. is recommended for obtaining 
maximum yield.  

Due to this lack of concern, the literature concerning 
the efficiency of seed – dressing fungicides in controlling flax 
seedling blight under Egyptians conditions is very scarce 
(Michail et al., 1973; Youssef et al.,1984;Amr et al., 
1987;and Khalil et al., 1992). 

The present investigation is an attempt to explore the 
possible utilization of seed – dressing fungicides and seed 
rates for obtained maximum stand. This study necessitated 
sowing different combinations of seed rates and seed-

dressing fungicides. It was also of interest to determine the 
effects of these combinations on seed yield and straw yield. 
  

MATERIALS AND METHODS 
 

Isolation and identification of soilborne fungi from the 

experimental plots: 
Infected seedlings, which showed typical seedling 

blight symptoms were removed from the field and washed 
under tap water to removed any adhering soil. Small pieces of 
necrotic tissues were surface sterilized with 10% Clorox 
solution for two min.,and washed several times with sterilized 
water. The  surface sterilized pieces were then dried on 
sterilized filter papers and placed on potato dextrose agar 
(PDA)medium amended with streptomycin sulfate and rose 
bengal to eliminate bacterial contamination. The plates were 
incubated at 20±3 ° C for three to seven days. The developing 
colonies were identified according to Gilman (1966) and 
Barenet and Hunter (1979).Colonies of each fungus were 
expressed as percentage of the total developing colonies. 

Field trials: 
The present investigation was carried out at Sakha 

Agricultural Research Station during 2015/2016 and 
2016/2017 growing seasons. Each season, experimental plots 
were established in a field known to be infested with flax 
seedling blight pathogens (Table 1).The tested fungicides 
(Table 2) were added to slightly moist seeds of flax cultivar 
Giza 10 at the recommended rates (Table 2).Treated seeds 
were shaken thoroughly in plastic bags for five min., and 
allowed to dry before being dispensed in paper bags for 
storage until the time of use. In the control treatments ,no 
fungicides were added to seeds. Within a week after 
treatment, seeds were sown, manually in the first season ,and 
mechanically in the second season, in 4x1.5-m plots in a 
randomized complete block design with four replicates. Seed 
rate were 171. 4,142.9,114.2 and 85.7 g/plot, which were 
equivalent to 60,50,40,and 30kg/fedd. respectively. In the 
first season, stand was recorded 60 days after planting in a 40 
x 40-cm randomly selected area in each plot. In the second 
season, stand was recorded in the four middle rows of each 
plot. Straw yield and seed yield were recorded for each plot at 
harvest to determine straw yield and seed yield /fedd. 

Statistical analysis of the data: 

The experimental design of field trials was a 

randomized complete block with four replicates Least 

significant difference (LSD) was used to compare treatment 

means. Analysis of variance (ANOVA) was carried out by 

MSTAT-C statistical packge.Data of each season were 

subjected to ANOVA independently because of differences 

in environmental conditions, management practices, and 

methods of each season. 



Ashour, A. Z. A. et al. 

142 

RESULTS AND DISCUSSION 
 

Rhizoctonia solani showed the highest isolation 

frequencies in both seasons. Fusarium spp. were also isolated 

in both season but their frequencies were significantly much 

lower than those of R.solani (Table 1).These fungi are 

considered major causes of flax seedling blight in Egypt (Aly 

et al., 2011and Aly et al., 2013).On the other hand , the other 

isolated fungi, except M.phasolina and Alternaria spp.,are 

not reported as root pathogens of flax (Aly et 

al.,2011)Therefore, the disease pressure in the experimental 

plots was due mainly to R.solani in both season. 

Table 1. Frequncey of fungi isolated from flax seedlings 

infected with postemergence damping- off in 

the experimental plots of Sakha Agricultural 

Research Station. 

Fungus 
Isolation Frequency (%)a in 

2015 /2016b 2016 /2017c 

Alternaria spp. 14.72 0.00 
Aspergillus spp. 7.22 36.01 
Chaetomium spp. 18.89 0.00 
Fusarium spp. 13.06 21.31 
Rhizoctonia solani 43.61 42.68 
Trichoderma spp. 2.50 0.00 

LSD (p≤ 0.05) 15.19                                       7.44 
a Colonies of each fungus were expressed as the percentage of the total 

developing colonies. Each value was the mean of five (b) or three (c) 

replicates (plates). 

Table 2. Seed-dressing fungicides used in the present 

study and their active ingredients. 

F
u

n
g
ic

id
ea

 

A
p

p
li

ca
ti

o
n

 

ra
te

 (
p

er
 k

g
 

se
ed

) 

Active  

ingredientb 

F
o
rm

u
la

ti
o
n

c 

Vitavax 300 3g 37.5%Caboxin + 37.5%Captan WP 

Rizolex T 3g 20 %Tolclofos–methyl + 30% Thiram WP 

Sun light 2g 20% Simeconazole WP 

Monceren T 3g 15% Pencycuron+32%Thiram WP 

Maxim AP 2ml 3.5%(MetalaxylM+Fludioxonil) FS 
aTrade name        bCommon name  
c  Formulation were wettable  powder (WP) and flowable formulation 

for seed treatment (FS) 
 

In 2015/2016 growing season (Table 3), the 

efficiency of fungicides in controlling the disease varied 

depending on the used seed rate.Thus,Monceren T was only 

effective fungicide controlling the disease (p≤ 0.10)when the 

seeds were sown at a rate of 60kg.when the seeds were sown 

at rate of 50 kg, Rizolex T and MoncernT significantly 

increased stand. All the fungicides were ineffective in 

controlling the disease when seeding rate was 40kg.Vitavax 

300 was the only effective fungicide (p≤ 0.10)when the seed 

rate was reduced to 30Kg. Moncernen T was the most 

efficient fungicides in controlling the disease as it increased 

stand by 55.36% when the seedling rate was 50Kg.  

The increase in seed rate in 2015/2016 tended to 

show reduction in stand when the seeds treated with 

fungicides. In the case of Moncernen T in 2015/2016 

season and in 2016/2017season, it was not possible to 

detect any significant differences in stand in spite of the 

noticeable increases in seed rate (Table 3). The only way to 

speculate on these results is that the higher rates of seeding, 

when they were accompanied with protection against soil-

borne pathogen, resulted in considerable increases in 

emerging seedlings. Thus, a very high level of competition 

may occur interfering with the continuation of growth of a 

large portion of the germinating seeds. 

In both seasons, in the absence of seed treatment 

with fungicides, it was not possible to detected any 

significant differences in stand in spite of the noticeable 

differences in seeding rate (Table 3) The only possible 

explanation for this lack of significant differences is that in 

the absence of fungicides, the pathogenic soil -borne fungi 

attacked seedlings during germination and initial 

establishment causing reduction in the number of surviving 

seedlings. This reduction was so severe that the low stand 

of the untreated seeds obscured any potential increases in 

stand due to the increasing seed rates.  

In 2015/2016, all the fungicides were ineffective in 

increasing seed yield regardless of the used seed rate (Table 

4).Similarly, the increase in seed rate did not cause significant 

increase in seed yield whether the seeds were treated or not 

treated with fungicides. In 2016/2017,the fungicides did not 

show significant effects on seed yield when the seeds were 

sown at rates of 50 and 60 kg/fedd.Vitavax 300 and Sun light 

showed deleterious effects on seed yield when the seed rate 

increased from 30 to 40  kg/fedd. (Table 4). 

In both seasons, straw yield was not affected by 

fungicides regardless of the used seed rate (Table 5). 

Similarly, the increases in seed rate, in both years, did not 

show significant effects on straw yield whether the seeds 

were treated or not treated with fungicides (Table 5). 
 

Table 3. Effect of different combinations of seed- 

dressing fungicides and Seed rates on flax stan 

under field conditions                           

Fungicide 

Year 2015/ 2016 Year 2016/ 2017 

Seed 
Rate  

(kg/fedd.) 
Seed 

Rate 
(kg/fedd.) 

60 50 40 30 60 50 40 30 

Vitavax 300 109.50
a 
112.25 95.75 184.50 152.50

b 
168.25 173.00 198.25 

Rizolex T 109.75 148.25 140.00 170.00 191.00 158.50 203.00 162.25 

Sun light 78.00 123.00 155.25 142.75 185.25 213.00 186.25 202..00 

Monceren T 150.00 155.75 143.25 142.25 175.75 176.50 126.25 181.75 

Maxim AP 108.75 86.75 151.50 160.00 184.25 235.25 207.00 197.00 

Control 107.50 100.25 117.50 138.50 237.25 231.25 210.00 177.50 

F.value = 2.47 and P>F =0.002              F.value = 1.06 and P>F = 0.406.           

LSD (P≤ 0.05) = 49.20                    LSD (P≤ 0.01) = 41.52 
aManual planting and each value is the number of plants in a 

0.16m2area (0.40X0.40m) and calculated from four replicates. 
bMechanical planting and each value is the number of plants in two -

meter long  row and calculated from four rows. 
 

Table 4. Effect of different combinations of seed- 

dressing fungicides and seed rates on seed 

yield (ton/fedd.) under field conditions 

Fungicide 

Year 2015/ 2016 Year 2016/ 2017 

Seed 
Rate 

(kg/fedd.) 
Seed 

Rate 

(kg/fedd.) 

60 50 40 30 60 50 40 30 

Vitavax 300 0.57a 0.60 0.57 0.58 0.59b 0.60 0.58 0.65 
Rizolex T 0.55 0.59 0.57 0.61 0.64 0.58 0.58 0.60 
Sun light 0.58 0.58 0.60 0.58 0.61 0.61 0.57 0.65 
Monceren T 0.59 0.58 0.55 0.56 0.59 0.58 0.62 0.65 
Maxim AP 0.55 0.57 0.59 0.56 0.63 0.61 0.61 0.60 
Control 0.57 0.58 0.57 0.56 0.61 0.58 0.66 0.61 
aMean of four replicates.    bMean of four replicates      F.value = 0.73 and  

p > F  = 0.80       F.value = 1.50 and  p > F  = 0.10    LSD (P≤ 0.10) = 0.05 
 

In conclusion, the results of the present study provided 

an evidence that the reduction of seed rate from 60 kg of 

untreated seed to 30 kg of treated seed did not result in any 
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negative impact on stand, seed yield, and straw yield. It worth 

noting that this reduction increased stand in some cases. 

Therefore, seed-dressing fungicides could help reduce rate of 

seeding to 50%of that of untreated seed. This result is of a 

considerable economic importance due to the steady increase in 

flax seed price and the increasing need of seed for oil industry. 

Table 5. Effect of different combinations of seed- 

dressing fungicides and seed rates on straw 

yield (ton/ fedd.) under field conditions. 

Fungicide 

Year 2015/ 2016 Year 2016/ 2017 

Seed 
Rate 

(kg/fedd.) 
Seed 

Rate 
(kg/fedd.) 

 60 50 40 30 60 50 40 30 

Vitavax 300 3.23a 3.31 3.43 3.25 3.21a 3.25 3.40 3.10 
Rizolex T 3.20 3.34 3.35 3.53 3.33 3.17 3.32 3.26 
Sun light 3.32 3.37 3.51 3.65 3.33 3.16 3.62 3.04 
Monceren T 3.43 3.04 3.24 3.32 3.20 3.30 3.29 2.92 
Maxim AP 3.31 3.13 3.32 3.42 3.05 3.17 3.31 3.19 
Control 3.57 3.29 3.38 3.35 3.18 3.31 3.00 3.23 
aMean of four replicates.   bMean of four replicates.       F.value = 0.88 and 

p > F = 0.62                   F.value = 0.74    and     p > F = 0. 78   
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 تأثٍز انمطهزاث انفطزٌت انكاسٍت نهبذرة ومعدل انتقاوي عهً حدوث نفحت بادراث انكتان
 شىقً محمد انمتىنً ساٌد و، عهى عبد انهادي عهى ، أمم عبد انمنجً عسزان عبد الله عاشىر عبد انىدود سكً

  معهد بحىث أمزاض اننباتاث ، مزكش انبحىث انشراعٍت ، انجٍشة ، مصز
 

معامهت مخخهفت، هي عباسة عه حىافيق لاسبعت معذلاث حقاوي وخمست مطهشاث فطشيت حسخعمم  24، نخقييم أجشيج حجشبت حقهيت نمذة عاميه بمحطت انبحىد انضساعيت بسخا

و سيضونكس حي وصه لايج ومىوسشيه حي و ماكسيم .  300 سكاكجم / فذان بعذ أن عىمهج بانمطهشاث انفطشيت فيخاف 60،   50،40، 30نمعامهت انبزسة. صسعج انخقاوي بمعذلاث

كجم /فذان مه  30كجم/ فذان مه انبزسة انغيش معامهت إني  60% ورنك مه  50هي اوه مه انممكه حخفيط معذل حقاوي انكخان انمسخعمهت في انضساعت بىسبتحبشهه انذساست انحانيت ع

إني صيادة في  -آأحياو - ش أن هزا الاوخفاض أديومحصىل انبزسة ومحصىل انقش . انجذيش بانزكانبزسة انمعامهت  دون أن يخشحب عهي رنك أي حؤثيشاث سهبيت عهي عذد انىباحاث انقائمت 

 بزسة انكخان بؤلاظافت نماهزا االاوخفاض في معذل انخقاوي انمسخعمهت في انضساعت نه اهميت كبيشة مه انىاحيت إلاقخصاديت وظشا نهضيادة انمعطشدة في سعش كما أن عذد انىباحاث انقائمت. 

      انضيج.نها مه أهميت صىاعيت مخضايذة في إوخاج 


