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This study aims to determine the response of the yield and
fresh stover weight of corn under mass selection by pollina-
tion control and base index techniques and to determine the
increase in yield and fresh stover after seven mass selection
cycles. Subdivided blocks were used to reduce the environ-
mental effects during the selection cycles. A randomized com-
plete block design was used to test the selection results. Com-
pared to the initial population, the results showed a 43.46%
increase in yield and a 79.21% increase in fresh stover weight
after seven cycles of mass selection by pollination control,
while the base index technique produced a 59.81% increase
in yield and a 103.47% increase in fresh stover weight. Mass
selection using the two techniques needs to be continued in
future cycles to obtain a higher yield and fresh stover weight.

base index selection, fresh stover, mass selection, selection
progress, selection by pollination control

In dieser Studie wurde untersucht, welchen Einfluss die Mas-
senselektion durch Bestdubungssteuerung und Basisindex-
techniken auf den Ertrag und das Frischstrohgewicht von
Mais haben und wie hoch der Anstieg des Ertrags und des
Frischstrohgewichts nach sieben Massenselektionszyklen ist.
Es wurden unterteilte Blocke verwendet, um die Umwelt-
einflisse wahrend der Selektionszyklen zu reduzieren. Zur
Prifung der Selektionsergebnisse wurde ein randomisierter
vollstandiger Blockaufbau verwendet. Verglichen mit der
Ausgangspopulation zeigten die Ergebnisse nach sieben Zy-
klen der Massenselektion durch Bestdaubungskontrolle eine
43,46%ige Steigerung des Ertrags und eine 79,21%ige Steige-
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rung des Frischstrohgewichts, wahrend die Basisindextechnik
eine 59,81%ige Steigerung des Ertrags und eine 103,47%ige
Steigerung des Frischstrohgewichts ergab. Die Massenselek-
tion unter Verwendung beider Techniken muss in kiinftigen
Zyklen fortgesetzt werden, um einen hoheren Ertrag und ein
héheres Frischstrohgewicht zu erzielen.

Basisindex-Selektion, Frischstroh, Massenselektion, Selek-
tionsfortschritt, Selektion durch Bestaubungskontrolle

Mass selection is based on the selection of phenotypes exhi-
bited by individual plants and seeds that form a population in
the next cycle. Despite being known as the oldest method, it
is still used continuously. The effectiveness of mass selection
is dependent on the selected properties, isolation, accuracy
in reducing environmental effects, and the number of select-
ed plants. Mass selection will be effective if it is performed
on characters with high heritability (Hallauer et al., 2010).
Shrestha et al. (2018) stated that mass selection is effective
in improving the agronomic characteristics of maize, such as
the increased yield of a population after five selection cycles.
A study conducted by Govind & Mani (2016) reported a signi-
ficant increase in the number of cobs per crop, cob diameter,
number of rows per cob, seed weight per cob, and yield after
mass selection. The highest expectation of genetic heritability
and progress was obtained for seed weight per ear, followed
by yield and the number of ears per crop. A 23.2% increase in
yield was obtained by Khamkoh et al. (2019) after two simple
iterative selection cycles.

The mass selection progress can be improved by conducting
selection before pollination and by crossing only the selected
plants. Such selection is called mass selection by pollination
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control, and this indirect selection can be used to improve
yield and fresh stover weight. The success of this technique
is highly dependent on the relationship between the selected
trait and the improved trait (Basuki, 2005). Under pollination
control, Sutresna (2010) showed an increase in yield, meas-
ured as the weight of dry seeds per plot, of 2.07 kg (44.04%)
for three cycles, which was higher than the increase without
pollination control (1.67 kg or 33.99%). The average increase
per selection cycle was 14.04% under pollination control and
11.33% without such control.

Mass selection can be performed to improve two or more
characters simultaneously if the base selection index is also
used. Kar & Warsi (2006) stated that each environment has
certain factors that affect the index used to improve the char-
acters of young cobs. According to Smith (1936), the use of
the primary and base index for the selection of single and
combined characters (yield, seed moisture content at harvest,
the presence of roots, and the presence of stems) is more ef-
ficient than the Smith-Hazel index. A base index can be used
by compiling a selection index based on economic weights,
but it is rather difficult to assign economic weights to each
trait (Ajala, 2010). According to Walsh (2010), the heritability
and genotypic correlation values can be ignored in compiling
a base index. The results of Asghar & Mehdi (2010) revealed
that selection using the base index was more efficient for
characters that are related to quality and their interactions.
Tardin et al. (2007) used the Smith-Hazel index with full-sib
selection and obtained a 4.68% increase in seed dry weight,
while the response of other traits was lower.

Previously, mass selection with pollination control and base
index techniques was carried out for seven cycles to improve
the yield and fresh stover weight of maize. The pollination
control technique used plant height and the number of leaves
per plant as the selected properties. The base index was ob-
tained from the economic value of two characters, namely,
the weight of dried cobs per plant and the weight of fresh
stover. The selection process was carried out for seven cycles.
However, the selection response per cycle under each tech-
nique was not known for yield, fresh stover weight per plant,
and other characters. How large was the selection response,
and how much did the two assessed characters improve? This
study aimed to determine the response of yield and fresh
stover weight after seven cycles of mass selection by polli-
nation control and base index techniques and to determine
the increase in both characters compared to the initial popu-
lation.

All experiments were carried out in dry land with pump wells.
The study was carried out from July to October 2018 or in the
dry season in Amor-Amor Gumantar village, North Lombok
district. The dry land was * 60 m above sea level, with 20°C
— 37°C air temperature and 63% to 100% relative humidity
during the experiments. The soil texture was loam sand, with

a soil pH of 6.2, 1.22% C-organic, 0.27% N-total, 83.63 ppm
available P, and 0.65 meq% exchangeable K.

The material used as the initial population (P ) that under-
went seven cycles of selection was produced by local cultivar
assemblies (PHRKL). P is the result of the hybridization of 28
local cultivars of West Nusa Tenggara with the superior vari-
eties Gumarang, Lamuru, and Sukmaraga. The superiority of
the 28 local cultivars (landraces) was due to their higher root
weight and yield compared to other tested cultivars and their
ability to be harvested early. The P, population was selected
for seven cycles with two techniques (14 resulting popula-
tions), i.e., P,.DPP, P.DPP, P.DPP, P,DPP, P.DPP, P.DPP, P_DPP,
P.IS, P,IS, P.IS, P,IS, P.IS, P IS, P_IS, and were compared to the
superior variety Gumarang. DPP represents the pollination
control technique, and IS represents the selection (base) in-
dex technique.

Two mass selection techniques were applied: pollination con-
trol (DPP) and base index (IS). Both mass selection techniques
were carried out for seven cycles in dry land. The subdivided
block method was used to reduce the environmental effect
in the selection plot and was conducted by dividing the se-
lection plot into 100 subplots with 40 plants in each subplot.
A selection pressure of 5% was performed in each plot. Mass
selection by pollination control was performed by selecting
taller plants with more abundant leaves before pollination
and crossing these selected plants. The weight of each trait
in the base index technique was obtained from the ratio of
the gross income for each trait to the total gross income for
the two characters. The gross income for each trait was ob-
tained by multiplying the average yield of three subplots in
the selection plot by the market price at the time of harvest.
A randomized complete block design was used to test the
selection results with three blocks. Irrigation was performed
once every 7 days from planting to 70 days after planting. The
plant spacing was 20 cm x 60 cm, with one plant per hole. The
plants were planted in 2 rows, where each row contained 25
plants in a plot size of 1.2 m x 5 m.

The observed variables in this study were plant height, the
number of leaves per plant, dried cob weight per plant, cob
length, cob diameter, the number of fresh leaves per plant
at harvest, the weight of fresh stover per plant, yield based
on the dry weight of seeds per plot, and 1,000 kernel weight.

The observation data were analyzed using analysis of vari-
ance (ANOVA) at a 5% significance level with the least signi-
ficant difference test (LSD) at a 5% significance level for the
post hoc test. The increase in yield or fresh stover weight was
calculated from the difference between the population at the
seventh cycle and the initial population (P7DPP-PO/P7IS-PO0).
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The mass selection response per cycle of each technique was
obtained from the linear regression coefficient between the
observed properties and the selection cycle described in the
following linear equation (Little & Hills, 1972):

YL=Y+(KP)X (1)
where

YL: linear estimator value for a population at a certain cycle
of each technique,

Y: general average value of a trait,

K,P, = linear regression coefficient, which is the average se-
lection progress per cycle,

X' = number of selection cycles.

K P, ={-7(Y,) -5(Y,.) = 3 (Y,) = 1(Y,.) + 1(Y,.) + 3(Y,.) +

5(Y,.) + 7(Y,.)}/(168 x r) (2)
where

K,P: linear polynomial regression coefficient, or the selection
response per cycle of each technique,

R: number of blocks,

Yo Y, Yy Yoo, Y, Yoo, Y, @and Yo sums of all initial population

blocks in cycles 1, 2, 3,4, 5, 6, and 7, respectively.

To test whether the regression coefficient is linear or not,
the source of treatment variance (population) based on the
ANOVA is divided into two values, namely, linear and residual.
This is done for each selection technique. For example, we
estimate the 7t cycle yield (YL); then, Y is the average vyield
of three blocks from the entire population (from P to the 7*
cycle). X' will be 7 for the multiplier of KP.. After obtaining
K,P,, the equation can be simplified by replacing this value
with the average from the calculation results. The model was
applied to each technique.

Broad sense heritability (H?) was obtained through the fol-
lowing formula (Ujianto et al., 2020):

H? = (0? /0% ) x 100% (3)
where

ozg: the centrality squared value of each treatment based on
ANOVA - the centrality squared value of the error,

ozp: 02g + the centrality squared value of the error.

Furthermore, the grouping of the values was based on Stans-
field (1991), where 50—-100 represented high, 20-<50 moder-
ate, and <20 low.

The calculation of the coefficient of genetic variation (CGV)
was carried out with the following formula:

CGV (%) = (o,/u) * 100% (4)
where
CGV: coefficient of genetic variation,

o, standard deviation of genetic variation,

M: general mean of a trait.

The software used in this analysis was Minitab version 18 (Mi-
nitab LLC, USA).

The selection techniques caused changes in the population
averages, and the difference was called the selection re-
sponse (Table 1).

Table 1 shows that the yield (grain dry weight per plot) had a
significant linear selection response, which was 47.88 g/plot
for DPP and 72.80 g/plot for IS. Dry cob weight per plant had
a significant linear selection response under both techniques.
The fresh stover weight per plant had a significant linear re-
lationship under mass selection, with values of 7.82 g/plant
for DPP and 11.50 g/plant for IS. The response to selection
of plant height and the number of leaves per plant, as well
as the number of fresh leaves per plant at harvest, was also
significant and linear.

The linear regression model for yield is presented in Fig. 1,
and the linear regression model for fresh stover weight is pre-
sented in Fig. 2. A greater R? value was obtained in IS than in
DPP for both yield (Fig. 1) and fresh stover weight per plant
(Fig. 2). This result showed that the prediction of yield and
fresh stover weight per plant using a regression equation
under IS was more accurate than that under DPP. With each
addition of one mass selection cycle, the yield increased by
145.6 g per plot for IS, while it increased by only 95.75 g per
plot for DPP (Fig. 1). Moreover, the fresh stover weight per
plant increased by 25.51 g in IS and 15.63 g in DPP (Fig. 2).

Table 1. The average selection response per cycle for the DPP and
IS techniques after seven cycles

Plant height (cm) 1.67 * 1.17 *
Number of leaves (sheet) per plant 0.06 * 0.08 *
Cob dry weight per plant (g) 242 % 2.86 *
Cob length (cm) 0.06 * 0.12 *
Cob diameter (cm) 0.02 ns 0.02 ns
Seed dry weight per plot (g) (yield) 47.88 * 72.80 *
Weight of 1,000 seeds (g) 1.50 * 2.50 *
Number of fresh leaves at harvest 0.12 * 0.12 *
(sheet)

Fresh stover per plant (g) 7.82% 11.50 *

Note: * Significantly different at the 5% level; ns, not significant.



Journal fur Kulturpflanzen, 74 (05-06). S. 134~ 2022

4000.00 A y = 145.61x +2776.8
R2=0.7584 ]
0000 4 e
............ °
= LB o S,
= SR
a  3200.00 A [ | " S o
?D .............................. y= 95.756x + 2638.6
et [ B O ° ® R’ = 0.6284
B g | e et
el 2800.00 .-t et
T e
2400.00
2000.00 T T T T T T T d
0 1 2 3 4 5 6 7
Cycle of selection Fig. 1. Linear graph of yield .re—
® Pollination control B Bases index sults for both mass selection
"""""" Linear (Pollination control) ~ -:------- Linear (Bases index) techniques.
475.00 -
y=25.513x+249.19
2=0.8492
B oamee | e
400.00 1 e
= e °
= | R [ ] . ..............
= | S Q...
— oanenn | T et et
5 325001 @ @ e
2 ® - o .. . °
= et
< S y=15.639x +259.42
k5] ceenezzzzi il R> = 0.6224
= 250.00 -
b=
o
4 [ |
Qo
% 175.00
e .
w
5]
-
=~
100.00 t t t t t + + {
0 1 2 3 4 5 6 7
Cycle of selection
Fig. 2. Linear graph of fresh sto-
®  Pollination control B Bases index ver weight per plant for both

The magnitude of the response in the observed characters
is highly dependent on heritability and genetic variance.
Genetic variance is expressed in the CGV. The magnitude of
broad-sense heritability (H?) and the values for the CGV are
presented in Table 2.

Based on Table 2, the weight of 1,000 seeds and the num-
ber of fresh leaves at harvest had high heritability under
DPP. Moreover, the plant height, number of leaves per plant,
dry weight of harvested cobs per plant, diameter of cobs,
and weight of fresh stover per plant were classified as hav-
ing moderate heritability. Low heritability was found for the
length of the cob. Under IS, the heritability was high for the
number of leaves per plant, weight of dry ears harvested per
plant, yield, weight of 1,000 seeds, number of fresh leaves at
harvest, and weight of fresh stover.

Linear (Bases index)

mass selection techniques.

Selection can cause changes in the population averages and
magnitude for each population according to the selection cy-
cle (Table 3). All selected populations (P -P.) under DPP and
IS, as well as the Gumarang variety, were compared with the
initial population (P ) for each observed trait.

Table 3 shows that the average yield of the seventh cycle was
greater than that of the initial population under DPP, simi-
lar to the previously studied population. IS mass selection
caused a higher yield from the first cycle to the seventh cy-
cle. The fresh stover weight of the population at the seventh
cycle under DPP was higher than that of the initial popula-
tion, and a similar result was observed for IS. The yield values
for the initial population, the seventh cycle under DPP, and
the seventh cycle under IS were 2426.67 g/plot (5,056 t/ha),
3481.33 g/plot (7,253 t/ha), and 3878.17 g/plot (8,080 t/ha),
respectively.
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Table 2. Heritability value (H?) and the coefficient of genetic variation (CGV) for each trait under the DPP and IS techniques.

Plant height 35.79 Moderate 2.54 10.46 Low 3.59
Number of leaves per  44.94 Moderate 243 57.56 High 3.59
plant
3 Cob dry weight at 38.24 Moderate 7.18 59.47 High 7.66
harvest per plant
4 Cob length (cm) 1.86 Low 0.63 13.07 Low 2.41
Cob diameter (cm) 49.39 Moderate 1.96 29.13 Moderate 1.54
Yield (dry weight of 51.95 High 8.56 60.32 High 11.29
seeds per plot)
7 Weight of 1,000 seeds 70.19 High 4.82 67.13 High 6.66
(g)
8 Number of fresh 55.76 High 8.16 57.71 High 8.08
leaves per plant at
harvest
9 Fresh stover weight 40.08 Moderate 14.24 65.61 High 14.50
per plant
Table 3. The average of all observed properties for each treatment during mass selection.
P, 219.33 11.75a 138.03 a 13.27 a 4.43a 2426.67 a 178.33 a 6.25a 216.50 a
p,DPP 238.58 12.17 a 144.53 a 13.48a 4.37a 2960.33 b 205.60 b 6.67 a 321.50b
P,DPP 240.25 12.50 b 161.48 b 13.77 a 4.53a 2982.50 b 206.03 b 6.42 a 297.13 a
P.DPP 224.92 12.33a 160.29 b 13.98 a 4.53a 3170.17 b 205.63 b 7.17b 319.81b
P,DPP 249.83 12.58 b 163.94 b 14.02 a 4.56 a 2986.33 b 205.60 b 7.00a 306.50 a
P.DPP 238.58 12.42b 170.44 b 14.11a 4.60a 3159.33 b 205.00 b 7.17b 346.91b
P,DPP 239.58 12.50b 172.09b 14.15a 4.66 b 3023.17 b 208.10 b 7.75b 316.93 b
P_.DPP 255.92 13.00b 172.09b 14.15a 4.66 b 3481.33 b 213.07 b 8.17b 387.99b
(43.46%)***) (79.21%)***)
P.IS 231.67 11.92a 161.33b 14.05a 4543 3212.83b 215.33b 6.75a 269.09 a
P.IS 249.83 12.17 a 172.15b 1411 a 4.63 b 3221.17b 211.93 b 7.25b 344.10 b
P.IS 247.75 12.42b 172.35b 14.15a 4.63 b 3230.67 b 215.23 b 7.33b 346.51 b
P,IS 230.83 12.08 a 172.51b 14.27 a 4.65b 3419.67 b 218.37b 7.17b 357.58 b
P.IS 239.58 12.58 b 179.67 b 14.49 b 4.67b 3451.33b 219.67 b 8.00 b 363.05b
PIS 237.67 12.50b 173.36b 15.17b 472 b 3451.00 b 221.03 b 7.58 b 370.51 b
P_IS 249.83 13.17b 19493 b 15.15b 4.72b 3878.17 b 230.53 b 8.33b 440.51 b
(59.81%)***) (103.47%)***)
Gumarang 240.75 14.25b 165.10 b 14.23 a 4.40a 3394.17 b 212.40b 6.75a 302.76 a
LSD - 0.58 21.92 1.18 0.17 463.05 12.79 0.85 91.97

0.05

Note: *) The numbers followed by the same letter in the same column are not significantly different from the initial population with the BNT

o0, St *¥) There

is no BNT value because the ANOVA showed a non-significant difference. 1: Plant height (cm); 2: number of leaves per plant (strands); 3: weight of dried cobs
harvested per plant (g); 4: length of the cobs (cm); 5: diameter of the cobs (cm); 6: yield (dry weight of seeds per plot) (g); 7: weight of 1,000 seeds (g); 8:
number of fresh leaves per plant at harvest (strands); and 9: fresh stover weight per plant (g). ***) Percentage increase compared to the initial population (P ).
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The improvements in yield and fresh stover were obtained
through selection on plant height and the number of leaves
under DPP and through selection on the weight of dried cobs
harvested and fresh stover under IS. The magnitude of the
change in the quality was corrected based on the closeness
of the relationship with the selected trait. The correlation
was calculated using the average data for each block. Each
technique was examined separately, as shown in Table 4, with
the number of correlated data points for each trait being 24
(treatment = 8 and block = 3).

There was a correlation between the observed parameters
and the yield across all traits, except plant height under DPP.
Moreover, plant height and the number of leaves per plant
were not correlated under IS. The weight of fresh stover per
plant was correlated with all traits, except plant height and
the number of leaves per plant under DPP and plant height
and cob diameter under IS. The highest correlation coeffi-
cient value related to yield was obtained for the weight of
dried cobs harvested per plant under IS and the weight of
1,000 seeds under DPP. For fresh stover, there were five char-
acters with a coefficient value higher than 0.50 under DPP,
namely, the number of fresh leaves per plant, the weight of
1,000 seeds, yield, cob diameter, and the dry weight of har-
vested cobs per plant. On the other hand, there were four
characters with coefficient values higher than 0.50 under IS:
dry weight of harvested cobs per plant, cob length, yield, and
the number of fresh leaves per plant.

The potential yield showed linear progress under both mass
selection techniques up to the seventh cycle. The average
increase in fresh stover weight under selection also showed
a significant linear relationship under both techniques. This
means that until the seventh cycle, the two mass selection
techniques are effective at increasing the yield and fresh
stover weight. A similar result for yield was obtained by Bak-

tash (2016), who stated that their mass selection technique
was effective for enhancing yield and corn yield components.
Other studies also supported these findings. Shrestha et al.
(2018) stated that mass selection was effective for improving
the agronomic characters of maize plants after five cycles by
producing higher yields and reducing plant height compared
to the initial population. A study conducted by Govind & Mani
(2016) revealed significant progress in mass selection for the
number of cobs per plant, cob diameter, number of rows per
cob, weight of seeds per cob, and yield. The difference in the
selection responses per cycle for yield can also be seen in the
linear regressions of the two selection techniques (Fig. 1).

The success of indirect selection is highly dependent on the
level of genetic correlation between the selected trait and the
improved trait (Soemartono et al., 1992; Basuki, 2005). The
improved yield obtained using both techniques may also be
due to indirect mass selection; the selection response is very
dependent on the close relationship between the selected
and corrected characters. Mass selection by pollination con-
trol used plant height and the number of leaves as the se-
lected characters, while the dry weight of the harvested cobs
was used in the base index technique. A significant positive
correlation coefficient was obtained between the weight of
the dried cobs and the yield (0.65 for DPP and 0.87 for IS),
which may be why the base index selection response was
greater than that of pollination control. The same is true for
the correlation between yield and dry cob weight in a study
by Abdalla et al. (2010), who revealed a positive correlation
between these characters. Subaedah et al. (2016) showed
that a longer cob or a higher number of seeds will increase
yield. The correlation coefficient was higher for plant height
(0.36) and the number of leaves (0.51) under DPP than under
IS: 0.37 and 0.23, respectively (Table 4). It is possible that the
selection response under the base index technique produced
a higher yield compared to that under pollination control.

The heritability value of the selected characters also deter-
mines the magnitude of the selection response. Cob dry
weight has high heritability under the base index technique,
while plant height and the number of leaves were classified

Table 4. The correlation coefficient values between observed traits and yield or fresh stover weight per plant (BBS) under both techniques

1 Plant height 0.36 ns
2 Number of leaves per plant 0.51s
3 Dry cob weight at harvest per plant 0.65s
4 Cob length (cm) 0.52s
5 Cob diameter (cm) 0.58s
6 Yield (dry weight of seeds per plot) 1.00

7 Weight of 1,000 seeds (g) 0.75s
8 Number of fresh leaves per plant at harvest 0.53s
9 Fresh stover weight per plant 0.53s

0.25ns 0.37 ns 0.28 ns
0.17 ns 0.23 ns 0.44s
0.54s 0.87s 0.61s
0.46s 0.69s 0.53s
0.59s 0.60s 0.32ns
0.53s 1.00 0.56 s
0.65s 0.78s 0.47s
0.52s 0.48s 0.68s
1.00 0.56 s 1.00

Note: s = significantly different at the 5% significance level. ns = not significantly different.
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as moderate. This trend can also be found for the selection
response for the number of leaves; the base index technique
showed a greater selection response per cycle than the pol-
lination control technique despite the number of leaves per
plant being a selection criterion for pollination control tech-
nique. This difference occurred because the number of leaves
per plant under base index selection had a higher heritability
than that under pollination control (Table 2). The heritability
value for the number of leaves per plant under the pollination
control technique was 44.94% (moderate), while that under
the base index technique was 57.56% (high). The coefficient
of genetic variation also influences the selection response.
The number of leaves per plant has a coefficient of genetic
variation of 3.59% and 2.54% under the two mass selection
techniques. This difference can also affect the size of the se-
lection response per cycle.

The linear increases in fresh stover weight under both tech-
niques showed that the base index technique had a higher
value in the third cycle than pollination control (Fig. 2). The
difference is even greater with a higher number of selection
cycles. This can occur because fresh stover weight is selected
directly by the base index technique. The pollination control
technique uses plant height and the number of leaves as se-
lected traits to increase the weight of fresh stover, so the se-
lection response depends on the close relationship between
the two traits and fresh stover weight. Taller plants had low
heritability, while the heritability of the leaf number was clas-
sified as high. However, both characters had a correlation co-
efficient that was not high (<0.50) and were not significant
under the pollination control technique (Table 4). Therefore,
the impact on the selection progress was smaller than that of
the base index technique. Similarly, Basuki (2005) stated that
the size of the indirect response greatly depends on the her-
itability value and the closeness of the relationship between
the two characters.

Increased yield and fresh stover weight can occur due to an
increase in gene frequency and genotype frequency. Soemar-
tono et al. (1992) showed that selection causes an increase in
the gene and genotype frequencies for the selected and im-
proved characters. Increased gene and genotype frequencies
can be seen from the increase in the averages of the selected
population compared to the initial population. The increase
in yield due to mass selection for seven cycles under pollina-
tion control and the base index was quite large, accounting
for 43.46% and 59.81%, respectively. This increase in yield is
higher than that obtained by Sutresna (2010), who observed
a 44.04% increase after index selection. The weight of fresh
stover per plant increased by 79.21% for selection under pol-
lination control and 103.47% for the base index after seven
cycles. This occurs because the selection response of yield
and fresh stover weight under the base index technique is
higher than that under pollination control. The response of
fresh stover weight was 11.50 g/plant/cycle under the base
index technique, while the response under pollination con-
trol was 7.82 g/plant/cycle (Table 1). Shrestha et al. (2018)
said that the significant increase in grain yield of the selected
population may be attributed to improvements in other physio-
logical and yield-related traits. Furthermore, the existence of

a significant linear selection response for both mass selection
techniques indicates that both should be continued into the
next cycle. Based on the magnitude of the selection response,
the base index technique is better for increasing the yield and
fresh stover of corn in dry land.

1. The response of mass selection under pollination control
was smaller than that under the base index technique for
yield and fresh stover weight. Both responses followed a
simple linear regression model.

2. The increases in yield and fresh stover weight were low-
er under pollination control than under the base index
technique after seven cycles. Yield increases of 43.46%
and 79.21% in fresh stover weight were obtained after
seven cycles of pollination control, while compared to the
initial population, the base index technique produced an
increase in yield by 59.81% and 103.47% in fresh stover
weight.

3. Mass selection based on the base index technique should
be continued into the next cycle to obtain higher yield and
fresh stover.
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