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Abstract 

 
The research has been performed on healthy and affected by black-point wheat seeds from 

wheat varieties grown in Modelu location, Calarasi County. It have been studied germination rate, the 
coefficient of seed germination velocity, vigor index, the length of embryonic roots and plumule, fresh 
mass of plantlets, membrane permeability, water content, dry matter and minerals. The implicated 
micoflora in black-point attack was represented by Alternaria sp, Fusarium sp, Stemphyllium sp, 
Rhizopus sp, Aspergillus sp, Cladosporium herbarum, Penicillium sp. Germination rate of seeds free of 
black-point was higher than in affected seeds, but the micoflora detected and associated with the 
occurrence of the attack did not inhibit the germination process. Instead, the coefficient of germination 
velocity and seed vigor index values was slightly higher for black-point-free seed. The fresh mass of 
embryonic roots was superior to Floradur variety in both variants. Plumule length was superior to all 
varieties monitored of black-point free seeds. Membrane permeability after 24 hours was higher in 
seeds affected by black-point compared to the values healthy samples. 
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Introduction 
 

An essential part in research pathology of wheat caryopsis is occupied by black-point attack. 
Black-point has become a common disease of wheat seeds, identified by the appearance of 
brown or brown - blackish spots, located mainly in the embryo, with the possible extension, 
and the extra-embryonic wheat caryopsis. (S. CRISTEA & al.) [4].    
In black-point's apperence in wheat are involved the fungi Alternaria sp., Fusarium sp., 
Stemphyllium sp., Penicillium sp., Aspergillus sp., Rhizopus sp., Cladosporium herbarum (C. 
GHEORGIEŞ & al.) [1]. Research on the complex phenomenon of wheat black-point have 
been conducted on the physiological changes occurred in damaged caryopsis wheat. 
(E.DELIAN & al.)[2]. 
Wheat seed germination is an essential factor that contributes of obtaining higher harvests. 
Researches on influence of some abiotic factors on the germination of wheat seeds are present 
in the specialized literature. 
In the present paper it has been chased the physiological changes occurred during the wheat 
seeds germination from different varieties of wheat. The biological material used was 
composed of wheat seeds free of black-point and affected seeds by this attack. The research 
was conducted in the Physiology and Phytopathology Laboratory of the University of 
Agricultural Sciences and Veterinary Medicine of Bucharest. 
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Materials and methods 
 

The biological material used was represented by the healthy wheat seeds and the seeds 
affected by black-point from 18 varieties of wheat. Initial research has sought to determine the 
involved micoflora in black-point attack to wheat. Micoflora microscopic identification 
associated with black-point attack was carried out by repeated pricking out on potato-glucose-
agar medium (PDA) in Petri plates, the isolates obtained from wheat seeds affected by black-
point. Isolates were incubated at thermostat to 24°C. Germination test was carried out in Petri 
plates on moistened filter paper in four replications of 25 seeds each, at a temperature of 22° 
C, according to STAS [7 ]. Germination rate was calculated by the V. KRISHNASAMY & 
SESHU method [6], and the coefficient of germination speed and vigor index after LO 
COPELAND, 1976 [3]. Fresh mass of plantlets was determined by weighing the embryonic 
roots, plumule and seeds, from 30 plantlets and seeds. For the determination of water content, 
dry matter and minerals of the seeds it have been  proceeded to the initial weigh of seeds, 
maintenance to the drying stove for 24 hours at a temperature of 105 °C and then to the 
calcinations oven at a temperature of 550 °C for 6 hours. Membrane permeability was 
determined by the method of E.DELIAN & al. 2006 [2].  

 
Results and Discussions 
 

The identified micoflora  
To identify the spectrum of fungi involved in black-point's appearance to wheat in 

terms of location, Modelu, were taken samples from 18 varieties. We determined the 
spectrum of associated fungi with this phenomenon and the incidence of attack and the results 
are shown in Table 1. 
 
Table 1.  Wheat seeds micoflora, black-point attack associated 

The 
variety 

The black-
point 
frecquence  
( %) 

Associated micoflora 
Alternaria 
sp 

Fusarium 
sp 

Stemphyllium 
sp 

Rhizopus 
sp 

Aspergillus 
sp 

Cladosporium 
herbarum 

Penicillium 
sp 

Atrium 6.0 + + + + - - + 
Astardo 3.0 + + + - + + - 
Arnold 5.0 + + + - - - - 
Balaton 4.5 + + + - + - - 
Capo 8.0 + + + + - - - 
Fabula 3.0 + + + - - + + 
Fulvio 4.0 + + + + - - + 
Bitop 3.0 + + + + - - - 
Ludwing 2.0 + + + - - + + 
Midas 3.5 + + + - + - - 
Josef 2.5 + + + - - - - 
Peppino 3.0 + + + - - + - 
Pireneo 3.0 + + + - - + - 
Phillip 5.0 + + + - - - + 

Pedro 7.5 + + + - + - - 
Auradur 2.0 + + + - - - - 
Floradur 6.5 + + + + - - - 
Izvor  94 + + + + + - +
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Pathogenic loads of wheat seeds with black-point on this show micoflora associated 
fungi belonging to the genera Alternaria, Stemphyllium, Fusarium, Aspergillus, Penicillium 
and Cladosporium herbarum species. Fungi belonging to the genera Alternaria, Stemphyllium 
and Fusarium were detected in all varieties monitored (Table1). The genera of identified 
fungi were mentioned in the specialized research (C. GHEORGIEŞ & al. [1], S. CRISTEA & 
al. [4]. 
 The characteristics of healthy and affected by black-point wheat seed germination  
The determinations regarding seed germination shows that implicated micoflora in black- 
point's appearance to wheat did not affect the germination, in terms of germination capacity, 
however, germination energy was markedly reduced in the case of attack incidence. After 7 
days of observation it was finding that the black-point-free seeds (BPF) have recorded higher 
germination values than those affected (BP). The exception was the Fabula variety for which 
the germination was high to the seed with black-point (BP) (96%) comparative with the 
germination on healthy seeds (92%). The germination rate varied with the variety and health 
of seeds. Calculating the vigor index, as an indicator of rapid germination and growth (S. 
SIKDER & N.K.PAUL) [5], it was finding that this is higher in the black-point free seeds 
compared to the affected seeds. On the Izvor variety, the index value was bigger in affected 
seeds, even if the micoflora loads was higher and the black – point frequency was bigger.  
(Table 2) 
 
Table 2. Particularities of germination to healthy wheat seed (BPF) and affected with the black-point (BP)  

Cultivar Germination 
% after 7 days 

Rate of germination 
%  

Coef. of velocity of 
germination per day % 

Vigor index 

 BPF BP BPF BP BPF BP BPF BP 
Ludwing 96 100 60.42 57.5 21.21 21 129.91 130.54 
Fulvio 100 98 38.00 22.45 20.89 20.28 128.29 112.77 
Midas 100 100 38.00 14 20.53 20.27 120.45 114.95 
Peppino 100 98 62.00 10.20 21.39 19.88 139.62 104.77 
Pireneo 100 91 22.00 17.58 20.30 19.80 115.62 95.78 
Astardo 98 95.5 38.78 6.28 20.90 19.76 126.10 99.66 
Josef 100 100 54.00 36 21.21 20.81 135.62 126.62 
Balaton 100 100 22.00 0 20.52 19.97 120.29 108.62 
Pedro 98 52 42.86 1.92 20.97 19.27 127.43 49.33 
Bitop 98 98 42.86 4.08 20.99 19,97 128,10 106,43 
Auradur 94 94 38.30 38.30 20.88 20.62 120.23 113.73 
Atrium 98 98 69.39 46.94 21.58 21.09 141.10 130.10 
Floradur 98 92 77.55 52.17 21.75 21.21 145.10 124.79 
Arnold 100 90 30.00 20 20.68 20.44 123.70 106.69 
Phillip 100 100 72.00 38 21.63 20.89 145.29 128.29 
Fabula 92 96 50.00 41.67 21.15 20.97 123.54 124.91 
Izvor 100 98 90.00 87.76 21.15 21.97 134.29 150.10 
Capo 100 100 32.00 26 20.75 20.61 125.29 122.29 

 
The observations regarding the notation of embryonic roots length, after the fourth day 

of germination, and plumule shows that on the seeds with symptoms of black-point the values 
are lower than those obtained from healthy options. The lowest values were measured to 
Pedro variety for which the frequency of damaged seeds was 7.5. For the Izvor variety to 
which the black-point attack frequency was 94%, there were not noted great differences in the 
monitored variations (Table 3). 
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Table 3. The embryonic root and plumule length at healthy wheat seeds (BPF) and affected by black-point (BP) 
- day four 

Variety Root leght (cm)  Plumule leght(cm) 
BPF BP BPF BP 

Ludwing 4.2 3.2 3.77 1.8 
Fulvio 3.7 2.8 2.27 0.87 
Midas 3.5 2.3 1.87 0.63 
Peppino 4.5 2.5 3.43 0.83 
Pireneo 2.7 1.5 1.03 0.4 
Astardo 4.7 1.5 3.5 0.3 
Josef 3.5 1.8 3.73 0.93 
Balaton 3 1.9 1.43 0.8 
Pedro 2.7 0.3 2.27 0.1 
Bitop 5.33 2.8 4.5 1.2 
Auradur 4.62 4.12 2.5 1.2 
Atrium 3.9 3.8 3.8 2 
Floradur 4.1 3.67 3.7 2.2 
Arnold 4.23 2.43 3 0.6 
Phillip 5.47 2.9 3.3 1.2 
Fabula 5.07 2.87 4.2 1.3 
Izvor 5.4 4.17 3.3 2.4 
Capo 3.47 3.4 3.2 1 

 

Fresh mass of plantlet 
The data regarding the embryonic roots mass indicate higher values for black-point 

free seed on the studied varieties, except Ludwig variety for which embryonic root mass on 
affected seeds is 744 mg compared to 399 mg to free of attack seeds. Mass of plumule is also 
superior at the varieties considered healthy (BPF). It is noted a very low value at plumule 
mass for the black-point seeds for the Pedro variety, only 6 mg. Healthy seed mass is lower 
than those affected by black-point which indicates a better mobilization of organic reserve 
associated with plantlet increased vigor, compared to the situation of affected seed. In this 
case Floradur and Izvor varieties shows lower values of seed mass (Table 4), which is 
associated with higher values in terms of root mass and plumule mass. 

 

Table 4. Fresh mass of plantlets: embryonic roots, plumule, seed, the seed of wheat affected by black-point (BP) 
and the black-point free (BPF) 

Cultivar BP BPF 
Fresh root 
Wt./30 
plantlet(mg) 

Fresh shoot 
Wt/30 

plantlet (mg) 

Seeds fresh 
Wt/30 

plantlet (g) 

Fresh root 
Wt./30 
plantlet(mg) 

Fresh shoot 
Wt/30 

plantlet(mg) 

Seeds fresh 
Wt/30 

plantlet (g) 
Ludwing 744 576 2.044 399 1223 1.832 
Fulvio 319 246 1.437 487 610 1.429 
Midas 392 153 1.948 486 366 1.573 
Peppino 368 210 1.851 491 747 1.028 
Pireneo 388 112 1.929 568.8 240 1.604 
Astardo 317 64 1.746 803 933 2.012 
Josef 463 222 1.923 709 654 1.581 
Balaton 389 181 1.699 530 347 1.823 
Pedro 157 6 2.158 834 681 1.837 
Bitop 912 270 2.304 858 1128 1.668 
Auradur 1182 336 1.827 987 573 1.17 
Atrium 1035 444 2.349 997.8 774 1.707 
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Floradur 1095 465 1.17 1722 822 1.287 
Arnold 684 267 2.214 1062 591 1.059 
Phillip 762 294 1.962 1629 1047 1.731 
Fabula 735 351 1.581 2142 1611 2.022 
Izvor 960 498 1.65 1425 864 1.671 
Capo 996 315 1.884 873 843 1.434 

 
Membrane permeability 
The regeneration of bio membranes and the selective functioning of them are essential 

during germination seed and plantlet growth in order to reduce the leakage of electrolyte and 
obtaining vigorous plantlets. As can be seen in Table 5, there are on the one hand differences 
between varieties and on the other hand between healthy and damaged black-point seeds, 
regarding the electrolyte leakage after 3.5 hours of imbibitions of seeds. The maximum value 
of leakage for affected by BP Floradur (80.19 μS g-1) is also associated with a higher value of 
total electrolytes content (183.41 μS g-1). Instead, for the Auradur variety, the electrolytes 
leakage was only 40.16 μS g-1, in relation to a total electrolyte content of 136.53 μS g-1 and a 
permeability index of only 0.29. Rapid restoration of the membranes has as primarily result a 
reduced loss of electrolyte from the germinating seed and a good vigor of plantlet illustrated 
in the specific case by the values shown in Table 4. 
 
Table 5. Membranes permeability to free wheat seeds (BPF) and affected by black-point (BP)  
Cultivar BPF BP BPF BP BPF BP BPF BP 

EL 
(μS g-1) 

after 
 3.5h 

EL 
(μS g-1) 

after   
3.5 h 

TE 
(μS g-1) 

  

TE 
(μS g-1) 

  

IP 
 after  
3.5h 

IP 
 after  
3.5 h 

IP 
 after 

 imbibition 
period  
24 h 

IP 
after 

 imbibition 
period 
24 h 

Ludwing 60.37 67.05 147.28 142.26 0.41 0.47 0.63 0.74 
Fulvio 45.21 46.27 117.90 120.90 0.38 0.38 0.59 0.60 
Midas 52.39 50.79 124.64 101.99 0.42 0.50 0.61 0.76 
Peppino 48.53 53.22 111.75 118.26 0.43 0.45 0.69 0.72 
Pireneo 50.85 48.46 112.22 112.18 0.45 0.43 0.64 0.69 
Astardo 41.62 53.26 99.71 120.03 0.42 0.44 0.68 0.67 
Josef 68.78 58.20 168.41 140.87 0.41 0.41 0.58 0.63 
Balaton 53.66 53.81 107.56 117.30 0.50 0.46 0.69 0.75 
Pedro 68.48 60.04 140.12 114.11 0.49 0.53 0.79 0.84 
Bitop 58.58 56.95 160.66 127.17 0.36 0.45 0.62 0.73 
Auradur 35.95 40.16 91.41 136.53 0.39 0.29 0.72 0.72 
Atrium 49.75 44.75 109.00 125.39 0.46 0.36 0.65 0.61 
Floradur 58.19 80.19 203.01 183.41 0.78 0.44 0.90 0.69 
Arnold 44.09 43.59 84.88 96.85 0.52 0.45 0.71 0.72 
Phillip 56.56 61.32 148.08 139.22 0.38 0.44 0.60 0.69 
Fabula 59.89 55.08 178.07 144.31 0.34 0.38 0.59 0.59 
Izvor 41.09 50.86 133.77 128.16 0.31 0.40 0.55 0.59 
Capo 56.29 67.03 138.18 143.81 0.41 0.47 0.58 0.68 

 
Conclusions 
  

The implicated micoflora in black-point attack appereance was represented by 
Alternaria sp, Fusarium sp, Stemphyllium sp, Rhizopus sp, Aspergillus sp, Cladosporium 
herbarum, Penicillium sp. The rate of germination for the free of black-point seeds was higher 
than in affected seeds, but detected and associated with the occurrence attack micoflora did 
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not inhibit the germination process. The coefficient of velocity of germination and seed vigor 
index were slightly higher values for black-point-free seed. The embryonic roots fresh mass 
was superior to Floradur variety in both options. Plumule length was superior to all monitored 
varieties of black-point free seeds. Membranes permeability after 24 hours was higher in 
affected by black-point seeds compared to the values of healthy samples and was associated 
with lower values of the coefficient of velocity of germination and seed vigor index. 
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