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TÓM TẮT 
Nghiên cứu ảnh hưởng của bốn mật độ trồng khác nhau: D1 (11,4 vạn cây/ha), D2 (13,3 vạn cây/ha), 

D3 (14,3 vạn cây/ha) và D4 (16,7 vạn cây/ha) trên 2 tổ hợp ngô rau lai (RL1, RL4 do bộ môn Cây lương 
thực chọn tạo) và giống ngô LVN23 (Đối chứng) được tiến hành vào vụ thu đông 2007 và thu đông 2008 
tại khu thí nghiệm trường Đại học Nông nghiệp Hà Nội. Thí nghiệm được bố trí theo phương pháp ô 
chính ô phụ (Split-plot) với 3 lần nhắc lại. Kết quả nghiên cứu cho thấy không có ảnh hưởng có ý nghĩa 
của việc tăng mật độ trồng từ D1-D4 đến thời gian sinh trưởng và số lá của các tổ hợp lai. Tuy nhiên có 
sự khác biệt có ý nghĩa ở tính trạng chiều cao cây, chiều cao bắp, chỉ số diện tích lá và năng suất của 
các tổ hợp lai. Ở mật độ cao D4 (16,7 vạn cây/ha), năng suất chất xanh và năng suất bắp bao tử của cả 3 
tổ hợp lai đều cao hơn so với các mật độ khác một cách có ý nghĩa (P>95%), đồng thời đảm bảo kích cỡ 
bắp bao tử đạt tiêu chuẩn xuất khẩu. Tại mật độ D4, năng suất của RL1 đạt cao nhất (2,37 tấn/ha), cao 
hơn so với đối chứng LVN23 (1,98 tấn/ha) và các công thức khác chắc chắn có ý nghĩa. Mật độ  16,7 vạn 
cây trên hecta được khuyến cáo để thâm canh giống ngô bao tử lai năng suất cao và đảm bảo kích cỡ 
phẩm chất bắp ngô bao tử xuất khẩu tại đồng bằng sông Hồng. 

Từ khóa: Bắp bao tử, mật độ, năng suất chất xanh, ngô bao tử, tổ hợp lai. 

SUMMARY 
The study on effects of plant density on hybrid baby corn production was carried out in autumn 

2007 cropping season and repeated in autumn 2008 at Hanoi University of Agriculture. The 
experiments were designed using split-plot method with three replications. Treatments consisted of 
four plant densities (two plants/hill): D1 (114,000 plants/ha), D2 (133,000 plants/ha), D3 (143,000 
plants/ha) and D4 (167,000 plants/ha) assigned in main plots, and 3 baby corn varieties: RL1, RL4 and 
LVN23 (check) assigned in subplots. The results showed that there was no significant effect of 
different plant densities on growth stages and number of leaves of three hybrids. However, the 
differences of plant height, ear height, leave area index, yield and yield components were significant. 
At plant density D4 (167000 plants/ha), total yield, green fodder yield and marketable yield of three 
hybrids were higher than other densities at significant level of P>95% while remaining at short growth 
duration and ensured to obtain exportation standard size. RL1 had highest yield (2.37) in plant density 
D4, higher than LVN23 (1.98) respectively at P>95%.  
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1. INTRODUCTION  

Corn has been considered a second important 
cash crop in Vietnam. It is being used as animal 

feed and human food. At present, the young cob 
(baby corn) is popularly used as both fresh and 
processed vegetable. Baby corn is the very young 
cob with undeveloped seeds, obtained from a corn 
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plant at about 40-60 days after sowing or 2-3 days 
after silking. In baby corn processing, uniform 
size of the cob is very important. Baby corn has 
high nutrient content such as protein, dry matter, 
vitamin A and vitamin C, etc. Baby corn 
cultivation promises to have an important role in 
the future of crop production due to its fresh and 
safe product. The short growth duration offers an 
intensive rotation cultivation system which is an 
excellent solution for promoting economic and 
poverty alleviation in countries with high 
populations like Vietnam, Thailand and the 
Philippines. The other advantage of growing baby 
corn is its remaining biomass after harvesting. 
These green products can be used as feed for 
animal and aquaculture raising (Nguyen Van Sua, 
2003, Bindhani Anita at al. 2007). 

Thailand is the leading country in term of baby 
corn growing for exportation. It has been  learnt 
from Thai experience that for exportation, the 
factory requires a standard size of the young cobs 
so that they can be packed into the tin containers 
(Sugonesare and Pouepom, 1978). In Vietnam, 
however, most baby corn growers in Hanoi, Ha 
Tay, Ninh Binh and Thanh Hoa have difficulties to 
produce the young cobs that meet the required 
standard size (6-9cm length and 1.2-1.5cm 
diameter), therefore, the factory will buy their 
products at a very low price, which becomes a 
disadvantage for the baby corn growers.  

The proposed method is to help farmers to 
grow baby corn with higher plant density for higher 
marketable yield and fewer oversize cobs. Planting 
density studies are also interesting to corn 
researchers for at least two reasons. Adequate 
planting densities can contribute towards 
significant yield increases for farmers 
(Aekatasanawan, 2001). Secondly, corn yield 
response to density depends on genotypic and 
environmental influences (Modarres, 1998), and 
even negative responses of the crop to a given 
factor can be verified beyond certain limits. 

The objective of this study was to determine 
the effects of four planting densities on growth 
stages, yield and other characteristics of three baby 
corn hybrids to find the most efficient cultivation 
method which would produce baby corn that has 
higher yield and meet the standard size. 

2. MATERIALS AND METHODS 
Three hybrid baby corn varieties R1 (RL1), R2 

(RL2) and R3 (LVN23-check) were produced in a 

field experiment using a Split-plot design with 
three replications. The experiment was grown at 
Hanoi University of Agriculture (HUA) in Autumn 
season 2007 and 2008. The complete factorial 
experiment included 12 factorial combinations of 
four plant densities D1 (114,000 plants/ha), D2 
(133,000 plants/ha), D3 (143,000 plants/ha) and D4 
(167,000 plants/ha) assigned in main plots, and 3 
baby corn varieties: (R1) RL1, (R2) RL4 obtained 
from Department of Food Crop Science, HUA and 
(R3) LVN23 assigned in subplots.       

Days to flowering (tasselling) were 
determined by noting the number of days after 
planting that 50% of plants in the middle two rows 
of four rows plot reached pollen shedding, 
respectively.  

Plant height was measured after pollen 
shedding was completed by measuring the height of 
the second through the sixth plants in each of the 
middle two rows and averaging the resulting 10 
values. Ear height was measured from the ground 
to the node barring the upmost ear.Plants that 
produced different numbers of ears harvested were 
recorded. Number of biological ears was 
determined by averaging the number of harvested 
ears from 10 randomly chosen plants. Marketable 
yield was measured by weighing and adding up the 
total weight of young cob that had green husk 
removed. 

Statistical analysis for experiment applied the 
Statistical Procedure for Agricultural research 
(Gomez, 1984). 

3. RESULTS AND DISCUSSION 
Results showed that differences in plant 

densities were not affected by growth duration and 
stages at significant level 5%. However, when plant 
density increased from D1 to D4 level this 
lengthened growth duration from 59.3 to 62 days in 
R1; 64 to 66 in R3, but not over values of LSD05 
(2.91). The varieties had different growth durations, 
the R1 and R2 hybrid showed growth duration 
shorter than check variety with all density levels at 
significant level 5%. 

When plant density increased from D1 to D4, 
three hybrids had LAI at flowering increased 
significantly at level 5%. At the same density level, 
R1 had higher leave index than R2 and check 
varieties at 5% respectively.  
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Table 1. Effects of plant density on growth stages and leave area index of hybrids 

Density Hybrid Sowing - tasselling 
(days) 

Sowing - first harvest 
(days) 

Sowing - last harvest 
(days) 

LAI 
(flowering) 

R1 50.3 52.3 59.3 3.18 

R2 47.3 49.7 57.0 2.78 D1 

R3 51.0 53.7 64.7 2.41 

R1 50.3 52.7 61.3 3.10 

R2 47.3 50.7 57.0 3.08 D2 

R3 51.0 53.7 65.0 2.58 

R1 50.3 52.7 61.3 3.53 

R2 47.7 51.0 57.7 3.40 D3 

R3 51.3 55.0 65.0 3.16 

R1 51.7 54.0 62.0 3.94 

R2 48.0 51.3 58.7 3.92 D4 

R3 51.3 53.7 66.0 3.21 

CV%  3.30 5.40 4.80 3.2 

LSD (0.05)R  0.55 0.64 1.45 0.37 

LSD (0.05)D  0.63 0.74 1.68 0.41 

LSD (0.05)  4.10 3.28 5.91 0.71 

Table 2. Major morphological characteristics of hybrid baby corns 

Density Hybrid Plant height 
(cm) Number of leaves Ear height 

(cm) 

R1 190.61 17.4 105.53 

R2 161.38 17.2 73.43 
 

D1 
R3 161.25 16.5 70.12 

R1 186.71 18.0 99.87 

R2 161.62 17.4 77.85 
 

D2 
R3 161.15 16.5 75.24 

R1 187.56 17.9 101.88 

R2 160.93 17.3 97.57 
 

D3 
R3 164.08 16.6 74.23 

R1 192.72 17.9 107.85 

R2 165.45 17.6 93.12 
 

D4 
R3 163.81 17.1 76.01 

CV%  1.50 2.80 2.40 

LSD (0.05) R  3.73 0.12 1.00 

LSD (0.05) D  5.84 0.14 1.15 

LSD(0.05)  7.46 0.55 2.00 
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There was insignificant effect observed of 
different density on plant height. However, 
hybrids showed significant difference in plant 
height. R1 was tallest in every density (186.71 to 
92.72 cm) comparing to the check variety (161.15 
to 64.25 cm), respectively. In contrast, when plant 
density increased from D1 to D4, the ear height 
had risen relatively at the same time. Ear height of 
R1 at D4 was significant higher than it was in D1. 
Similarity, ear height of R2 and R3 in from D2 to 
D4 were higher than D1 significantly at the level 
of 5% (Table 2). This result is corresponding with 
many previous reports on plant density of maize 
worldwide since plant height and ear height are 
naturally affected by environmental factors 
(Singh, 1979). 

In contrast to plant height, the number of 
leaves is genetically not affected by environmental 
factors (Singh, 1979). In this study, there was no 
significant difference observed in number of leaves 
of hybrids when plant density increased from D1 to 
D4 (Table 2). 

Number of young cobs harvested is one of 
most important factors contributing to higher yield 
in baby corn production. All of three hybrids in 4 
plant density showed potential to be a good baby 
corn variety since most of them had at least 3 to 4 
cobs per plant. 

The higher percentage of plants that had third 
and fourth cobs harvested were observed at D3 and 
D4 over the D1. Particularly, D3 offered a greater 

 

 

number of young cobs harvested than it did in other 
three densities. While growing at density D2 (60 x 
25 cm), more third cobs were obtained but a reduced 
number of fourth cob was harvested (Table 3). 

At the same level of plant density, hybrids 
produced differently in number of young cobs 
harvested. R2 had highest number of third cobs 
harvested at D1, D2 and D3, respectively. While 
the other two hybrids, R1 and R4 were the best cob 
producer as more fourth cobs were harvested from 
these two hybrids. 

Number of biological ears/plants was reduced 
significantly when plant density increased from D1 
to D3. The least number of biological ears per plant 
was observed in D4. However, in all density, 
hybrids produced more than 3 cobs per plant. This 
result is promising since in the report of Nguyen 
Van Sua, 2003 the average ears per plant of hybrid 
baby corn introduced in Vietnam at that time was 2.  

When plant density increased from D1 to D4, 
the total weight of a single cob (with green husk) 
decreased significantly. Cob weight of R1 was 
reduced from 43.6 to 40.4g/cob, the value of R3 
was similar from 53 to 48.9g/cob. At the same plant 
density level, hybrids showed different total weight 
of a single young cob. R3 had the heaviest cob in 
average followed by R2 and R1.  

The marketable weight of a single cob 
decreased when plant density increased from D1 to 
D4. R3 had heavier baby cob without green husk 
followed by R2 and R1. 

Table 3. Effects of plant density on number of young cob harvested and biological ear 

Percent of plant had….. harvested (%) 
Density Hybrid 

2 cobs 3 cobs 4 cobs 5 cobs 
Biological ear 

R1 - 33.0 20.0 47.0 4.13 
R2 - 7.0 67.0 27.0 4.20 D1 
R3 - 80.0 20.0 - 3.20 
R1 7.0 33.0 60.0 - 3.60 
R2 20.0 67.0 13.0 - 3.27 D2 
R3 13.0 87.0 - - 3.20 
R1 - 53.0 47.0 - 3.47 
R2 - 33.0 67.0 - 3.67 D3 
R3 - 53.0 47.0 - 3.47 
R1 13.0 53.0 33.0 - 3.20 
R2 - 33.0 67.0 - 3.67 D4 
R3 13.0 40.0 47.0 - 3.33 

CV %      3.80 
LSD (0.05)R      0.23 
LSD (0.05)D      0.27 
LSD (0.05)      0.47 
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Table 4. Yield components of hybrid baby corn varieties 

Density Hybrid Cob weight 
(g) 

Marketable 
weight 

(g) 

Cob length 
(cm) 

Marketable 
length 
(cm) 

Cob width 
 (cm) 

Marketable 
width 
(cm) 

R1 43.6 7.81 22.4 7.8 2.3 1.4 

R2 48.1 8.61 23.1 8.6 2.5 1.4 D1 

R3 53.0 9.77 25. 6 9.2 2.5 1.5 

R1 43.5 7.65 22.3 7.6 2.3 1.3 

R2 47.0 8.48 22.9 8.6 2.4 1.4 D2 

R3 50.6 9.42 25.1 9.0 2.5 1.4 

R1 43.0 7.54 21.8 7.4 2. 8 1.3 

R2 46.7 8.29 35.9 8.4 2. 3 1.4 D3 

R3 50.3 9.26 25.2 9.0 2.5 1.4 

R1 40.4 7.01 21.2 7.3 2.1 1.2 

R2 44.5 7.74 21.2 8.3 2.3 1.4 D4 

R3 48.9 8.79 24.0 8.8 2.4 1.3 

CV% 3.5 2.9  3.6  2.9 

LSD (0.05)R 0.20 0.07  0.04  0.01 

LSD (0.05)D 0.23 0.08  0.05  0.01 

LSD(0.05) 0.40 0.14  0.09  0.02 

       

Cob size changed significantly when density 
increased from D1 to D4. With more number of 
plants per growing area, the cob length and 
diameter reduced respectively. Young cobs that 
produced in D1 showed bigger in size 
significantly. However, the standard size of young 
cob (1.2-1.5cm width and 7-9cm length) was still 
obtained at very high level of density in D3 and 
D4. This result promises to give the better solution 
of managing the size in baby corn production. 

Total yield and marketable yield were 
observed being both increased when plant density 
getting higher from D1 to D4. There was 
significant difference between two kinds of yields 
in four plant densities. Total yield and marketable 
yield were both observed highest at D4.  

At the same plant density level, hybrids 
showed significant difference in marketable yield 

and total yield. Significant higher marketable 
yield was observed in R2 and R1 over R3 at all 
plant densities. Similarity, R2 and R1 showed 
significantly higher in total yield than R3 when 
plant density increased up to D4. Marketable yield 
of R1 increased from 2.01 to 2.37t/ha. Marketable 
yield of R1 was significantly higher than R3 in 
density D4 (2.37 over 1.98 t/ha). Particularly, due 
to better stature beside higher total and marketable 
yield, R1 also produced more green leaves and 
stalk (green fodder yield) after harvesting. Green 
fodder yield of R1 was significantly higher than 
R2 and R3 at the level of P> 95% (Table 5). 

This result was encouraging to offer new 
hybrid varieties and a more efficient cultivation 
technique of baby corn production to be able to 
grow more plant per hectare for higher yield while 
ensuring the standard size of young cob is 
obtained as required of the factories.  
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Table 5. Effects of plant density on yield of hybrid baby corn 

Density Hybrid 
Total yield 

(t/ha) 
Marketable cob/ear 

(%) 
Marketable yield 

(t/ha) 
Green fodder yield 

(t/ha) 

R1 11.25 16.87 2.01 25.79 
R2 11.12 17.89 1.99 20.39 D1 

R3 10.83 17.91 1.94 17.36 

R1 11.51 18.05 2.08 29.45 
R2 11.19 17.60 2.08 19.24 D2 

R3 10.78 18.62 1.90 17.28 

R1 11.87 18.39 2.11 33.67 
R2 11.48 17.75 2.11 29.19 D3 

R3 11.07 17.56 1.93 20.40 

R1 13.18 17.99 2.37 40.17 
R2 13.12 17.40 2.18 33.92 D4 

R3 11.41 17.37 1.98 26.19 

Mean  12.57 17.59 2.24 33.43 

CV%  0.9  1.2 2.1 
LSD (0.05)R  0.09  0.02 0.38 
LSD (0.05)D  0.11  0.02 0.44 
LSD(0.05)  0.18  0.04 5.76 

      

4. CONCLUSIONS 

There was no significant effect of different 
plant densities on the length of growth stages from 
sowing to germination, flowering and harvest of 
three hybrid baby corns. However, significant 
differences were observed in morphological 
characteristics such as plant height and leaf area 
index in three hybrids when plant density increased 
from 11400 to 167000 plants/ha.  

High number of plants per hectare had 
positively affected on yield components and size of 
young cob. The highest plant density (167000 
plants/ha) produced the cobs that had a size that 
reached standard level (1.2 - 1.5 cm in diameter; 7 -
9 cm length).  

Total yield, green yield and marketable yield 
of hybrids were significantly increased when plant 
density increased from D1 to D4. R1 was found to 
be a promising hybrid and was recommended for 
high density production as it performed well in D4 
density (2.38 t/ha of marketable yield and 40.17 
t/ha of green fodder yield higher than the check 
variety at the level of 95%). This result promised to 
give the better solution for baby corn growers to 
produce more cobs per growing area with standard 

size. The plant density of baby corn growing for 
Red River delta areas was recommended at 167000 
plants/ha. 
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