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ABSTRACT 
 

Laboratory and field experiments were conducted to estimate the effect of fungal disinfectant 

(Tendro 40% FS) and seed drying treatments and their interaction on physiological quality and field 

performance of wheat seed. Seeds were exhibited to the fungal disinfectant concentrations i.e., 5cm3kg-1, 

3cm3kg-1 and 7cm3kg-1 seed in addition to undressed seed as control treatment, while the second factor was 

seed drying treatments i.e., natural drying (indirect sunlight), interrupted drying (hot air dryer) and rapid 

drying (oven dryer). Factorial experiment in RCD and RCBD with 4 replicates were set to perform laboratory 

and field experiments, respectively. All fungal disinfectant concentrations significantly enhanced the 

germination indices over the untreated seed, while 5cm3kg-1 treatment showed the greatest increase upon 

control of G% (5.4%), FE% (7.4%), SDW (40%) and (23%), SVI (46.2%) and (27.2%) of laboratory and 

field performance, respectively. SMC ranged from 11.18%, 11.07% and 11.0% for natural, interrupted and 

rapid drying treatments, respectively. More, rapid drying recorded the highest loss of water in the shortest 

period of drying which was 4h(4h×1day), followed by interrupted and natural drying treatments which 

recorded 8h(4h×2days) and 24h(6h×4days), respectively. Moreover, the interrupted drying significantly 

permits the higher values of G% (93.5%), FE% (87.8%), SDW (0.20g) and (0.17g) and SVI (0.19) and (0.15) 

of laboratory and field performance, respectively. Finally, the interaction treatments showed no significant 

effect but on MGTday trait, more treatment 5cm3kg-1×8h of interrupted drying showed the highest seed 

physiological and field performance values upon the other interaction treatments. 
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INTRODUCTION 
 

Since seeds with high moisture contents have a 

high respiration rate and are liable to be attacked by micro-

organisms, insects and other pests, which from the greatest 

reason to decrease germination and vigor (Sawant et al., 

2012). In wheat grains, the moisture should be ranged from 

18 to 20 % at harvesting time, then after that seeds should 

have to be dried in order to decrease moisture contents to 

12 % for safe storage or 13.5 % for immediate sale. If the 

moisture in the seeds is more than 12 % at the time of 

storage, the high levels of both heat and water, increased 

intensify of respiration in seeds, increases the risk of fungal 

disease, pest and other disease attack and lead to reduce the 

quality of seeds (Mantovani, 2003). Likewise, seeds should 

be stored in proper moisture. 

Fungal diseases which requires higher moisture 

above 18 %, taken place commonly in all the cultivated 

grains and have been found to cause most damage such as 

abortion, rot, necrosis, discoloration, reduced germination 

and vigor, and may harm or kill the seedlings before or 

after emergence (Hagedorn, 1984 and Shetty, 1988). Due 

to infection in seeds, wheat crop gets different diseases 

which adversely affect the annual production. The 

infection from such diseases could be minimized or 

reduced by using only healthy and good quality seeds 

chosen through treatment with fungicide, which actually 

enhancing the ability to protect seeds from attacking by the 

infection and to prevent the destruction of seed 

germination and seedling growth during the period of high 

sensitivity (Khatiwada, 2016). Many seed disinfectants 

depending on its chemically compositions and its 

concentrations will probably control certain diseases, but at 

the same time, might depressed, maintained or little 

increased the vigor of seed and seedling growth. 

Losses in wheat products or grains is the main 

problem emerge through poor drying practice. Therefore, 

good and healthy drying practice is critical for minimizing 

post-harvest losses, since it directly affects safe storage of 

seeds. Seed drying treatments, natural or artificial might be 

based on features of each of species such as, the sample 

size of harvested seeds and on climate conditions after 

seeds were harvested. The natural drying which conducted 

directly under the sunlight or indirectly under the shade is 

widely important in seed production process, as it fetch 

homogeneous and consistent post-harvest seed maturation 

(Berti et al., 2005). Artificial drying methods are more 

oftentimes applied, which are more easily adjustable in 

seed production techniques, affording rapid and efficient 

removal of large amounts of moisture in shorter times 

(Carvalho, 1994). These methods achieve the maintenance 

of seed quality when proceed under technical criteria and 
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several aspects should be considered when choosing 

between seed drying methods to be used with minimal 

damage for physical and physiological seed quality, such 

as specific characteristics of each product harvested, 

effectively amounts of harvested seed, harvest speed rate, 

duration time of drying, energy consumption, seed end 

purpose and human knowledge of technology and 

production (Maia, 1995).  

The purpose of the present research paper was to 

study the effect of three concentrations of fungal 

disinfectant (Tendro 40 % FS), three types of seed drying 

treatments and their interactions on the possibility of 

improving or maintaining seed germination indices, 

seedling vigor and field performance of wheat seedlings. 
 

MATERIALS AND METHODS 
 

This study was conducted through two 

experiments, one at the laboratory of Seed Technology 

Research Unit, Mansoura City, Field Crops Research 

Institute, Agricultural Research Center, Giza, Egypt. The 

second experiment, was conducted at experimental farm in 

Faculty of Agriculture, Mansoura University, Egypt. Seed 

samples of wheat cultivar (Misr 1) were received from 

Seed Central Administration for Seed Testing and 

Certification (CASTC), Egypt, from the harvested season 

May 2017, with an initial seed moisture content of 16 ± 0.2 

%. Halve kg of seed samples were taken for each 

treatment, then packed in muslin cloth bags for applying 

seed treatments.  

Both of laboratory and field experiments consisted 

of two factors; the first factor consisted of four treatments 

which were, seed dressing of three different concentrations 

of commercial fungal disinfectant (Tendro 40 % FS) i.e., 

5cm
3
kg

-1
 (standard conc.), 3cm

3
kg

-1
 and 7cm

3
kg

-1
 seed, in 

addition to undressed seed (control treatment). The second 

factor included three seed drying treatments i.e., natural 

drying (ND), interrupted drying (ID) and rapid drying 

(RD) treatments.  

Fungal disinfectant treatments take the form of 

quick-wet method (seed dressing). Firstly, seed samples 

were packed in muslin cloth bags, then fully immersed in 

each concentration of fungal disinfectant solution and 

shaken for 2 minutes until have been dressed with the 

solution, thereafter the seeds were allowed to dry for 24 

hours under surrounding laboratory conditions.  

Natural drying (ND) treatment induced by the 

indirect daily sunlight conditions (24±2°C and 30±3%RH), 

seed moisture content was measured three times a day 

using a digital Multi grain moisture meter until reaching 

the constant moisture content of 11.18% (until no change 

in moisture content) and the exposure time took 24 hours 

(6h×4days) of drying period. Interrupted drying (ID) 

treatment induced by the hot air dryer (model Retsch 

TG100, 230V&50Hz), the seed samples were transmitted 

to the dryer modified to a 1m/s of flow rate, 40°C of air 

temperature and 20% air humidity, seed moisture content 

was estimated every hour by Multi Grain meter till seeds 

reached the constant moisture content of 11.07 % and the 

exposure time took 8 hours (4h / 2days) of drying period. 

Rapid drying (RD) treatment induced by oven dryer under 

forced-air ventilation, temperature was optimized at 40°C, 

seed moisture content was estimated every hour and the 

constant moisture content reached 11.0% and the exposure 

time took 4 hours (4h /1day) of drying period.  

Dried treatment samples were packed in sealed 

Polyethylene bags for further seed physiological quality 

and field performance assessments.  

Laboratory experiment 

Germination procedure 

In order to assess the germination and physiological 

quality of the seeds, four replicates of 200 seeds per each 

treatment were sown on the top of whatman No. 1 filter 

paper moistened with 10 ml of distilled water in sterilized 

Petri-dishes (14cm diameter), each Petri-dish contain 25 

seed, four Petri-dishes kept close together and counted as 

though they were one replication and preserved in growth 

chamber at 25°C. Germination progress was measured at 

24 h intervals and continued until the fixed state of 7 days 

after planting treatments.  

Randomized Complete Design (RCD) with four 

replicates was set to perform the experiment with two 

factorial concepts, 4 fungal disinfectants × 3 seed drying 

treatments.  

Physiological seed quality assessments 

Germination indices were measured according to 

ISTA (2011) as follow; Germination percentage  

(G %) =  × 100. 

Energy of germination (EG %) was determined on 

the 4
th
 day of seed sowing as recorded by Ruan et al. 

(2002) as follow;  

EG % =  × 100. 

Mean Germination Time (MGT day) calculated 

according to Ellis and Roberts (1981) formula;  

MGT=  

where  
n, is the number of seeds germinated on day D and D is the 

number of days counted from the beginning of the test.  

Accelerated aging test (AAT) was taken place as 

follow; 100 seeds for each treatment were placed in 

accelerated aging specific containers and kept at 41°C for 

72h and 100 % RH (ISTA, 2006). 

Seedling length (cm), ten seedlings were taken 

randomly per each replicate to measure seedling length 

expressed in cm at the end of standard germination test.  

Seedling dry weight (g), ten seedlings were oven-

dried at 70ºC until constant drying weight was reached, 

according to Agrawal (1986).  

Seedling vigor index (SVI-II) measured by the 

formula;  

SVI-II =   

According to Abdul- baki and Anderson (1973). 

Field performance experiment  

The field experiment was conducted at 

experimented farm in Faculty of Agriculture, Mansoura 

Univ., Egypt, in the 15
th
 of November, 2017. About 300 

wheat seeds per square meter were sown, the sowing rate 

was 2-3 seeds per seedbed with 10 cm distance between 

holes, 25 cm between lines and 1-1.5 cm of depth sowing. 

After sowing, the soil slightly pressed in order to compact 

the soil, to maintain the soil moisture and permit the seeds 
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to obtain more water. The experiment was set according to 

factorial experiment in Randomized Complete Block 

Design (RCBD), with four replicates and the experiment 

consisted of 48 treatment combinations of 4 fungal 

disinfectants × 3 seed drying treatments× 4 replicates.  

Field performance assessments 

Field emergence (FE%) was recorded from sowing 

date and continued until no further emergence taken place at 

7
th
 day. At the seedling stage, 10 plants from each treatment 

were picked to estimate mean emergence time (MET day), 

seedling length (cm), seedling dry weight (g) and seedling 

vigor index (SVI-II), as shown before.  

The obtained data were statistically analyzed 

according to the technique of analysis of variance (ANOVA) 

for the Randomized Complete Design (RCD) for laboratory 

experiment and the Randomized Complete Block Design 

(RCBD) for field experiment as published by Gomez and 

Gomez (1984) using “MSTAT-C” computer software 

package. Least significant difference (LSD) method was used 

to test the differences among means of treatment at 5 % level 

of probability as described by Snedecor and Cochran (1980).  
 

RESULTS AND DISCUSSION 
 

Results  

Respective drying curve induced by seed moisture 

content (SMC %) 

Moisture content curves of wheat seed over drying 

times (hours) exposed to three different drying treatments 

were presented in Figure 1. The respective drying curves 

clarified that the removal of moisture from seeds was 

growing slower with time in natural drying (ND) induced by 

the indirect sunlight conditions which taken 4h×6days of 

drying period, followed by the artificial drying treatment as 

interrupted drying (ID) induced by the hot air dryer which 

taken 4h×2days while it was substantially faster in rapid 

drying (RD) induced by oven dryer conditions which taken 

4h×1day of drying period. Furthermore, the RD seed 

treatment showed the highest loss of seed moisture in the 

shortest period of time followed by ID and ND treatments, 

which were 4h, 8h and 24h, respectively as shown in Figure1. 
 

 
Figure 1. Drying curves representing seed moisture 

contents (SMC%) of wheat seeds in terms of 

drying time, natural drying (ND), interrupted 

drying (ID) and rapid drying (RD) methods. 
 

Physiological seed quality assessments 

The analysis of variance for the physiological seeds 

quality assessments showed statistically significant 

differences (P<0.05) between fungal disinfectant (Tendro 

40% FS) concentrations and seed drying treatments. All 

disinfectant concentrations revealed high indices of 

germination and seedling vigor measurements as compared 

to the undressed seed (cont.). Treatment of 5cm
3
.kg

-1
 

recorded the highest values of G (93.6%), seedling length 

(22cm), SDW (0.21g) and SVI-II (0.19) and hardly decrease 

the MGT (3.41day), whereas treatment of 7cm
3
.kg

-1
 recorded 

the highest values of EG (81.7%) and they share the same 

value of AAT (88.8%). Furthermore, the values of 3cm
3
.kg

-1 

treatment slightly comes down compared to the other 

treatments, as pointed in Table 1.  
 

Table 1. Physiological seed quality assessments as affected by three concentrations of fungal disinfectant and three 

seed drying treatments of wheat seeds.   
Traits/Treatments G (%) AAT (%) EG (%) MGT(day) Seedling length(cm) SDW (g) SVI-II 
Disinfectant (Tendro 40% FS)  
- Undressed seed (Cont.)  88.8 83.4 76.7 3.80 19.8 0.15 0.13 

- 5 cm3.kg-1 (Standard conc.) 93.6 88.8 81.5 3.41 22.0 0.21 0.19 

- 3 cm3.kg-1 91.1 85.3 80.2 3.63 20.9 0.16 0.14 

- 7 cm3.kg-1 92.9 88.8 81.7 3.45 21.2 0.17 0.16 

LSD 0.05 2.5 2.6 4.4 0.1 0.3 0.02 0.02 
Drying methods  
- Natural drying (ND) 91.2 85.7 79.1 3.59 20.9 0.17 0.16 

- Interrupted drying (ID) 93.5 89.5 83.4 3.43 21.6 0.20 0.19 

- Rapid drying (RD) 90.1 84.5 77.6 3.70 20.4 0.14 0.13 

LSD 0.05 2.2 2.3 3.8 0.08 0.3 0.02 0.02 
G%: Germination percentage, AAT: Accelerated aging test, EG%: Energy of germination, MGTday: Mean germination time,  

SDWg: Seedling dry weight and SVI-II: Seedling vigor index  

The interrupted drying (4h×2days) treatment of seeds 

resulted in higher germination and seedling vigor indices i.e., 

G (93.5%), AAT (89.5%), EG (83.4%), seedling length 

(21.6cm), SDW (0.20g) and SV-II (0.19) and the lowest MGT 

(3.43day), as compared to natural  and rapid  drying 

treatments. Moreover, natural drying treatment slightly 

increase the mean values of seed vigor and slightly decrease 

MGTday parameters as compared to rapid drying treatment, 

as shown in Table 1.   

Results  presented in Table 2 showed the interaction 

effects at LSD0.05% between fungal disinfectant and seed 

drying treatments and pointed that, the interaction treatments 

(Tendro 40% FS × seed drying) recorded the highest mean 

values of all measurements compared with the undressed 

seeds (cont.), while the treatment of 5cm
3
.kg

-1
 surpass the 

other concentration treatments with regard to the interaction 

mean values of G%, SDWg and SVI-II, meanwhile there 

were a slight differences between 5cm
3
.kg

-1
 and 7cm

3
.kg

-1
 

treatments with regard to AAT%, EG% and MGTday 

measurements. Moreover, the interrupted drying (4h×2days) 

of seeds showed the greatest interaction effects of all 

measured characters against natural and rapid drying 

treatments with the exception of energy of germination. 

Meanwhile, the natural drying slightly increases those 
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parameters over rapid drying treatment. The treatment of 

5cm
3
kg

-1
×ID gave a higher value of G% (96.5%), AAT 

(92.2%), and SVI-II (0.24) and the lowest value of MGT 

(3.32day). While the treatments of 7cm
3
.kg

-1
×ID and 5cm

3
.kg

-

1
×RD recorded the highest values of EG (85%) and SDW 

(0.27g) respectively, as shown in Table 2. 
 

Table 2. Physiological seed quality assessments as affected by the interaction between three concentrations of 

fungal disinfectant and seed drying treatments of wheat seeds.   
Fungal disinfectants × 
Seed drying  

G% AAT% EG% MGTday SDWg SVI-II 
Mean±2SD Mean±2SD Mean±2SD Mean±2SD Mean±2SD Mean±2SD 

Undressed seed × ND 88.6±3.7 82.9±2.3 74.0±3.3 3.78±0.30 0.15±0.02 0.13±0.02 
Undressed seed × ID        90.8±1.0 87.7±2.3 82.5±10 3.54±0.10 0.18±0.00 0.16±0.00 
Undressed seed × RD        87.1±4.0 79.6±3.2 73.7±5.5 4.10±0.30 0.11±0.03 0.10±0.02 
5 cm3.kg-1 (s conc.) × ND 93.3±2.1 87.9±9.6 81.0±7.8 3.45±0.10 0.20±0.05 0.18±0.04 
5 cm3.kg-1 (s conc.) × ID 96.5±0.8 92.2±5.9 84±23.5 3.32±0.03 0.25±0.05 0.24±0.05 
5 cm3.kg-1 (s conc.) × RD 91.0±3.2 86.4±2.4 79.7±3.7 3.46±0.20 0.27±0.06 0.16±0.06 
3 cm3.kg-1 × ND 90.6±2.5 83.2±2.5 79.7±6.2 3.67±0.30 0.16±0.06 0.14±0.05 
3 cm3.kg-1 × ID 92.2±14 89.0±12 82.2±5.7 3.47±0.30 0.19±0.07 0.17±0.07 
3 cm3.kg-1 × RD 90.8±6.0 83.7±1.9 78.7±4.4 3.74±0.20 0.13±0.01 0.12±0.01 
7 cm3.kg-1 × ND        92.4±7.0 88.9±7.1 82.0±13.8 3.47±0.20 0.18±0.04 0.16±0.04 
7 cm3.kg-1 × ID 94.7±3.8 89.2±9.0 85.0±13.6 3.40±0.20 0.19±0.09 0.18±0.08 
7 cm3.kg-1 × RD 91.7±9.4 88.5±6.8 78.2±11.1 3.49±0.20 0.15±0.04 0.14±0.04 
Means 91.64 86.60 80.06 3.57 0.18 0.16 
LSD 0.05 4.3 4.5 7.6 0.2 0.04 0.03 
G%: Germination percentage, AAT: Accelerated aging test, EG%: Energy of germination, MGTday: Mean germination time,  

SDWg: Seedling dry weight and SVI-II: Seedling vigor index  
 

Field performance assessments: 

Table 3 showed that, all fungal disinfectant 

concentrations treatments significantly (P<0.05) surpassed 

the undressed seed treatment (cont.) for all field assessments 

with one exception. The concentration of 5cm
3
.kg

-1
 

treatment obtained the higher aspects of FE (87.6%), SDW 

(0.16g) and SVI-II (0.14) and the lower MET (3.59day), while 

the higher value of seedling length (19.5cm) was obtained by 

7cm
3
.kg

-1
 treatment. Moreover, 3cm

3
kg

-1
 and 7cm

3
.kg

-1
 

treatments recorded the same values for SDW (0.15g) and 

SVI-II (0.13).  
 

Table 3. Field performance assessments as affected by 

three concentrations of fungal disinfectant and 

three seed drying treatments of wheat seeds.  
Traits FE 

(%) 

MET 

(day) 

Seedling 

length (cm) 

SDW  

(g) 
SVI-II 

Treatments 

Disinfectant (Tendro 40% FS)  

- Undressed seed (Cont.)  81.5 3.92 16.2 0.13 0.11 

- 5 cm3.kg-1 (Standard conc.) 87.6 3.59 19 0.16 0.14 

- 3 cm3.kg-1 85.4 3.73 17.1 0.15 0.13 

- 7 cm3.kg-1 85.9 3.66 19.5 0.15 0.13 

LSD 0.05 3.2 0.11 0.67 0.01 0.01 

Drying methods  
- Natural drying (ND) 84.9 3.69 18.1 0.15 0.12 

- Interrupted drying (ID) 87.8 3.62 18.7 0.17 0.15 

- Rapid drying (RD) 82.6 3.86 17.0 0.13 0.11 

LSD 0.05 2.7 0.1 0.58 0.01 0.01 
FE%: Field emergence percentage, METday: Mean emergence time, 

SDWg: Seedling dry weight and SVI-II: Seedling vigor index.  
 

The interrupted drying (4h×2days) treatment induced 

by hot air dryer gave values of field emergence FE of 87.8%, 

seedling length (18.7cm), SDW(0.17g) and SVI-II (0.15), 

which were higher than those observed when compared to 

the other two drying treatments (i.e.) natural  or rapid  

drying. The benefits from seed treatment of natural drying 

coming through sunlight were significantly greater than the 

rapid drying obtained by the oven dryer, with respect to most 

of the field performance measurements (Table 3).   

Table 4 showed the means of the interaction effects 

between fungal disinfectant concentrations and seed drying 

treatments at LSD0.05%. Data statistically pointed that, the 

treatment with Tendro 40% FS of 5cm
3
.kg

-1
 treatment was 

the superior over the other disinfectant concentration 

treatments and the untreated seed, which recorded higher 

interaction values of FE%, SDWg and SVI-II and lower 

values of METday.  
 

Table 4. Field performance assessments as affected by 

the interaction between three concentrations 

of fungal disinfectant and seed drying 

treatments of wheat seeds.   
Fungal disinfectants × 
Seed drying  

FE% METday SDWg SVI-II 

Mean±2SD Mean±2SD Mean±2SD Mean±2SD 

Undressed seed × ND 80.4±3.6 3.85±0.15 0.13±0.02 0.11±0.02 
Undressed seed × ID 84.8±6.2 3.69±0.26 0.15±0.02 0.12±0.02 
Undressed seed × RD 79.3±4.8 4.23±0.44 0.11±0.04 0.09±0.02 

5 cm3.kg-1 (s conc.) × ND 87.9±3.5 3.56±0.11 0.15±0.03 0.13±0.03 
5 cm3.kg-1 (s conc.) × ID 90.5±4.1 3.54±0.19 0.18±0.03 0.17±0.04 
5 cm3.kg-1 (s conc.) × RD 84.5±5.4 3.66±0.31 0.13±0.04 0.11±0.03 

3 cm3.kg-1 × ND 84.8±2.6 3.72±0.16 0.14±0.02 0.12±0.01 
3 cm3.kg-1 × ID 89.2±1.9 3.61±0.16 0.17±0.02 0.15±0.02 
3 cm3.kg-1 × RD 82±4.9 3.86±0.24 0.13±0.01 0.11±0.01 

7 cm3.kg-1 × ND 86.3±4.2 3.64±0.31 0.15±0.02 0.13±0.02 
7 cm3.kg-1 × ID 87±22.9 3.65±0.34 0.17±0.03 0.15±0.06 
7 cm3.kg-1 × RD 84.4±5.2 3.69±0.29 0.14±0.02 0.12±0.02 

Means 85.09 3.73 0.15 0.13 
LSD 0.05 5.47 0.19 0.02 0.02 
FE%: Field emergence percentage, METday: Mean emergence time, 

SDWg: Seedling dry weight and SVI-II: Seedling vigor index.  
 

The interrupted drying induced by the hot air dryer 

showed the major interaction effects on most of the field 

performance measurements, followed by natural and rapid 

drying treatments, respectively. Regarding to the interaction 

means, 5cm
3
kg

-1
×ID treatment exceeded the other 

interaction mean values of FE% (90.5%), SDW (0.18g) and 

SVI-II (0.17) and the lower expression of MGT (3.54day). 

Discussion 

Effect of fungal disinfectant treatments 

The seedlings that emerged from seeds which treated 

with fungal disinfectant treatments were success to control 

the potential seed-born and soil borne diseases and 

significantly improved seedling growth and vigor 

measurements, in contrast to untreated seeds which failed to 

control the potential soil diseases and recorded the lowest 

values (Hagedorn, 1984), also caused reduction of yield and 

seed quality induced by the presence of discoloured seeds, 

which in turn can be contaminated by mycotoxins 
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(O’Donnell et al., 2000). Previous researches discussed that, 

applied general fungicides treatments to seeds may provide 

protection during germination, emergence and the early 

establishment stage of the plant (Jensen et al., 1998), 

increased germination, seed viability, vigor and yield (Aamil 

et al., 2004), significantly lowered pre and post emergence 

damping off (Lamprecht et al., 1990), improved length and 

dry weight of shoots and roots (Munkvold and O’Mara, 

2002), early plant growth, rapid, healthy stand establishment 

and  flowering and acquire high yield (Doyle et al., 2001) 

and reduced storage fungi which can obstruct the plant 

growth and reduce their performance (Smith et al., 1999). 

Thus, previous researches and our present results proved in 

general that, disinfectant fungal with any chemical 

application with recommended dosage should help seeds to 

maintain its viability, vigor and emergence percentage and 

do not produce any detrimental effect on seed performance 

and seedling development (Zhang and Hampton, 1999). 

Efficiency of seed drying curves 

The efficiency of drying curves might be more 

widely related to the method itself and to the effect of 

weather conditions, which may have influenced the fact that 

bound water remains for longer times inside the seed, which 

in turn produces gases, vapor in the intergranular space and 

takes up reserves of energy and rather affects seed 

germination and vigor (Maia, 1995; Franke et al., 2008). In 

addition, the direct effects caused by drying process included 

assimilation of cotyledon reserves on the embryonic axis, 

their implications for storage and increasing accuracy of 

physiological potential of seeds at different periods 

(Hartmann Filho et al., 2016).  

Effect of seed drying treatments 

The physiological seed quality significantly affected 

by the different drying temperature, in which a decrease in 

germination indices were observed especially at temperature 

over 40°C (Ullmann et al., 2015). As long as the drying 

process were completely performed well, it significantly 

affects germination, seedling vigor and accumulate more dry 

matter (Pereira et al., 2015). Slow drying induced by natural 

drying (ND) under the indirect sunlight conditions may have 

the impact to preserve the seed at highly moisture content 

and relatively temperature, which accelerate the deterioration 

and so prevent intended drying and finally led to decrease 

the potential seed and seedling vigor (Kelly, 1988). 

Increasing the temperature of drying as produced by oven 

dryer (RD) under forced-air ventilation actually increase the 

rate of water removal from seeds, which led to produce a 

stark difference between the external and the internal part of 

seed, promotes the formation of seed coat cracks and micro-

fissures in the cotyledons, affecting the seed physiological 

quality. More affects such as these, increase the 

susceptibility of the material to latent damage, or even 

worsen deterioration, thus reducing the seed storage 

potential and its physiological quality (Mbofung et al., 

2013), these results actually were proved by the rapid drying 

(RD) method induced by oven temperature, which 

associated with the caramelization of the Maillard reaction 

and hardly causes enzymatic denaturation and degradation, 

pigment loss and decline in phytochemicals, which 

potentially leads to decrease seed viability and seedling vigor 

(Sun and Leopold, 1995; Arslan and Özcan, 2010).Wheat 

seed have a higher resistance to airflow drying air 

temperatures but should be below 43°C or lower to avoid 

seed damage, these results demonstrated by interrupted 

drying (ID) method by controlling the heat through breaking 

up the hot spots in the dryer which usually cause problems to 

seed, this method (ID) award the maintenance of seed 

quality, when proceed under optimized technical criteria 

such as exposure times and temperatures (Ahrens et al., 

2000) which coincide with our findings herein.  
 

CONCLUSION 
 

Treated wheat seeds by fungal disinfectant Tendro 

40% FS with concentration of 5cm3kg-1 as well as seed 

drying treatments through interrupted drying depended on 

the hot air dryer for 8 hours, substantially improving or 

maintain physiological seed quality and field performance 

assessments of wheat seeds. 
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 القمح لبادراثالفسيىلىجيت والأداء الحقلي البذورححج عدة معاملاث لخجفيف البذور علً جىدة  يالمطهز الفطز حأثيز
 ناصز السيد عطيت و محمد طه عبد الزحمن سلمه 

 .مصز  -الجيشة  -مزكش البحىد الشراعيت  -معهد بحىد المحاصيل الحقليت  -قسم بحىد حكنىلىجيا البذور 
 

ش يعايهت  والأخشييعًهُت حذاهًا إاٌ أجشَج حجشبخ ت نذساعت حأرُ طهش انفطشٌ ب حقاوي انقًححقهُ خجفُف انبزوس يعايلاث ن  رلادو Tendro 40 % FS زلارت حشكُضاث يٍ انً

اً عهً جىدة انبزوس انفغُىنىجُت والأداء انحقهٍ  ُُه ش انخفاعم ب ُصىسة، ، ورنك فٍ وحذة بحىد حكُى( 1 )صُف يصشانقًح  نبادساثوحأرُ اُ انبزوس بانً اُ انبزوس، نىج قغى بحىد حكُىنىج

ت، يشكض انبحىد انضساعُت،  حاصُم انحقهُ ت بًضسعت انويعهذ بحىد انً ى نعاو فٍ شهش  انخقاويأخزث يصش. انًُصىسة، جايعت  –كهُت انضساعت انبحزُ غبت سغىبت داخهُت 2017ياَ  عُذَ 

اُعُت حقاوي /كجى3عى5  :ًٌطهش انفطشرلارت حشكُضاث يٍ اناعخخذيج انذساعت . 16±0,2٪ طهش انفطشٌ كًعايهت ق . ًعايهتانغُش  بانخقاوييقاسَت /كجى بزسة 3عى7 ،حقاوي/كجى 3عى3 ،نهً

عٍ :حجفُف زلاد يعايلاثن انخقاويحعشَط  انعايم انزاٍَ كاٌ اُجى عٍ  َىو(6×  ط4عاعت ) 24نًذة  انخجفُف انطبُ باشش انخعشض نعىءان ف نخا،  انشًظ غُش انً  8نًذة  خًقطعانجفُ

اُجى عٍ يجفف انهىاء انغاخٍ  َىو(2×  ط4عاعاث ) اُجى عٍ يجفف انفشٌَىو( 1× ط 4) عاعاث 4نًذة  أو انقصشٌ انخجفُف انغشَعوان خُائج كانخانٍ  .انكهشبٍ ان ج ان  أدي:  وكاَ

ًُع حشكُضاث ب انخقاوي يعايهت طهش انفطشٌج خُشول) انًعايهتانبزوس غُش يقاسَت ب وانبادساثَباث انفغُىنىجُت نلإًؤششاث انإنً حعضَض  انً عايهت بخشكُض، فٍ حٍُ أظهشث (انك  انً

خُشول عٍ أكبش صَادة  حقاوي /كجى3عى5 ج يقاسَت بانخشكُضاث الأخشييعايهت انك هًٍ٪  5,4 يٍ انًطهش انفطشٌ، حُذ كاَ ٪ 23 ٪ و40،  ٍظهىس انحقهيٍ ان٪  7,4 ، يٍ الإَباث انًع

عًهٍ نخجشبت الاَباث٪ يٍ يؤشش قىة انبادساث 27,2٪ و 46,2،  يٍ انىصٌ انجاف نهبادساث عهٍ صعُذ أخش، اخخهف يحخىٌ انبزوس يٍ انشغىبت نطشق عهً انخىانٍ.  انحقهٍوالأداء  انً

غخخذيت بٍُُف انخجف عُتورنك ٪ 11٪ و 11,07٪ ، 11,18 انً ف انطبُ . بًجفف انفشٌ انكهشبٍ غشَعت انو اخٍبانهىاء انغ خًقطعتان،  نطشق انخجفُ رنك، أظهش  بالإظافت إنٍعهً انخىانٍ

ج   فٍ أقصش فخشة صيُُتانبزوس  َغبت فقذ نشغىبتانخجفُف انغشَع أعهً  ف هن عاعاث 8 رىعاعاث   4حُذ كاَ عٍخجفُف هعاعت ن 24 أخُشاً خًقطع وانخجفُ عهً رنك، فئٌ  فعلاً . انطبُ

خًقطع  يعايهت بَاث وانظهىس انحقهٍأعهً ج أعطانخجفُف ان جعهً عكظ انطشق الأخشي يؤششاث الإ هًٍ ٪ يٍ الإَباث87,8٪ و 93,5 ، حُذ كاَ ع جى و 0,2، انحقهٍظهىس انو انً

هًٍ انبادساث يؤشش قىة يٍ  0,150و  0,193هبادساث و انجاف نىصٌ انجى يٍ 0,17 ع . انحقهٍوالأداء نخجشبت الاَباث انً ظهش انخفاعم بٍُ انعىايم ححج انذساعت أخُشاً، نىَ  عهً انخىانٍ

شا فٍ أغهب انصفاث انًذسوعت شاً يعُىَا كبُ عايهت )حأرُ خًقطع بانهىاء انغاخٍ× /كجى بزسة 3عى5، فٍ حٍُ أظهش انخفاعم بٍُ انً ف ان ذة  انخجفُ انبزوس نجىدة قُى ان( اعهٍ عاعاث 8نً

 .انقًح بَاث نبادساث والأداء انحقهٍانفغُىنىجُت 


