
REPORT ON 
THE EFFECT OF LASER LAND LEVELING 

ON YIELD AND QUALITY OF RICE 
 

I. INTRODUCTION: 
 Bac Lieu is a province with the total natural area of 258.246 hectares 
which was re-established in 1997. The province is located in the 
geographical co-ordinate of 9000’00” to 9038’09” northern latitude and 
105014’15” to 105051’54” eastern longitude. With the coast of 56 km it is 
contiguous to Soc Trang province in the east and northeast, Hau Giang in the 
north, Kien Giang and Ca Mau in the southwest and the East sea in the east.  
 The topology of Bac Lieu province is relatively low, on average of 0.3 
to 0.6m in comparison to the sea level, a little sloping from northwest down 
to southwest. Bac Lieu province is divided clearly into two topological 
areas: 
 + In the north of National Road 1A the topology is low (on average of 
0.3 to 0.6m in comparison to the sea level). Before 1975 most of soil in this 
region was acid sulfat soil. Nowadays this region is divided into sub-regions: 
  The fresh-water sub-region has the natural area of 80,600 hectares, 
including the stable area of about 55,000 hectares for cultivating rice, 
producing 2-3 rice crops per year. 
  The changing-production sub-region has the natural area of 75,600 
hectares, including the area for producing one rice crop – one shrimp crop, 
fluctuating from 15,000 to 20,000 hectares; the rest for culturing shrimps 
and other aquatic kinds.  
 + In the south of National Road 1A, the natural area is 102.046 
hectares, and the topology is slanting and gradually low towards the 
continental land. Formerly, in this region people cultivated high-yield rice 
with one crop per year. Nowadays for change people have gradually cultured 
tiger shrimp intensively and semi-intensively. 
 In the beginning years of the 21st century, Bac Lieu province has spent 
big changes on the area of cultivating land. The land for cultivating rice 
tends to decrease, the land for aquaculturing has been widened day by day. 
 These are the tendencies of development disadvantageous for 
cultivating rice. That the affect of cultivating techniques increases the 
productivity, quality and result of cultivating rice is the necessary need to 
guarantee the security of food for the whole region. 
 Leveling the field surface controlled and located by laser beam is a 
new technique applied in Bac Lieu, creates the equality on the surface for 
cultivating. Therefore, to have sufficient bases to conclude and evaluate 



scientifically, defining the productivity and quality of a rice breed on a 
leveled land in comparison to a rough one is a necessary and important need. 
II. THE CONTENT OF THE STUDIES: 
   1. Aim: Comparing the productivity, quality and result of cultivating VND 
95-20 rice on the leveled ground controlled and located by laser beam to the 
ones on the unleveled ground. 
   2. Describing the characteristics of the land in the experimenting area:  
 The experiment land belongs to the land of the farm of Bac Lieu seed 
center in An Khoa hamlet, Vinh My B village, Hoa Binh district, Bac Lieu 
province. The cultivating area of the farm of  Bac Lieu seed center consists 
of 10 hectares of leveled land controlled and located by laser beam. Before 
the leveling, the difference (high, low) fluctuates from 10 to 30cm. Most of 
the soil is heavy soil mixed with clay, and there are two rice crops per year. 
In the natural condition, the soil is flooded from May to October every year 
(by solar calendar) and it is dry from November to April the next year. 
 In cultivating the second rice crop (Fall-winter), the water is irrigated 
by the system of canals designed fully by the farm of Bac Lieu seed center 
 The area of land which is chosen to be for control experiment is the 
one of the inhabitant household next to the experiment region. Here the 
ground has not been leveled, some hollow places and some high mounds. 
The difference fluctuates from 10 – 10cm. 
3. Materials and methods of research: 
3.1. Materials: 
   3.1.1. Rice breed: The rice breed to be experimented is VND 95-20 at 
level super-original. 
  3.1. 2.  Fertilizers, pesticides and petrol. 
  3.1.3. Necessary tools: measuring ruler, packages for specimens, scales 
and machines for analyzing and supporting. 
3.2. Methods: 
   - Season: The experiment is carried out in fall-winter. The seeds were 
sowed on September 12th, 2006; The seedlings were transplanted on October 
2nd, 2006. The seedlings were twenty days old; they were transplanted in one 
stem per bush; the space is 15x20cm.  
   - The experiment was randomizide complete block ( 3 treatments, 3 
replications ). The total area of the experiment is 3,000m2, and is divided 
into three sections: 
 + Treatment I: Farm field of Bac Lieu seed Center has been leveled on 
the added ground. 
 + Treatment II: Farm field of Bac Lieu seed Center has been leveled 
on the taken ground. 



      + Treatment III: The field of farmer which has not been leveled is 
used for comparison. 
- Each of experimented treatments has the area of 1,000m2. In each 
treatment there are three lots. The seedling are transplanted three times 
repeatedly. 
- All the three experimented treatments are fertilized with the formula: 
 80-60-45/hectare (150kg DAP + 115 kg Urea + 150 kg KCL)/ha 
 * How to fertilize: 
 + Time 1: Putting down basic fertilizer one day before transplanting, 
10kg DAP/1,000 m2 
 + Time 2: Fertilizing ten days after transplanting (05kg DAP + 7kg 
Urea)/ 1,000 m2 
 + Time 3: Fertilizing twenty-five days after transplanting (4.5kg Urea 
+ 5kg KCL)/ 1,000 m2 

 + Fertilizing forty days after transplanting 10kg KCL/ 1,000 m2 
 * Notes: 
 - The fertilizer for the area of seedlings is calculated separately, 15kg 
Urea for 300m2. The fertilizing consisted of two times: 
 + Time 1: 6kg/300m2 five days after sowing rice 
 + Time 2: 9kg/300m2 twelve days after sowing rice 
 - Chemicals for protecting plants: it was noted, evaluated practically 
on the field and when necessary, the chemicals were sprayed to treat. 
 - Weeds: The time of appearance, concentration and kinds of weeds 
were noted. Then the weeds were pulled by hand at the same time.  
 - Irrigating: The experiment was distributed in the fall-winter season 
(Seeds were sowed in September and the seedlings were transplanted in 
October by solar calendar). So at the beginning of the rice plants it was not 
necessary for additional irrigation (From September to the middle of 
November there are some showers of final rain). From the end of November 
on, the additional irrigation was based on the growing need of the rice 
plants. 
III.  RESULTS  AND DISCUSSIONS: 
 1. The result of analyzing the soil: 
 1.1. The beginning of the season: 
 - Date of getting the samples: 11/9/2006 
 - The weight of dry sample: 1kg/sample 
 - Unit of analyzing: High Analyzing Room – CanTho University 
 
Or. Analysis required Analysis Analysis results 



No. methods Sample I Sample II Sample III
01 % N Kjedald 0.14 0.10 0.15 
02 Ndt (ppm) Colorimetric 70.30 53.47 54.95 
03 % P Colorimetric 0.065 0.061 0.061 
04 Pdt (ppm) Colorimetric 19,933 20.430 19.291 
05 % K AAS 1.05 0.91 0.94 
06 %Kdt AAS 0.0147 0.0164 0.0183 
07 pH  5.50 6.16 5.32 
08 EC (mS/Cm)  0.49 0.41 0.37 
09 %CHC Walkley-

Black 
1.72 1.38 2.75 

 1.2. The end of the season: 
 - Date of getting the samples: 17/12/2006 
 - The weight of dry sample: 1kg/sample 
 - The unit of analyzing: High Analyzing Room – CanTho University 

Analysis results Or. 
No. 

Analysis required Analysis 
methods Sample I Sample II Sample III

01 % N Kjedald 0.13 0.12 0.09 
02 Ndt (ppm) Colorimetric 62.11 40.22 52.80 
03 % P Colorimetric 0.059 0.054 0.079 
04 Pdt (ppm) Colorimetric 22,960 20.050 26.000 
05 % K AAS 3.12 2.96 2.87 
06 %Kdt AAS 293.86 230.40 41.54 
07 pH pHmeter 6.32 5.62 6.39 
08 EC (mS/Cm) pHmeter 0.32 0.48 0.61 
09 %CHC Walkley-

Black 
1.73  1.38 1.03 

 
Notes: dt – easily digested 

 The analysis result of the soil at the beginning and the end of the 
season in the three lots of the experiments shows:  
 - The content of nitrogen easily digested in section II is the lowest 
(53.47 ppm at the beginning of the season and 40.22ppm at the end). Maybe 
because the content of nitrogen at the level of cultivating surface was 
digested easily, when leveled, this soil was moved to section I, the nitrogen 
of section II was little. The nitrogen content of section I was easily digested 
(70.30ppm at the beginning of the season and 62.11 at the end) more than 
the compared lot (54.95ppm at the beginning of the season and 52.80ppm at 
the end). 



 - The content of phosphorus easily digested at the beginning of the 
season in the near sections was about equivalent. However, at the end of the 
season, the content of phosphorus easily digested in section II decreased 
considerably in comparison to section II and section III. That also justified 
that in section II due to the low content of phosphorus easily digested the 
need of phosphorus fertilizer was great besides nitrogenous fertilizer.   
2. The result of analyzing water sample: 
1.1. At the beginning of the season: 
 - Date of getting the samples: 11/9/2006 
 - The volume of sample: 100ml/sample 
 - Unit of analyzing: Technical Department – Bac Lieu Seed Center  
 
Or. No. Salinity 

(Per thousand) 
pH Notes 

Treatment I 0 7.4  
Treatment II 0 8.2  
Treatment III 0 7.3 (Compared) 
1.2 At the end of the season: 
 - Date of getting the samples: 17/12/2006 
 - The volume of sample: 100ml/sample 
 - Unit of analyzing: Technical Department – Bac Lieu Seed Center  
Or. No. Salinity 

(Per thousand) 
pH Notes 

Treatment I 0 7.0  
Treatment II 0 7.7  
Treatment III 0 7.1  

The result of analyzing at the beginning of the season and at the end in 
the experiment area showed that the water quality was very good, the 
salinity was zero per thousand, pH fluctuating from 7.1 at the end of the 
season to 8.2 at the beginning of the season is favorable for the development 
of rice. Therefore, the water factor did not affect the development of rice at 
all. 
3. The result of watching the water volume of irrigation: 
 - The volume of irrigated water was identified by placing pole ranked 
in the interval of 5cm from the ground (there are 7 ranks: 0cm, 5cm, 10cm, 
15cm, 20cm, 25cm, 30cm) at 5 points by slanting line in each leveled 
experiment area; simultaneously, the time, the cost of petrol and the cost of 
labour for each pumping are also identified.  



 - As for the compared area, we only watched the volume of additional 
irrigated water equal to the time of pumping water, the volume of petrol, the 
cost of labour equivalent to the time of pumping water in the leveled 
experiment area. (Placing the ranked pole for reference because of the 
unleveled ground) 
 - During the growing cycle of rice, in section I and section II we 
pumped additional water for irrigation only twice, in section III (the 
compared area) we pumped additional water for irrigation four times. 
 - We watched and when the rank of water decreased to 0cm, we 
pumped the additional water. Once pumping, we stopped when the water 
level increased to 20cm. 
3.1. The volume of rain from the middle of September to the middle of 
November 2006: 
3.2. The volume of additional pumped water at time 1: 
Or. No. Volume of 

additional 
water (m3) 

Time for 
pumping 
water 
(minutes) 

Labour for 
pumping 
water (days) 

 Quantity of 
petrol for 
pumping 
water (litre) 

Treatment I 200 90 1/4 1.5 
Treatment II 200 90 1/4 1.5 
Treatment III 200 90 1/4 1.5 
Total 600 270 3/4 4.5 
3.2. The volume of additional pumped water at time 2: 
Or. No. Volume of 

additional 
water (m3) 

Time for 
pumping 
water 
(minutes) 

Labour for 
pumping 
water (days) 

 Quantity of 
petrol for 
pumping 
water (litre) 

Treatment I 200 90 1/4 1.5 
Treatment II 200 90 1/4 1.5 
Treatment III 200 90 1/4 1.5 
Total 600 270 3/4 4.5 
3.3. The volume of additional pumped water at time 3: 
Or. No. Volume of 

additional 
water (m3) 

Time for 
pumping 
water 
(minutes) 

Labour for 
pumping 
water (days) 

 Quantity of 
petrol for 
pumping 
water (litre) 

Treatment I - - - - 
Treatment II - - - - 
Treatment III 200 90 1/4 1.5 



Total 200 90 1/4 1.5 
3.4. The volume of additional pumped water at time 4: 
Or. No. Volume of 

additional 
water (m3) 

Time for 
pumping 
water 
(minutes) 

Labour for 
pumping 
water (days) 

 Quantity of 
petrol for 
pumping 
water (litre) 

Treatment I - - - - 
Treatment II - - - - 
Treatment III 200 90 1/4 1.5 
Total 200 90 1/4 1.5 
 The experiment was distributed in the fall-winter (Rowing rice in 
September and transplanting in October by solar calendar) so in the 
beginning the rice did not need additional water, but it depended on the 
rainfall. Until October 20th, 2006 the rainfall in Bac Lieu was still quite high. 
(92.8mm- the source from Bac Lieu Center for Meteorology). Therefore, at 
the beginning of November 2006 the additional irrigation began. In Section I 
and Section II we pumped additional water for irrigation only twice on 
November 13th and December 3rd, 2006. On average, each pumping was 
200m3, and the total water pumped additionally for these two sections was 
800m3. As for Section III (the compared area) we pumped additional water 
for irrigation four times on November 13th, 20th, 27th and December 3rd, 
2006. Maybe the compared area was not leveled so the phenomena of 
directly leaking and endosmosis were great and the loss of water was more. 
Therefore, every seven days we had to pump additional water. The total 
pumping water for Section III was 800m3, twice as much as Section I and 
Section II. 
4. The time for appearance of kinds and concentration of weeds: 
Or. No. Kinds of weeds Concentration 

(plant/m2) 
The time of 
appearance 

Treatment I Watergrass,Red 
sprangletop,  

3.3 End of period for 
creating branch 

Treatment 
II 

Watergrass,Red 
sprangletop,  

2.2 By making flowers 
and blossom 

Treatment 
III 

Watergrass,Red 
sprangletop,  

5.0 From 20 days after 
transplanting to 
blossom 

  The weeds appeared early and a lot in the compared lot, majorly 
Watergrass,Red sprangletop (5 plants/m2). Twenty days after transplanting, 
the weeds appeared in this lot. Maybe on the mounds lacking water, the 



weeds developed favorably. In Section I (the added and leveled ground area) 
the weeds also appeared early and more than Section II (the removed and 
leveled ground area). Maybe in Section II the level of cultivated soil was 
removed, so the basis of the weeds was intentionally taken away. When we 
noted that weeds appeared again, we identified the kind and quantity and 
then pulled them by hand. 
5. Agronomical characteristics: 
Or. No. Variety Duration 

(days) 
Height
(cm) 

Number 
of buds 
/m2 

P.1.000
grains 

Full 
grains 
(%) 

Panicle
(cm) 

Practical
yield 
(ton/ha) 

Treatment 
I 

VND 
95-20 

94 91.55 11.66 29.85 93.81 26.20 6.50 

Treatment 
II 

VND 
95-20 

94 87.22 8.22 30.55 95.86 26.00 6.50 

Treatment 
III 

VND 
95-20 

97 84.00 8.44 26.85 91.72 24.60 6.15 

Average  95 87.59 9.44 29.08 93.79 25.60 6.38 
 - The growing time of VND 95-20 rice in little different experiment 
areas was 95 days on average. As for the compared area because of many 
hollow places, these bushes of rice in them ripened three days after the ones 
in leveled areas. 
 - The height fluctuated from 84cm to 91.55cm. The lowest height of 
rice was in the compared area (84cm), the highest was in treatment I (the 
added ground) (91.55cm), the average was 87.59cm. The difference of the 
height of rice in treatment I and treatment II was 7.55cm. Probably Section I 
was added after being leveled and the nitrogen content was considerably 
high, so the plants lengthened strongly in internodes. 
 - The average number of buds in the experiment areas was 9.44 
buds/m2. The number of buds in treatment I was high (11.66 buds/m2) 
because the ground was added, the ability of scattering and nitrogen easily 
digested quite high. This was the condition favorable for rice plants to bud 
well. 
 - The weight of 1,000 grains in the experiment areas was also 
different; the lowest in the compared one (26.85g/1,000 grains), the highest 
in treatment II (30,55g/1,000 grains), the average was 29,08g/1,000 grains. 
Normally, the weight of grain is the inherited character of a rice strain; 
however, in the experiment, due to the different nutritious contents in the 
soil of the experiment areas, the weights of the grains were different. This 
was the factor directly affecting the rate of full grains in the experiment 
areas. The percentage of full grains in the experiment areas fluctuated not 



much; the lowest was 91.72% (the compared area), the highest was 95.86% 
(treatment II), the average was 93.79%.    
 - The practical average yield in the experiment areas was 6.38 tons; 
the output in Treament I and treatment II was 0.35 ton/ha higher than the one 
in the compared section. The output in the leveled experiment area was 
higher because the length of the ears, the rate of full grains and the weight of 
grains were higher than the ones in the compared area. 
6. The level of infectiousness of worms and diseases: 
Or. No. Variety Brown  

planthopper
Rice 
blast 

Sheath 
Blight 

Bacterial 
leaf 
streak 

Discoloration 
grain 

Treatment 
I 

VND 
95-20 

No Level 
I 

Little Level I No 

Treatment 
II 

VND 
95-20 

No Level 
II 

Little Level II No 

Treatment 
III 

VND 
95-20 

1 turn: 2-3 
bugs per 
stem 

Level 
III 

Scattered Level III Little 

The level of infectiousness of worms and diseases of VND 95-20 rice in the 
experiment areas was little; only the Bacterial leaf streak  appeared 
considerable in the stage of ripe rice (level III). Besides, Rice blast appeared 
considerable in the compared area (level III). The other harmful factors such 
as Brown  planthopper, Sheath Blight and Discoloration grains did not 
damage considerably. 
7. The result of analyzing the sample of VND 95-20 rice: 
 - Date of collecting sample: 17/12/2006 
 - The weight of dry sample: 1kg/sample 
 - The unit of analyzing: High Analyzing Room – CanTho University 
Or. No. Amylose Gel 

consistency 
Gellatinization 
temparature 

% 
Husk 

% 
rice 
bran 

Brown 
rice 

% 
white 
rice 

% 
Whole 
grain 

% 
Small 
broken 

% 
Large 
brokene 

Treatment 
I 

18.72 58.30 1.33 22.00 8.65 78.00 69.35 88.15 5.46 6.39 

Treatment 
II 

19.00 57.70 1.42 22.25 8.50 77.75 69.25 87.96 7.03 5.02 

Treatment 
III 

18.02 58.00 1.58 22.20 8.45 77.80 68.35 83.79 8.38 7.83 

Average        86.63   
The result of analyzing the quality of rice grains in the experiment 

areas shows the little difference of the amylose content, the Gel consistency, 
theGellatinization temparature, the rate of husk, rice bran, and brown rice in the 
experiment lots. Only the norm of whole grain in the experiment lots was 



quite different: the rate of whole grain fluctuated from 83.79% (the 
compared area) to 88.15% (in treatment I the average was 86.63%). In the 
compared area  due to the unleveled surface of the fields, the quality of the 
grains was not equal. So when husked, the rate of whole grains was low 
(83.79%). In Treatment I and treatment II, due to being leveled, the size of 
grains more equal. So when husked, the rate of whole grains was higher 
(88.15% and 87.96%). Therefore, the rate of small broken and large broken 
was also lower than the ones in the compared area. 
8. The economic result: 
8.1. The producing cost for 1,000m2: 
Or. No. Content of work Treatment I Treatment  II Treatment  

III 
1 Preparing soil VND53,900 VND53,900 VND53,900 
-  plowing  VND38,500 VND38,500 VND38,500 
-  Barrowing VND15,400 VND15,400 VND15,400 
2 Rice seed VND40,000 VND40,000 VND40,000 
-   super-prototypal 

seed 
VND40,000 VND40,000 VND40,000 

3 Fertilizer of all 
kinds 

VND175,200 VND175,200 VND175,200 

- Urea VND55,200 VND55,200 VND55,200 
- DAP VND90,000 VND90,000 VND90,000 
- Kcl VND30,000 VND30,000 VND30,000 
4 Chemicals for 

protecting plants 
VND37,000 VND37,000 VND37,000 

- Golden aplle snail - - VND14,000 
- Chemicals for 

protecting plants 
VND37,000 VND25,000 VND49,000 

5 Harvest VND125,000 VND125,000 VND125,000 
- Cutting VND50,000 VND50,000 VND50,000 
- Threshing VND35,000 VND35,000 VND35,000 
- Transporting VND20,000 VND20,000 VND20,000 
-  Drying VND20,000 VND20,000 VND20,000 
6 Labour VND275,000 VND250,000 VND335,000 
- Making dyke VND30,000 VND30,000 VND30,000 
-  Sowing VND10,000 VND10,000 VND10,000 
- Pulling weeds VND45,000 VND30,000 VND90,000 
- Spraying 

chemicals 
VND30,000 VND20,000 VND45,000 



- Fertilizing VND40,000 VND40,000 VND40,000 
- Transplanting VND120,000 VND120,000 VND120,000 
7 Other 

expenditures 
VND46,000 VND46,000 VND92,000 

- Petrol for pumping 
water 

VND26,000 VND26,000 VND52,000 

- Labour for 
pumping water 

VND20,000 VND20,000 VND40,000 

 Total VND752,100 VND715,100 VND884,100 
8.2. The effectiveness of production: 
 (Area: 1,000m2; The sold price of rice of prototypal seed: 
VND5,000/kg) 
Or. No. Total 

collecting 
(VND) 

Total 
expenditure 
(VND) 

Profit (VND) Effect of 
capital 

Treatment I 3,250,000 752,100 2,497,900 4.32 
Treatment II 3,250,000 715,100 2,534,900 4.54 
Treatment III 3,085,000 884,100 2,200,900 3.49 
Average 3,195,000 783,767 2,411,233 4.12 
 If the cost of leveling is not counted, the effect of production in the 
experiment areas is different from the one in the compared area. The highest 
profit per 1,000m2 in treatment I is VND2,497,900 and in treatment II is 
VND2,534,900, from VND297,000 to VND334,000 higher than the one in 
the compared area. The profit of the compared area was low because of the 
costs in the items such as preventing and killing worms, diseases, pulling 
weeds and pumping water, etc. In the other hands, because the compared 
area was not leveled, the surface had many high and low places, the 
transplanted rice died and had to be replaced. Worms and diseases attacked a 
lot so the yield was low in comparison to treatment I and treatment II. As a 
result, the effectiveness of production was not high. 
IV. CONCLUSION-SUGGESTION: 
 1. Conclusion: 
 - If we produce rice in the leveled ground, the cost of preventing and 
killing worms and diseases, irrigating and labour was less. 
 - The effectiveness of producing rice in the leveled ground was higher 
because the yield of rice was higher and the cost was low.   
 - The quality of rice grains in the leveled ground was equal and better, 
the rate of whole grains was higher and the rate of small broken  and large 
broken was low. 



 2. Suggestion: 
 We suggest that the support of finance should continue in order to 
implement one more crop so that we can define the stability of the yield of 
the rice in the leveled ground as well as the ability to accumulate the 
nutritious matters in the leveled ground from which the soil was removed to 
another place. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BIEÂN NHAÄN 



 Toâi, Tröông Vaên AÙnh, dòch thuaät vieân thuoäc Phoøng Coâng 
Chöùng soá 1 tænh Baïc Lieâu, ñaõ nhaän dòch moät baûn baùo caùo veà 
xaùc ñònh naêng suaát vaø chaát löôïng cuûa gioáng luùa VND 95-20. Baûn 
dòch goàm hôn 13 trang. Tieàn thuø lao dòch laø 650.000ñ (Saùu traêm 
naêm möôi ngaøn ñoàng). 
    Baïc Lieâu, ngaøy 11-05-2007 
 
 
 
         Tröông Vaên AÙnh 
 


