
 
 
 

 
Menoufia J. Plant Prod., Vol. 6   June  (2021):  315 –326       https://mjppf.journals.ekb.eg/ 

315 

 

COMPARATIVE  STUDIES  OF  SOME  AGRONOMIC  AND  GRAIN 

QUALITY  TRAITS  FOR  THREE  NEW  DEVELOPED  RICE 

VARIETIES 
 

Fatma A. Hussein(1)* and Soheir N. Abd El-Rahman(2) 
(1)

 Rice Research Department, Field Crops Research Institute, Agricultural Research 

Center, Egypt.  
(2)

 Crops Technology Research Department, Food Technology Research Institute, 

Agricultural Research Center, Giza, Egypt. soheirkenawy@yahoo.com 

*Crossponding author: fatma_awed2008@yahoo.com 

Received: May  31,  2021                                       Accepted:  Jun.   19,  2021 

ABSTRACT: This study was conducted at Rice Department farm, Sakha Agriculture 

Research Station during 2018 and 2019 seasons. Yield and yield components, grain 

quality, cooking quality, chemical composition with nutrition content were estimated in 

this study for two Egyptian varieties (Sakha 108 and Giza 182) and introduced Black Rice 

variety. 

The results showed that, Sakha 108 variety had the best grain quality characters (hulling 

%, milling% and head rice %) with high performance of grain yield. Giza 182 as indica 

type gave the good performance in yield and yield attributes. Black rice as introduced 

one had high levels of protein, ash, oil and minerals (iron, calcium and zinc) as 

nutritional elements compared with the other two varieties in both seasons, while the 

fiber crud percentage reached to the maximum for Sakha 108 in brown grains while the  

total carbohydrate was high in milled grains of Sakha 108. On the other hand, Giza 182 

variety milled grains recorded the lowest content of minerals except for Ca. For cooking 

quality characters, results indicated that milled grains of Giza 182 gave the highest value 

of water uptake and produced the greatest volume expansion. Sakha 108 and Giza 182 

brown and milled grains had the same time for cooking, while Black Rice variety grains 

gave the highest value for cooking time. 

Key words: Rice Varieties, Black Rice, High Yield, Grain Quality, Traits, Food 

processing. 

 

INTRODUCTION 

Rice is one of the most important 

crops on which the majority of the 

world's population feeds. Rice 

cultivation is spread in many regions 

around the world, such as East Asian 

countries i.e. China, Japan, Thailand and 

others, as well as in India and in some 

African countries such as Egypt and in 

some South American countries like 

Brazil. There are three important types 

of rice, the most famous and most 

cultivated of them are Japonica and 

Indica type, and each of them has its 

own distinctive characteristics, whether 

on the level of vegetative and yield 

characteristics or at the level of the 

quality of the grains and the different 

cooking qualities as well as the 

nutritional value of each of them. 

Egypt has the largest acreage under 

rice growing countries of world that 

ranks first in productivity, to sustain its 

high production and productivity, a 

number of high yielding cultivars and 

hybrid have been developed and notified 

recently past, out of which many 

cultivars are now in seed production. 

Significant variation in physical and 

mechanical properties has been shown 
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among rice cultivars produced in 

different parts of the world with the 

influence of diverse genetic and 

environmental factors (Izawa 2008; Mir 

et. al., 2013). Physical and mechanical 

properties play important role in 

deciding the rice processing operations, 

which directly affect the quality of rice at 

industrial scale and hence determine its 

consumer acceptability. Yang et.al., 

(2014), reported that the long history of 

rice domestication, the indica and 

japonica rice varieties have clearly 

diverged in morphological 

characteristics, agronomic traits and 

physiological and biochemical features, 

as well as in yield, quality and stress 

resistance. However, the proteins and 

genes responsible for these differences 

and their roles for these two rice types 

remain poorly characterized. In addition, 

the tremendous amount of geographic 

overlap in adaptation between the two 

types makes it difficult to identify indica 

and japonica rice efficiently).   

According to Mahajan and Kaur 

(2014), rice is consumed as a whole 

kernel of white rice obtained by milling 

(dehulling and polishing) rough rice. The 

degree of milling depends on purposes 

of milling required. Therefore, degree of 

milling is one of the key factors affecting 

several aspects of rice quality such as 

nutritional, chemical, physicochemical, 

cooking, and eating quality. Also, the 

degree of milling brought about 

variations in nutrient contents. Thomas 

et.al.,(2013) mention that the economic 

value of rice depends on its cooking and 

processing quality, which can be 

measured in terms of water uptake ratio, 

grain elongation during cooking, solids 

in cooking water and cooking time. 

Grain quality is a very wide area 

encompassing diverse characters that 

are directly or indirectly related to 

exhibit one quality type (Siddiqui et.al., 

2007). It also has been reported that a 

diet containing Black rice extracts which 

had anthocyanin (31.3g/100 g) 

decreased cholesterol, LDL- cholesterol 

and concentration of triacylglycerol in 

plasma of rats (Yodmanee et.al., 2011). 

Therefore, in this study, the 

characteristics of the yield, the grain 

quality, and the different cooking 

characters were studied as well as 

chemical composition and some 

nutritional elements were measured for 

the three varieties, one of them was 

Japonica type Sakha 108, Indica type 

Giza 182 and Black Rice in order to be 

used in breeding programs to improve 

the grain quality, cooking characteristics 

and nutritional aspects of rice. 
 

MATERIALS AND METHODS 

This study was established in the 

experimental farm of the Rice Research 

Department, Agricultural Research 

Station, Sakha - Kafr El Sheikh - Egypt, 

during 2018 and 2019 seasons, where 

three varieties in Table 1 were used i.e. 

Sakha 108 (as japonica type), Giza 182 

(as indica type) and Black Rice (as 

japonica type). Black Rice is introduced 

variety rich in important nutrients to the 

human body. The sowing was carried 

out on the first of May in both 2018 and 

2019 successive seasons in 

Randomized Complete Blocks Design 

(RCBD) with three replications. Cultural 

practices were applied as recommended 

by Recommendations of Rice Research 

Department. Rice Training Center 

(RRTC, 2013). Thirty-day old seedlings 

of each genotype were transplanted into 

one seedling per hill in the experimental 

plots. Each plot was 10 m
2
 with plant 

spacing 20 × 20 cm between rows and 

hills.  
 

Measurements: 

1- The agronomic characters: 

Duration (days), plant height (cm), 

number of tillers / plant, number of 

panicle / plant, panicle length (cm), 

panicle weight (g), 1000 grain weight (g) 

and grain yield(t/ha). 
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Table 1:  Parentage, type and origin of studied rice genotypes. 

No Genotype Parentage Type Origin 

1 Sakha108 
Sakha 101/HR5824-B-3-2-

3//Sakha101 
Japonica Egypt 

2 Giza 182 
Giza 181/IR39422-16-1-1-

3//Giza181 
        Indica         Egypt 

3 

 
Black Rice 

Jiegnou 9601  

(Chinese Line)  
Japonica China 

 

2- Some of grain quality characters: 

Hulling   %  

Duplicate 150 grams of rough rice from each variety were used for hulling percentage 

determination. It was calculated according to Khush et al., (1979) as follows:  

          
                     

                           
     

Milling  :%   

It was also determined on the basis of Ghosh et.al., (1971) as follows: 

           
                             

                           
     

 

Head rice % 

The whole grains (head rice) were separated according to the broken size (less than 

1/4
th

 of grain  length) with  rice-sizing  device  and  then  weighted. Head rice percentage 

was determined as follows: 

  Head rice % = 
                        

                     
      

 

Gelatinization temperature (GT) 

Such alkali spreading and clearing of starchy endosperm represented the GT which 

was visually rated on 7– point numerical scale adopted by Little et.al., (1958) scale 

spreading into class as follow; 1- Kernel not affected (very high), 2- Kernel swollen 

(high), 3- Kernel swollen, collar incomplete or narrow (high- intermediate), 4- Kernel 

swollen, collar complete and wide (intermediate), 5- Kernel split or segmented, collar 

complete and wide (intermediate), 6- Kernel dispersed, merging with collar (low), and 7- 

Kernel completely dispersed and intermingled (very low). 
 

Kernel elongation   %  

The length of cooked grains was measured in millimeters. Average length of row and 

cooked grains was calculated. The proportionate change (PC) in L/W ratio was calculated 

according Sood et.al., (1980) as follows:  PC{(Lf/Wf) – (L0/W0)}/(L0/W0)   

Where: Lf/Wf = length / width of the grain after cooking (mm); L0/W0 = length /width of 

the grain before cooking (mm), respectively. 

The following criterion was adapted for classifying varieties with respect to grain 

elongation :Degree of elongation into Proportionate Change (PC) as follows; very high 

(>1.00), high (0.70–1.00), medium (0.40–0.69), low (0.10–0.39), and poor (< 0.10).                   
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Amylose content % 

Amylose content % was determined according to the methods of Williams et.al., 

(1958).  Amylose content was determined by reference to a standard curve and 

expressed on a dry weight basis. Plot the absorbance values at 620 mµ. Against the 

concentration of anhydrous amylase (mg) and determine the conversion factor. The 

dilution factor of 20 for the sample was included in the conversion factor . 

The following scale was used for classifying amylose content (AC); waxy rice (< 7%), 

non-waxy rice: very low amylose content (7–10%), low amylose content (10–20%), 

intermediate amylose content (20-25%), and high amylose content (> 25%). 

 

Determination of chemical composition: 

Moisture, ash, crude protein, crude fiber contents were determined according to the 

methods of Association of Official Agricultural Chemists (AOAC 2010). Total 

carbohydrates content was calculated by subtracting protein, ash, and crude fiber from 

total mass of 100 as reported by AOAC (2010). 

 

Minerals content 

Minerals content (Fe, Ca, Mg, Zn and K) were determined by using the flame 

photometer (Galien kamp, FGA 330, England) and Perkin Elmer Atomic Absorption 

Spectrophotometer. (Model 80, England) as described in AOAC (2010). 

 

Determination of cooking quality: 

Water uptake, volume expansion and cooking time of rice cultivars were determined 

following to procedures of Simpson et.al., (1965). 
 

Statistical analysis 

The obtained data were subjected to analysis of variance according to Gomez and 

Gomez (1984). All statistical analysis was performed using analysis of variance 

technique by means of (COSTAT) computer software package. Least Significant 

differences test (LSD 0.05 and 0.01) was compare among the means of treatments.  

RESULTS AND DISCUSSION 

1- Agronomic and yield characters 

Duration is considering an important character which affected on the other yield 

characters. In Table 2, Sakha 108 gave the longest days for duration, highest number of 

tillers and panicles / plant. Also it recorded the highest value in panicle weight. As well 

as it gave the highest fertility % with highest 1000 grain weight also, gave the highest 

grain yield t/ha in the two seasons. For Giza 182, recorded the average between the other 

two varieties in duration period, number of tillers and panicles/plant, panicle weigh and 

grain yield/ha in the two seasons. Also, it gave the highest value in plant height and 

panicle length. While Black Rice variety have the short duration and gave the lowest 

values in plant height, number of tillers and panicles, panicle weight, panicle length and 

grain yield/ha in the two seasons. These results are in harmony with those obtained by 

Hammoud et.al., (2020), Gewaily et.al., (2019) and Anis et.al., (2016). 

 

Some grain quality characters: 
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Excellent quality characteristics are among the important criteria that are taken into 

consideration when starting to design hybridization and selection programs, so that we 

can obtain high-yield rice varieties with high grain quality to meet farmers' needs, as well 

as consumer requirements with high-quality rice grains and excellent cooking quality to 

suit the Egyptian taste for consumers. 

Data in Table 3 showed that, Sakha 108 was the best variety in hulling %, milling %and 

head rice % in the two seasons, which gave the highest values for these characters 

followed by Black Rice which was higher in head rice %. These results are in harmony 

with those obtained by Hammoud et al., (2020). 
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Table 3: Hulling (%), Milling (%), Head Rice (%), Gelatinization temperature (GT), 

Elongation% and Amylose content (%) of three rice varieties during 2018 and   

2019 seasons. 

Characters 
 
 
 

Varieties 

Hulling (%) Milling (%) 
Head Rice 

(%) 

Gelatinization 
temperature 

(GT) 

Elongation
 

(%) 

Amylose 
content 

(%) 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

Sakha108 80.23 80.23 72.26 72.11 63.06 64.2 6.33 6.33 43.03 42.70 18.4 18.66 

Giza 182 78.93 79.11 67.9 68.2 57.5 57.85 6.33 7.00 43.73 43.84 17.8 17.68 

Black Rice 78.43 79.22 68.1 67.66 59.83 60.07 5.66 6.33 51.13 48.44 21.46 21.19 

LSD 0.05 1.87 2.78 4.18 5.03 5.53 6.16 3.02 2.38 4.44 3.94 0.31 0.83 

LSD 0.01 3.10 4.61 6.94 8.35 9.18 10.22 5.01 3.96 7.36 6.53 0.52 1.37 

*, **Significant at 0.05 and 0.01 levels of probability, respectively 
 

Giza 182 gave the highest values of 

Gelatinization temperature (GT), with low 

amylose in the two seasons. Black rice 

variety gave the highest value in 

elongation % character with high 

amylose in the two seasons. For amylose 

content, Rachel et.al., (2013) mentioned 

that amylose content % have significant 

role in all cooking and eating properties 

of a rice variety.  

 

Chemical composition of rice 
grains 

Chemical composition of studied 

varieties is shown in Table (4). The 

moisture content significantly varied 

among the rice grains that ranged 

between 12.35 to 14.00% in the first 

season and from 12.31 to 13.89% in the 

second season. Giza 182 brown grains 

gave the highest moisture content 

followed by Sakha 108 milled grains 

14.00% and 13.89% and13.89%-13.80% in 

both seasons. The lowest moisture 

content was recorded with Black Rice 

cultivar in both seasons. These values 

were below than 14% (optimal %) for bag 

storage of grains (Juliano and Villarreal, 

1993), low moisture content is known to 

enhance keeping quality of rice under 

storage. 

Protein content in rice is one of the 

most important determinants, which 

influence the quality of grains (Singh et. 

al., 2014). Protein content of the tested 

varieties ranged from 6.11 to 10.69%. The 

highest protein content was produced 

from Black Rice, followed by Giza 182 

brown grains in both seasons. Sakha108 

and Giza 182 milled grains followed by 

the other tested varieties which gave the 

same lowest values in the two seasons. 

The lowest protein content was estimated 

in Sakha 108 milled grains in the two 

seasons (Table 4). Protein is the second 

highest component after starch in rice 

kernel. Protein is available in varying 

amounts in rice, mostly ranging from 

6.5% to 8.7% with some exceptions, 

where it varies from the main range (Mir 

et.al. ,2016). Black Rice has the highest 

amount of protein than other varieties 

(Murali and Kumar, 2020). Giza 182 had 

6.79% protein (Gewaily, et.al., 2019). 

Ash residual is generally taken to be a 

measure of the mineral content of 

materials. High ash content in milled rice 

is an indication of a good quality of 

minerals (Dipti et.al., 2003). In both 

seasons, Black Rice had the highest 

values of ash content followed by other 

varieties, while Giza 182 milled grains 

had the lowest values for ash content in 

both seasons.  
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Table 4: Chemical composition of the three rice varieties during 2018 and 2019 seasons 

on dry weight basis. 

  Characters 
 
Varieties 

Moisture% Protein% Ash% Oil% Fiber% Carbohydrate% 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

Sakha108   
milled grains 

13.9 13.83 6.16 6.1 0.96 1.03 0.56 0.60 0.66 0.63 91.67 91.66 

Sakha108  
brown grains 

13.66 13.43 9.96 9.9 1.46 1.5 1.56 1.6 1.5 1.46 85.6 86.56 

Giza 182   
milled grains 

13.6 13.46 7.4 7.36 0.93 0.93 1.00 1.03 0.53 0.5 90.13 90.2 

Giza 182   
brown grains 

14.0 13.9 10.4 10.43 1.33 1.33 1.56 1.63 0.63 0.63 86.13 86.03 

Black Rice 12.4 12.3 10.63 10.7 1.83 1.86 1.76 1.73 0.6 0.6 85.2 85.1 

LSD 0.05 0.20 0.45 0.09 0.21 0.17 0.12 0.18 0.18 0.10 0.12 0.27 0.30 

LSD 0.01 0.30 0.65 0.13 0.30 0.25 0.18 0.27 0.27 0.14 0.18 0.39 0.44 

*, **Significant at 0.05 and 0.01 levels of probability, respectively 
 

Sakha 108 milled grains had the 

lowest fat content compared to brown 

grains and other varieties in both 

seasons (Table 4). 

The fiber crude significantly varied 

among the rice cultivars that ranged 

between 0.52 to 1.48% in the first season 

and 0.49 to 1.46% in the second season. 

In both seasons, Sakha 108 brown grains 

had the highest values of fiber crude 

followed by other varieties. The lowest 

values of fiber crude were recorded with 

Giza 182 milled grains.  

Data also showed that the rice 

varieties significantly differed in total 

carbohydrate percentage. Sakha 108 and 

Giza 182 milled grains gave the highest 

values of total carbohydrate percentage 

85.17%- 91.67% and 85.12%- 91.16 %, in 

2018 and 2019 season respectively. While 

brown grains for Sakha 108 followed by 

Giza 182 and Black Rice grains had the 

lowest values of total carbohydrate 

percentage (85.55%- 85.56%),
 

(86.11%- 

86.00%) and (85.17%- 85.12%) for 2018 

and 2019 season respectively) (Table 4). 

Murali and Kumar (2020), investigated 

that black rice has low amount of 

carbohydrates. The results indicated that 

Sakha 107 had the highest value of total 

carbohydrate content in both seasons 

compared to Giza 182 and Giza 179 

(Gewaily, et.al., 2019).   

Cooking quality of rice grains: 

The water uptake ratio is an important 

parameter during cooking rice (Horigane 

et.al., 2000). The rice cooking quality 

characteristics in milled and brown 

grains of tested varieties were evaluated 

included water uptake (ml H2O/100g rice), 

volume expansion and cooking time 

(min.). Highly significant differences were 

observed for each of the previous 

characteristics among the tested 

varieties (Table 5). Data showed that Giza 

182 milled grains variety gave the highest 

values for water uptake followed by 

brown grains and other varieties, while 

Sakha 108 brown grains gave the lowest 

values for water uptake in both seasons. 

The other variety under study came in 

between. The water absorption by rice 

during cooking is considered as an 

economic quality parameter, because it 

gives the estimate of the volume increase 

during cooking. The present results are 

agreeing with Gewaily, et.al., (2019), they 

reported that Giza 182 was contained the 

highest values of the water uptake ratio 

compared with Giza 179 and Sakha 107 in 

both seasons.  During cooking, rice 

grains absorb sufficient water and 

increase in volume through increase in 

length and width. Lengthwise increase 

without increase in girth is desirable 

characteristic in high-quality rice (Shinde 

et.al., 2014).  
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Table 5: Cooking quality of three rice varieties during 2018, 2019 seasons. 

Sample Water uptake % Volume 
Expansion % 

Cooking time 

(min) 

 2018 2019 2018 2019 2018 2019 

Sakha108 milled grains 249.4 248.2 242.8 242.1 15 15 

Sakha 108 brown grains 194.1 193.3 233.0 232.3 30 30 

Giza 182  milled grains 281.4 280.6 300.0 299.3 15 15 

Giza 182 brown grains 221 220.6 243.6 243.0 30 30 

Black Rice   216.4 219.9 250.0 249.4 35 35 

LSD 0.05 3.12 3.64 4.28 5.31 NS NS 

LSD 0.01 4.54 5.30 6.23 7.73 NS NS 

*, **Significant at 0.05 and 0.01 levels of probability, respectively  
 

The cooking time is the time needed 

to make the opaque central portion of the 

rice grain disappears completely during 

cooking (Itagi, and Singh, 2015). Results 

in Table (5) indicated that the cooking 

time was high in Black rice followed by 

Sakha 108 and Giza 182 milled and brown 

grains in both seasons. 

Minerals are essential chemical 

elements that play an important role in 

glucose homeostasis, the transmission 

of nerve impulses and enzyme cofactors 

in the body. Macro minerals are needed 

in large amounts, while trace minerals 

are needed in very small amounts. The 

minerals content of three rice varieties 

during 2018, 2019 seasons are presented 

in Table 6. Black Rice gave the highest Fe 

content in both seasons followed by Giza 

182 brown grains, while Giza 182 milled 

grains recorded the lowest content of Fe.  

For Ca content, Sakha 108 recorded the 

lowest value in both seasons, while Black 

Rice had the highest value. Giza 182 

milled grains gave the lowest value in Mg 

content in 2018and 2019 season. 

Giza 182 milled grains contained the 

lowest Zn and K content in both seasons. 

Sakha 108 brown grains, Black rice gave 

the highest K content, respectively. On 

the other hand, the highest amount of Ca, 

Fe and Zn were observed in Black rice 

variety. These results confirmed that 

higher mineral contents can be found in 

black rice variety followed by Sakha 108 

brown grains and Giza 182 brown grains 

than milled varieties. Similarly, Zhang 

et.al., (2004) reported that a higher 

amount of minerals, such as iron, zinc, 

manganese, and phosphorus, were found 

in Black Rice. 
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Table 6: Minerals (ppm) of three rice varieties during 2018, 2019 seasons. 

Sample Fe Ca Mg Zn K 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

Sakha108 
milled 
grains 

5.43 5.5 491.5 501.4 536.1 532.76 14.8 15.0 473.4 481.06 

Sakha108 
brown 
grains 

6.1 6.5 527.1 531.0 637.86 638.2 19.13 19.3 1749.43 1745.1 

Giza 182 
milled 
grains 

3.93 3.7 522.5 518.0 168.66 171.1 12.1 13.00 231.06 233.13 

Giza 182 
brown 
grains 

7.66 7.73 622.5 631.0 508.83 511.23 19.4 19.3 1260 1262 

Black Rice 9.13 9.2 1033.76 1017.9 197.36 200.16 20.5 20.8 1450.26 1462.1 

LSD 0.05 0.50 0.32 4.66 2.32 1.65 3.96 0.54 1.42 17.23 10.87 

LSD 0.01 0.73 0.4 6.78 3.38 2.41 5.76 0.79 2.08 25.08 15.82 

*, **Significant at 0.05 and 0.01 levels of probability, respectively 
 

Conclusion 

Egyptian rice varieties contain many 

qualities desired traits and accepted by 

farmers and consumers, such as early 

and high yield, as well as quality 

characteristics such as high milling % 

and head rice with low amylose 

percentage preferred by consumers as 

showed in Sakha 108. Also in Black Rice, 

It was found that it contains a good 

percentage of some minerals important 

to the human body. Black rice, Sakha 108 

and Giza 182 brown grains has several 

promising health benefits. They are rich 

source of Fe, Zn, Mg and K.  
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 المحسنو الارز من مقارنو  بعض الصفات المحصوليو وصفات جوده الحبوب لثلاث اصناف
 

 (2)سيير نظمى عبد الرحمن ، (1)فاطمو عوض حسين
 مصر- مركز البحوث الزراعيو -معيد بحوث المحاصيل الحقميو –قسم بحوث الارز ( 1)
 مصر - الجيزه-مركز البحوث الزراعيو -معيد بحوث تكنولوجيا الاغذيو -قسم بحوث تكنولوجيا المحاصيل( 2)

 الممخص العربى
بسخا خلال موسمى الزراعو  بحوث الزراعيةال الارز محطة ة البحثية لقسم بحوثقيمت ىذه الدراسو فى المزرعأ

بالمحصول ومكوناتو وبعض صفات الجوده للاصناف التاليو : سخا  دراسة الصفات الخاصة بيدف .2112و  2112
)صنف مستورد طراز  وصنف الارز الاسود )صنف محمى طراز ىندي ( 122 و جيزة صنف محمى طراز يابانىوىو  112

فضل النتائج فى صفات الجوده كتصافى التقشير والتبيض و نسبو الحبوب السميمو أ 112ل الصنف سخا . سج يابانى(
عمى فى أ  الأسود الأرزكان عمى القيم فى المحصول ومكوناتو . أ 122مع محصول حبوب عالى بينما سجل الصنف جيزه 

يسوم ،الزنك( مقارنو بالاصناف الاخرى. سجمت نسب كل من  البروتين ، الرماد، الزيت ومحتوى المعادن )الحديد،الكال
عمى القيم فى نسبو الالياف وكانت الحبوب البينيو لنفس الصنف الاعمى فى نسبو أ 112حبوب الارز البنيو لمصنف سخا 

قل القيم فى نسبو المعادن ماعدا الكاليسوم وكذلك سجمت أ 122الكربوىيدرات. سجمت حبوب الارز البيضاء لمصنف جيزه 
وجيزه  112صناف سخا لأكل من الحبوب البنيو والبيضاء ل استغرقت ثناء الطيى .أمى القيم فى كميو الماء الممتصو عا

 لمطيى فى كلا الموسمين. استغرق صنف الارز الاسود مده أطولنفس مده لمطيي ، بينما  122
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