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RESEARCH ON GROWTH AND DEVELOPMENT OF NEW HYBRID MAIZE
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ABTRACT

The researchers evaluated the growth and development abillity of some hybrid maize varieties
grown in Spring 2018 in 4 northern and north central provinces including Viet Tri - Phu Tho, Vinh
Tuong - Vinh Phuc, Phu Yen - Son La, Yen Dinh - Thanh Hoa. The experiments were arranged in
a completely randomized block format with 3 replicates. Each hybrid maize was cultivated in 4
rows in a 5-m long plot; the distance between two rows was 70 cm and the distance between two
plants was 25 cm. Fertilizers applied generally for experiments were 150 kg N + 90 kg P,Os + 80
kg K2O/ha. The results showed that the growth time of experimental hybrid maize varieties in Viet
Tri - Phu Tho ranged from 122 to 127 days, in Vinh Tuong - Vinh Phuc ranged from 117 to 120
days, in Phu Yen - Son La fluctuated from 113 to 116 days, in Yen Dinh - Thanh Hoa from 97 to
105 days. Experimental hybrid maize varieties belong to the group with middle - day growing
time, suitable to ecological conditions and farming practices of the people. In the Spring crop in 4
research provinces, four varieties of T18-1, TA17-1, CNC352, VN117 were highly productive,
quite stable and relatively adaptable. In addition, four varieties namelyTM16-2, TM18-2, VN667,
and MRI9 had high yield, were quite stable and relatively adaptable in three provinces.
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NGHIEN CU'U KHA NANG SINH TRUONG VA PHAT TRIEN
CUA CAC GIONG NGO LAI MOI VU XUAN 2018
TAIMOT SO TINH MIEN BAC VA BAC TRUNG BOQ

Tran Trung Kién?", Kiéu Xuan Pam?, Lé Thi Thu3
Truong Dai hoc Nong Lam - DH Thai Nguyén,
2Vién Nghién ctru Ngé, *Truong Cao dang Kinh té Ky thudt - PH Thai Nguyén

TOM TAT

Trong vu Xuan 2018 tai 4 tinh phia Bic va Bic Trung B6 gdm Viét Tri — Phi Tho, Vinh Tuong —
Vinh Phiic, Phil Yén — Son La; Yén Dinh — Thanh Héa, nhém nghién ctru da tién hanh danh gi4 kha
nang sinh truong, phat trién ctia mot s6 gidng ngd lai. Cac thi nghiém duoc bb tri theo kiéu khdi ngéu
nhién hoan toan v&i 3 1an nhic lai. MGi gidng ngd lai trdng 4 hang trong mot 6 dai 5 m, khoang cach
gitra hai hang 1a 70 cm, khoang céch giira hai cdy 1a 25 cm. Miic phan bon dugc ap dung chung cho
c4c thi nghiém 1a 150 kg N + 90 kg P,0s + 80 kg KzO/ha. Két qua cho thdy: Thoi gian sinh truong
cta cac giéng ngo lai thi nghiém ¢ Viét Tri — Phii Tho bién dong tir 122 - 127 ngdy, & Vinh Tudng —
Vinh Phiic bién dong tir 117 - 120 ngay, & Phit Yén — Son La bién dong tir 113 - 116 ngay, & Yén
Dinh — Thanh Héa bién dong tir 97 - 105 ngay. Céc gidng ngd lai thi nghiém déu thudc nhém cé thoi
gian sinh truong trung ngdy, phu hop véi diéu kién sinh thai va tip quan canh tic ciia ngudi dan.
Trong vu Xuan tai 4 tinh nghién ctru, bén gidng TM18-1; TA17-1; CNC352; VN117 ¢6 ning suit
cao, kha én dinh va twong dbi thich nghi. Ngoai ra, c6 bbn giébng TM16-2; TM18-2; VN667, MRI9
cho niing suit cao, kha 6n dinh va trong dbi thich nghi tai 3 tinh.

Tiur khéa: Gidng ng6 lai; nang suat; on dinh; phdt trién; phia Bdc; sinh trueong.
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1. Introduction

Maize (Zea mays L.) is one of the three
important food crops in the world economy.
Although only 17% of total maize production
is used for food but maize is the main food
crop that contributes to one-third of the
world's population, ensuring national food
security. Maize is a feed source, about 70% of
the concentrate in animal feed comes from
corn. In Vietnam, although maize accounts
for only 12.1% of the food crops area, it has
the second most important significance after
rice [1]. According to data from the General
Statistics Office of Viet Nam in 2019 [1], the
country's maize area in 2018 was 1.04 million
hectares, the yield reached 47.2 quintals/ha,
production amount of 4.91 million tons. The
Northern and Northern Central provinces are
the major maize producing regions of
Vietnam. The total maize area of these
provinces is 721.4 thousand ha; the average
yield is 44.9 quintals/ha; and the output is
3,043 thousand tons. However, the productivity
of the regions is very different. The Red River
Delta has the highest productivity of 49.6
quintals/ha; the North Central Coast is 45.8
guintals’/ha; the Northern Midlands and
Mountains is 39.4 quintals/ha [1].

These regions use many of the best intensive
maize varieties on the market today. The
annual demand for maize seeds is about
14,400 tons/year, which is a potential market
for seed companies to produce and trade
maize seeds. The testing of elite hybrid maize
by companies in these regions has been
focused. New varieties that are considered
good must have high yield, good agronomic
characteristics, stability, high adaptability to
different environmental conditions to increase
the reliability of the breed [2], [3], [4], [5],
[6], [7]. The structure of maize varieties
suitable for high yield and stable growth in
the Northern and Northern Central provinces
is very limited. Therefore, it is necessary to
diversify and diversify sources of maize
varieties in these regions, and at the same
time select and find the best maize varieties to
put into production. Therefore, it is necessary

to conduct the research, evaluation and
removal of unsuitable varieties, helping the
maize production process to achieve the
highest efficiency. This study presents the
results of evaluating the growth and
development ability of some new maize
hybrids at some trial sites in 4 provinces in
the North and North of Central to select
suitable hybrid maize varieties. with
ecological conditions to integrate the crop
structure, contributing to improving the
efficiency of maize production of the
provinces in these regions.

2. Materials and method

2.1. Research materials

Including 12 new hybrid maize varieties
selected by Maize Research Institute: MRI9,
CNC352, TA16-4, TA17-1, TM16-2, TM18-
1, TM18-2, VN117, VN667, DH18-1, DH18-
2, VS89 with two control varieties NK7328
(Syngenta Limited Company) and CP511 (CP
Limitted Company).

2.2. Location and study time

- Location: Phuong Lau Commune - Viet Tri -
Phu Tho (Midland), Vinh Tuong Town - Vinh
Tuong - Vinh Phuc (Red River Delta), Huy
Tuong Commune - Phu Yen - Son La
(Northern Mountain Region) North); Dinh
Hai commune - Yen Dinh - Thanh Hoa
(North Central region).

- Research time: From February to July 2018
(Spring crop).

- Method of research: The experiment was
arranged in a completely randomized block
design (RCBD) including 14 formulas with 3
replications, including 4 experiments. The
area of 1 plot was 14 m? (5 m x 2.8 m). The
interval between repetitions was 1 m. Each
seed sowed 4 rows/plot, row spaced 70 cm,
tree spaced 25 cm away (density 5,700
stems/ha), sowed 2 seeds/recess and pruned to
1 stalk/hole. Fertilizers applied generally for
experiments were 150 kg N + 90 kg P2,0s +
80 kg KyO/ha. The tracking criteria are
implemented in the middle 2 rows of the cell.
There was a protective tape around the
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experiment, at least 2 rows of maize width,
distance, density as in the experiment. The
monitoring criteria were conducted according
to the National Technical Regulation on
testing the value of cultivation and use of
maize varieties following Vietnamese
standards QCVN 01-56: 2011/BNNPTNT [8].
Experimental results were collected and
synthesized on Excel 2010 software. The
experiment data was statistically processed on
computers under IRRISTAT 5.0.

3. Results and discussion

3.1. Growth time of experimental hybrid maize
varieties at 4 locations in Spring of 2018

Results of monitoring the growing time of
experimental and control varieties at 4
locations in the Northern and North Central
provinces are presented in Table 1.

Table 1 shows that the growth time of the
experimental varieties and control varieties in
Viet Tri - Phu Tho varied from 122 to 127
days. The three varieties CNC352, TA17-1
and VN667 had the shortest growing time
(122 days), 3 to 5 days shorter than the
control. The varieties TM16-2, TM18-2,
TM18-1 had shorter growing time than
control NK7328 from 3-4 days, shorter than
control CP511 from 1-2 days. The varieties
MRI9, TA16-4, VN117, VS89 had the growth
time by the control CP511 (125 days) and 2
days shorter than the control NK7328. Two
varieties DH18-1, DH18-2 had TG7328 by
control (127 days), but longer than control
CP511 by 2 days.

The growth time of the experimental and
control varieties in Vinh Tuong - Vinh Phuc
ranged from 117 to 120 days. Three varieties
CNC352, TAl17-1 and VN667 had the
shortest growing time (117 days), shorter than
the control 2-3 days. The varieties TM16-2,
TM18-2, TM18-1 had the growth time shorter
than the control NK7328 from 1-2 days. Two
varieties TM16-2, TM18-2 had shorter

growth control than control CP511 from 1
day. The varieties TM18-1, DH18-2 had
growth time by control CP511 (119 days) and
1 day shorter than NK7328. The varieties
MRI9, TA16-4, VN117, DH18-1, VS89 had
the growth time with NK7328 control (120
days), but 1 day longer than control CP511.

The growth time of the experimental and
control varieties in Phu Yen - Son La ranged
from 113 to 116 days. Two varieties TM18-1
and VN667 had the shortest growing time
(113 days), 2-3 days shorter than the control.
The varieties TM16-2, TM18-2, TM18-1 had
growth time shorter than the control NK7328
from 1-2 days. Three varieties TM16-2,
VN117, DH18-1 had the growth time shorter
than control CP511 from 1 day, 2 days shorter
than control NK7328. The varieties CNC352,
TA16-4, TM18-2, DH18-2 had growth time
by control of CP511 (115 days) and 1 day
shorter than NK7328. The varieties MRI9,
TA16-1, VS89 had growth time with NK7328
control (116 days), but longer than control
CP511 by one day.

Growth time of experimental and control
varieties in Yen Dinh - Thanh Hoa ranged
from 101 - 105 days. Only VN117 has the
shortest growing time (101 days), 3 - 4 days
shorter than the control. Like TM18-1, the
growth time was 102 days shorter than the
control of 2-3 days. The varieties CNC352,
TAL17-1, TM16-2, had the growth time shorter
than the control from 1-2 days. Three
varieties, MRI9, TA16-4, DH18-1, had
TG511 word control (104 days), 1 day shorter
than NK7328 control. The varieties TM18-2,
DH18-2, VS89 had growth time by NK7328
control (105 days), but longer than control
CP511 by 1 day.

The experimental and control varieties were
in the group of medium growing, suitable for
the rotation formula of Northern and Northern
Central provinces.

Table 1. Growth time of experimental hybrid maize varieties at 4 locations of Spring 2018 crop (days)
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Order Varieties Viet Tri— Vinh Tuong - Phu Yen - Yen Dinh -

Phu Tho Vinh Phuc Son La Thanh Hoa
1 MRI9 125 120 116 104
2 CNC352 122 117 115 103
3 TAL16-4 125 120 115 104
4 TA17-1 122 117 116 103
5 TM16-2 123 118 114 103
6 TM18-1 124 119 113 102
7 TM18-2 123 118 115 105
8 VN117 125 120 114 101
9 VN667 122 117 113 105
10 bH18-1 127 120 114 104
11 bH18-2 127 119 115 105
12 V589 125 120 116 105
13 NK7328 (control 1) 127 120 116 105
14 CP511 (control 2) 125 119 115 104

Table 2. Plant height and height of maize for hybrid maize varieties tested at 4 locations in Spring 2018 (cm)

Viet Tri - Vinh Tuong - Vinh Phu Yen - Yen Dinh - Thanh
Varieties Phu Tho _ Phuc _ Son La _ Hoa _
Tree Maize Tree Maize Tree Maize Tree Maize
height height height height height height height height
MRI9 195 97 225 120 181 84 221 115
CNC352 188 88 220 110 197 80 232 120
TAl6-4 208 95 234 130 210 115 250 135
TA17-1 215 115 190 90 224 120 247 140
TM16-2 176 80 180 70 216 85 226 120
TM18-1 218 110 223 116 230 112 247 130
TM18-2 233 110 230 110 210 75 255 120
VN117 220 120 230 125 220 100 250 125
VN667 194 95 167 83 221 100 234 125
bH18-1 199 92 197 115 193 105 252 150
bH18-2 194 90 193 92 210 106 222 118
VS89 183 95 185 85 230 115 200 100
NK7328 199 98 180 80 190 08 233 120
(control 1)
CP511
(control 2) 174 70 180 75 178 78 201 89
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
LSD o5 8.5 8.8 75 8.7 8.2 8.7 9.1 8.7
CV(%) 4.1 4.5 6.1 6.7 6.2 6.2 6.1 6.7
3.2.  Morphological characteristics of cm. Particularly, control CP511 had the

experimental hybrid maize varieties at 4
locations of Spring 2018

Results of monitoring tree height of
experimental and control varieties at 4
locations in Northern and North Central
provinces are presented in Table 2.

The results obtained in Table 2 show that
plant height of experimental and control
varieties in Viet Tri - Phu Tho, reached from
174 to 233 cm. Including 9 varieties of tree
height greater than both control from 4 - 33

lowest tree height (174 cm); in Vinh Tuong -
Vinh Phuc, reaching from 180 - 234 cm.
Including 10 varieties of tree height greater
than both control from 5 to 34 cm.
Particularly, VN667 had the lowest tree
height (167 cm); in Phu Yen - Son La,
reaching from 178 to 230 cm. Including 11
varieties of tree height greater than both
control from 3 - 30 cm. Particularly, control
CP511 had the lowest tree height (178 cm); in
Yen Dinh - Thanh Hoa, reaching from 200 to
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255 c¢m. Including 7 varieties of tree height
greater than both control from 1 to 22 cm.
Particularly the control variety CP511 had the
lowest tree height (201 cm). Statistical
processing results showed that the differences
among the experimental varieties in terms of
tree height were significant at the 95%
confidence level.

The results obtained in Table 2 show that:
Maize height of experimental and control
varieties in Viet Tri - Phu Tho, reached 70 -
120 cm. Including 12 varieties of height
closed maize greater than both control from
10-45 cm. Particularly, control CP511 had the
lowest height of maize closure (70 cm); in
Vinh Tuong - Vinh Phuc, reaching from 75 -
130 cm. Including 12 varieties of height
closed maize greater than both control from
10-45 cm. Particularly, control CP511 had the
lowest height of maize closure (75 cm); in
Phu Yen - Son La, reaching from 75 to 120
cm. Including 11 varieties of height closed
maize greater than the control from 7- 42 cm.
Particularly, TM18-2 variety had the lowest
height of maize (75 ¢cm); in Yen Dinh - Thanh
Hoa, reaching from 89-150 cm. Including 12
varieties of height closed maize greater than
the control from 11 to 61 cm. Particularly, the

control variety CP511 had the lowest height
of maize closure (89 cm). The statistical
treatment results showed that the differences
among the experimental varieties in height of
maize closure were significant at the 95%
confidence level.

3.3. Resilience of experimental hybrid maize
varieties at 4 locations in Spring of 2018

As shown in Table 3, in Viet Tri - Phu Tho,
the experimental hybrid maize varieties
infected with leaf spots were from 1 to 2.
Only TA17-1 was infected with point 2. In
Vinh Tuong - Vinh Phuc, experimental hybrid
maize varieties infected with leaf spot
fluctuated from point 1 to 3. There were two
varieties with higher levels of infection (score
3). The strains of MRI9, CNC352, TA17-1,
VN117, DH18-1, VS89 were the least
infected (point 1). In Phu Yen - Son La, the
experimental hybrids were infected with leaf
spot ranging from 1 to 3. There were 7
varieties infected with very light, equivalent
to NK7328 control (point 1). In Yen Dinh -
Thanh Hoa, the experimental hybrids
contaminated with leaf spot were from 1 to 3.
The slightly affected varieties CNC352,
DH18-1, VS89 were (very little). Both
controls were slightly infected (point 2).

Table 3. The prevalence of leaf spot and sheath blight of hybrid maize varieties
tested at 4 locations in Spring of 2018 (points 1 - 5)

Viet Tri - Phu Tho

Vinh Tuong - Vinh Phuc

Phu Yen - Son La Yen Dinh - Thanh Hoa

Varieties  Leafspot sheath  Leafspot sheath disease Leafspot  sheath  Leafspot sheath
disease disease  disease disease disease disease disease
MRI9 1 2 1 1 2 2 2 3
CNC352 1 1 1 1 1 1 1 2
TA16-4 1 1 2 1 1 1 3 1
TA17-1 2 2 1 1 2 2 2 2
TM16-2 1 1 3 2 1 1 3 2
TM18-1 1 2 2 2 2 2 2 2
TM18-2 1 2 2 2 2 2 2 2
VN117 1 1 1 1 1 1 3 2
VNG667 1 1 2 1 1 1 2 2
DH18-1 1 1 1 1 1 1 1 1
DH18-2 1 1 2 1 1 1 2 1
V/S89 1 3 1 1 3 3 1 1
NK7328
(control 1) 1 2 3 1 1 2 2 2
CP511
(control 2) 1 1.5 2 1 15 2 2 2

Regarding sheath blight, in Viet Tri - Phu
Tho, the infected hybrid maize varieties tested

ranged from point 1-3. In which VS89 was
most infected at moderate level (score 3).
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There were 7 varieties infected with very mild
(point 1) infection slightly less than both
controls. In Vinh Tuong - Vinh Phuc, infected
varieties ranged from point 1 to 3. There were
3 varieties TM16-2, TM18-1, TM18-2
infected slightly (point 2). All the remaining
varieties and the two controls were very
lightly infected (point 1). In Phu Yen - Son
La, the experimental hybrid maize lines
infected with sheath ranged from point 1 to 3.
Only VS89 variety was the most severely
infected (score 3). There were 6 varieties with
the slightest infection (point 1), the infection
is milder than both controls. In Yen Dinh -
Thanh Hoa, the experimental hybrid maize
lines infected with sheath ranged from point 1
to 3. Only the MRI9 variety was the worst
affected (moderate point 3). There were 4
varieties with the slightest infection (point 1),
the infection is less than both control (score
2). At all 4 points, the varieties CNC352,
DH18-1 were infected with the slightest leaf
spot, the varieties TA16-4, DH18-1, DH18-2
were infected with the lightest sheath blight,
lighter than the others and control varieties.
The rooting level of the varieties is presented
in Table 4. In Phu Tho, the rooted varieties

were VN116 (70%), TA17-1 (50%), DH18-2
(50%), DH18-1 (40%). The lighter spilled
varieties were DO50 (20%), MRI9 (10%).
The varieties that did not shed or shed little
included VN117, VN667, TM18-1, LVN17,
CNC352 and TA16-4.

In Vinh Phuc, most of the varieties fall due to
strong cyclones. However, the level of rooting
was also different. Heavy rooted varieties
were TM18-1 (70%), TM18-2 (70%), DH18-
1 (50%), TA16-4 (50%), TAL17-1 (40%),
TM16-2 ( 40%) and NK4300 (40%). The
lighter shed varieties were VN667, VS89,
CNC352, MRI9.

In Son La, there were 2 heavy rooted
varieties: VN116 (50%), TM18-2 (30%). The
remaining varieties did not shed or shed little.
In Thanh Hoa, no breed was rooted.

Through 4 model points, it shows that some
varieties with good rooting resistance
included VN667, VN117, CNC352, LVN17.
MRI9, CNC352, TA16-4, VN117, VN667,
DH18-1, CP511 varieties had very minor
body fractures (point 1) at all 4 model points.
Particularly, TM18-2 variety had more body
broken than other varieties (points 2 to 4).

Table 4. Degree of rooting and stem breaking of experimental hybrid maize varieties in 4 locations of Spring 2018

Rooting rate (%)

Broken body (point 1-5)

Varieties PhuTho VinhPhuc SonlLa ThanhHoa Phu Tho Vinh Son La Thanh
Phuc Hoa

MRI9 10 30 2 0 1 1 1 1
CNC352 3 20 1 0 1 1 1 1
TA16-4 5 50 0 0 1 1 1 1
TA17-1 50 40 3 0 1 1 2 1
TM16-2 5 40 3 0 1 1 2 1
TM18-1 1 70 2 0 1 2 2 1
TM18-2 5 70 30 0 2 4 2 1
VN117 0 0 0 0 1 1 1 1
VNG667 1 10 0 0 1 1 1 1
DPH18-1 40 50 0 0 1 1 1 1
DH18-2 50 40 2 0 2 2 1 1
VS89 30 30 2 0 1 2 1 1
NK7328 (control 1) 5 20 2 0 1 2 1 1
CP511 (control 2) 5 20 2 0 1 1 1 1

3.4. Yield of experimental hybrid maize varieties at 4 sites of Spring 2018

Theoretical yield indicated the yield potential of varieties under certain growing conditions. As
shown in Table 5, the theoretical yield of the hybrid maize varieties tested in Spring 2018
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fluctuated among the points. In Viet Tri - Phu

are MRI varieties (102.62 quintals/ha), TA16-

Tho, the crop budgets of participating 2 (96.99 quintals/ha), CNC352 (84.32
varieties ranged from 66.02 to 96.45 quintals/ha), TM18-1 (84.18 quintals/ha),
quintals/ha.  Statistical processing results TM18- 2 (82.06 quintals/ha) and VN117

showed that the theoretical yield of the
varieties participating in the experiment was
significantly different (P <0.05). There were
two varieties with higher yield than the
control NK7328 (82.36 quintals/ha), CP511
(85.80 quintals/ha). However, only TA16-2
variety yielded 96.45 quintals/ha, which was
higher than the sure control variety with 95%
confidence.

In Vinh Tuong - Vinh Phuc, the crop buds of
the participating varieties ranged from 69.68
to 102.62 quintals/ha. Statistical processing
results showed that the theoretical yield of the
varieties participating in the experiment was
significantly different (P <0.05). There were
12/12 varieties for the variety of energy
content higher than the control NK7328
(69.68 quintals/ha) and 11/12 varieties for the
amount of energy content higher than the
control of CP511 (71.23 quintals/ha).
However, only 6 out of 12 varieties were
found to have higher yield than the two
control varieties with 95% confidence. These

(82.05 quintals/ha).

In Phu Yen - Son La, the crop buds of the
participating varieties ranged from 73.05 to
106.79 quintals/ha. Statistical processing
results showed that the theoretical yield of the
varieties participating in the experiment was
significantly different (P <0.05). There were
5/12 varieties with higher vyield than the
control NK7328 (79.35 quintal/ha) with 95%
reliability (including TM18-1 reaching 106.79
quintals/ha; VS89 reached 99.88 quintal/ha;
TM18-2 reached 92.24 quintals/ha; TA17-1
reached 91.82 quintals/ha and CNC352
reached 88.72 quintals/ha). There were 8/12
varieties with higher yield than the control
CP511 (75.45 quintals/ha) with certainty of
95% confidence (In addition to 5 above-
mentioned varieties and 3  University
varieties18-1 (86.44 quintals/ha); TAL16-4
(86.40 quintals/ha) and DH18-2 (83.99
quintals/ha).

Table 5. Yield of hybrid maize varieties tested at 4 locations in Spring of 2018

Theoretical yield (quintals/ha) Real yield (quintals/ha)

Varietties Phu Tho Vinh Phuc Son La Thanh Hoa Phu Tho Vinh Phuc Son La Thanh Hoa Average
MRI9 83.99 102.62 78.29  89.07 71.44 60.21 60.55 75.66 66.97
CNC352 84.06 84.32 88.72  84.02 66.13 66.44 81.86 75.17 72.40
TA16-4 71.42 76.40 86.40 78.52 56.83 55.87 74.03 68.19 63.73
TA17-1 74.03 75.21 9182 93.58 65.12 60.02 83.31 70.13 69.65
TM16-2 96.45 96.99 73.05 92.78 79.32 67.70 53.92 70.01 67.74
TM18-1 85.53 84.18 106.79  94.69 79.34 59.65 95.13 75.16 77.32
TM18-2 78.03 82.06 92.24  84.60 73.82 61.10 82.56 75.30 73.20
VN117 72.78 82.05 80.33 94.83 60.71 71.18 69.64 66.24 66.94
VN667 79.70 74.88 78.63  66.24 62.05 57.87 69.02 50.21 59.79
bH18-1 69.54 71.89 86.44 71.46 52.96 55.05 77.94 60.93 61.72
bH18-2 66.02 70.14 83.99  74.08 56.31 54.78 72.04 59.83 60.74
VS89 87.95 79.66 99.88 75.29 57.69 58.01 89.90 57.33 65.73
NK7328 (control 1) ~ 82.36 69.68 79.35  85.04 67.52 59.41 69.52 77.01 68.36
CP511 (control 2)  85.80 71.23 75.45  79.05 68.37 60.21 65.74 68.45 65.69
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
LSD.os 6.30 10.80 7.20 9.50 5.63 6.35 12.3 5.4
CV(%) 5.30 7.20 9.80 7.50 9.1 8.4 9.5 9.3

In Yen Dinh - Thanh Hoa, the crop budgets of participating varieties ranged from 71.46 to 94.83
quintals/ha. Statistical processing results showed that the theoretical yield of the varieties
participating in the experiment was significantly different (P <0.05). There were 2/12 varieties
with higher yield than the control NK7328 (85.04 quintals/ha) with 95% reliability (including
VN117 with 94.83 quintals/ha; TM18-1 reaching 94.69 quintal/ha).
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There were 5/12 varieties with higher yield
than the control CP511 (79.05 quintals/ha)
with certainty of 95% confidence (In addition
to the two above-mentioned varieties and 3
varieties, TA17-1, reaching 93.58 quintals/ha;
TM16-2 reached 92.78 quintals/ha; and MRI9
reached 89.07 quintals/ha). The varieties with
high theoretical productivity at 3/4 points
were TM16-2 and TM18-1; 2/4 points were
MRI9; CNC352; TA17-1; TM18-2 and
VN117; ¥ point was VS89.

In terms of actual yield, true yield is the most
important indicator in hybrid maize breeding.
Net yields (chromosomes) are the ultimate
goal that breeders and producers aim to, the
chromosome is a composite indicator of many
factors such as varieties, care conditions
(fertilizers, irrigation water, amount of
rain...). Varieties with high yield potential can
only exert that potential when nurtured under
appropriate conditions. Therefore, in the same
climatic conditions, soil, the regime of taking
care of suitable new breeds has the ability to
grow and develop, resist well and give high
productivity.

Table 5 shows that the actual yield of the
hybrid maize varieties tested in Spring 2018
fluctuated among points. In Viet Tri - Phu
Tho, the chromosome of the varieties
participating in the experiment ranged from
5296 to 79.34 quintals/ha. Statistical
processing results showed that the actual yield
of the varieties participating in the experiment
was significantly different (P <0.05). There
were two  varieties, TM16-2 (79.32
quintals/ha) and TM18-1 (79.34 quintals/ha)
for chromosomes higher than the two control
NK7328 (67.52 quintals/ha), CP511 (68.37
quintals/ha) with a 95% confidence level.
There were 3/12 varieties for chromosome
higher than control NK7328 with 95%
confidence level (In addition to the two
varieties mentioned above and TM18-2
variety reached 73.82 quintals/ha).

In Vinh Tuong - Vinh Phuc, the chromosome
of the varieties participating in the experiment
ranged from 54.78 to 71.18 quintals/ha.
Statistical processing results showed that the
theoretical yield of the varieties participating
in the experiment was significantly different
(P <0.05). There were 2/12 varieties for
chromosomes higher than the two control
NK7328 (59.41 quintals/ha) and CP511
(60.21 quintals/ha). These were the varieties
TM16-2 (67.70 quintals/ha) and VN117
(71.18 quintals/ha). There were 3/12 varieties
for chromosome higher than control NK7328
with 95% confidence level (In addition to the
two above-mentioned varieties and CNC352
varieties, reaching 66.44 quintals/ha).

In Phu Yen - Son La, the chromosome of the
varieties participating in the experiment
ranged from 53.92 - 95.13 quintals/ha.
Statistical processing results showed that the
theoretical yield of the varieties participating
in the experiment was significantly different
(P <0.05). There were 5/12 varieties with
higher chromosome than control NK7328
(69.52 quintals/ha), CP511 (65.74
quintals/ha) with 95% reliability, including
TM18-1 varieties reaching 95, 13 quintals/ha;
VS89 reached 89.90 quintals/ha; TAL17-1
reaches 83.31 quintals/ha; TM18-2 reached
82.56 quintals/ha and CNC352 reached 81.86
quintals/ha.

In Yen Dinh - Thanh Hoa, the chromosome of
the varieties participating in the experiment
ranged from 50.21 to 77.01 quintals/ha.
Statistical processing results showed that the
theoretical yield of the varieties participating
in the experiment was significantly different
(P <0.05). There was no variety for the
chromosome higher than the control NK7328
(77.01 quintals/ha) with 95% confidence
level. However, there were 4/12 varieties for
chromosome higher than for CP511 (68.45
quintals/ha) with 95% reliability, including
MRI9 varieties (75.66 quintals/ha); TM18-2
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(75.30  quintals/ha); CNC352  (75.17
quintals/ha) and TM18-2 (75.16 quintals/ha).

In summary, at 4 experimental sites, the
varieties with the highest net yield at 3/4
points were TM18-1 and TM18-2; 2/4 points
are CNC352; TM16-2; 1/4 point was VS89,
VN117, TA17-1, MRI9. The varieties with
high yield of 2-3 points showed quite stable
and relatively adaptable in the study areas.

4, Conclusions

- The growth time of the hybrid maize
varieties tested in the Spring 2018 varied
from 122 - 127 days in Viet Tri - Phu Tho;
ranged from 117 - 120 days in Vinh Tuong -
Vinh Phuc; fluctuated from 113 to 116 days
in Phu Yen - Son La and from 101 to 105
days in Yen Dinh - Thanh Hoa. The
experimental hybrid maize varieties belonged
to the group with medium growing time,
suitable for the rotation formulas in the
Northern and Northern Central provinces.

- Experimental hybrid maize varieties with
average plant height and height.

- In all 4 study sites, experimental hybrid
maize varieties were resistant to mottling
disease, moderate to fairly dry. Two varieties
CNC352, DH18-1 were infected with the
slightest leaf spot at all 4 points, two strains
DH18-1, DH18-2 were infected with the
slightest sheath blight at all 4 points lighter
than the other varieties and the two control
varieties.

- Through 4 research sites, the varieties with
high net yield at 3/4 points were TM18-1 and
TM18-2; 2/4 points were CNC352; TM16-2.
These varieties appeared to be quite stable
and relatively adaptable in the study areas.
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