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ESTIMATING MAIZE EAR GRAIN YIELDS ON FARM
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ABSTRACT

Crop growth modelling is one of the important sciences in field crop sciences for it helps to reduce time
and effort in searching for a fact or result. This article was dealed with a formula to predict maize ear
grain weight when plants still standing on farm. Two genotypes of maize were used in this trial, a
hybrid of feed maize was used in 2018 and an open-pollinated cultivar of pop corn in 2019. Ear length
and diameter were measured on 50 randomly taken plants of full seed — set before harvest .Ears were
harvested later, air dried ,threshed and weighed, then yield adjusted to 15% moisture .Ears were
considered as cylinder ,and volumes of each ear were calculated .Date of observed ear grain weights
and their volumes were analyzed for their correlation and regression ,they were fit in both years .The
expected ear grain weight in 2018 formula was: expected dry ear grain weight (g) = - 0.1342 + 0.4871
ear volume (cm® and in 2019 , the formula was : expected dry ear grain weight(g) = +0.3509 + 0.4776
ear volume (cm®). Date of observed and expected dry ear grain weights was analyzed by t- test. The
results showed high similarity between observed and expected ear weights, indicating that these two
equations will be helpful to estimate dry ear grain weight of maize, while plants still on farm.

*Key words: Zea mays L., everta, ear dimensions, relative constant.
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INTRODUCTION

Crop growth modelling is a very helpful
science to understand and / or estimate some
parameters in crop growth and yield. Hardan
and Elsahookie (7) worked on estimating leaf
area of sunflowers (Helianthus annus L.) by
measuring dimensions of some plant leaves,
and capitulum diameter to estimate plant seed
yield. Previous results were also found by
measuring sunflower diameter to estimate
plant seed yield, for the highly significant
correlation between sunflower capitulum area
and seed vyield (4, 8, 12, 13, 16, 19). On the
other hand, Elsahookie and Eltaweel (8) and
Elsahookie et al. (7) have found similar result
on the significant and positive correlation
between sunflower capitulum and its
corresponding seed yield. Turner and Rawson
(19) and Vranceanu et al. (20) worked on
other indices on sunflower. Meanwhile,
Alfalahi and Elsahookie (1) found significant
correlation and regression between chickpea
(Cicer arietinum) plant seed yield and some
other plant traits and concluded that number of
pods and branches per plant were the most
correlated to plant seed yield. This result was
in full agreement with that obtained by Al-
Nuaimi and Elsahookie (3) on soybean
(Glycine max L. Merrill ), and Singh et al. (18)
on rice (Oryza sativa L.). Some recent
researchers worked on maize, Al-Khafajy et al.
(2) estimated grain yield of F, plants of
hybrids by using a formula depending on
parental yield averages and F; grain vyield
average, without a need to grow F;, seeds. On
maize too, Cheyed and Elsahookie (5) worked
on percent of seedling emergence and
correlated that with predicted grain yield.
Scharf and Lory (17) used aerial photographs
to calibrate maize leaf color without direct
measurement in the field to tell how much
nitrogen the crop needs. This method was also
used on some grasses for same purpose (14).
Meanwhile,  Nielson (15) predicted maize
grain yield by number of rows / ear, and
number of kernels / row before the crop
matured. More recently, Elsahookie et al. (11)
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predicted maize grain yield of 25 genotypes
counting on ear dimensions. On sorghum
(Sorghum bicolor L. Moench), Elsahookie and
Cheyed (10) estimated total plant leaf area of
sorghum by measuring one leaf length. Similar
result was found on maize by same researchers
(9). The objective of this article was to
estimate ear grain yield of a maize (Zea mays
L.) hybrid and of an open- pollinated cultivar
of pop corn while plants still on farm before
harvest by using ear dimensions considered as
a cylinder. This was an early estimate of ear
grain  weight before harvest, and by
multiplying with planting population density
we will get productivity of the crop.
MATERIALS AND METHODS

Two experiments were undertaken on the x-
farm of the Coll. of Agric. Eng. Sci., Univ. of
Baghdad in 2018 and 2019. In the fall of each
year an area was prepared by ploughing and
disking, then divided into 3x3 m plots, in
2018, F; seeds of hybrid maize (Zm 60
xZm21) was grown in mid —July, while in the
second year (2019), an open — pollinated local
cultivar of popcorn (Zea mays everta) was
used. Planting was in rows of 50x25 cm. All
management practices were done as needed.
At time of physiologic maturity, 50 ears of full
seed — set were labeled, and husk removed,
then length and diameter of ears were
measured at the middle of ear. Lengths were
measured by a ruler, while diameter measured
by a vernier. At time of harvest, all ears were
collected, air dried, threshed, weighed, and
grain yields adjusted to 15% moisture (6).
Volumes of all ears were determined as a
cylinder. The mean of observed ear grain
weight was divided by mean of ear volume to
determine a constant. Two constants were
calculated in each season, then volumes of ears
of each genotype were multiplied by the
constant to predict ear grain weights. The
expected ear grain weights were tested for
correlation and regression (Fig .1 and 2). Both
were linearly fit (r = 1.0).
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Fig.1.Correlation plot and regression equation for expected ear grain yields and their volumes
for the hybrid Zm60xZm21
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Fig.2.Correlation plot and regression equation for expected ear grain yields and their volumes
for the popcorn cultivar

RESULTS AND DISCUSSION

The constant value was obtained by dividing
the mean of observed ear grain weight by the
mean of ear volumes of the 50 ears sample of
each genotype. The expected ear grain weights
were calculated by multiplying each ear
volume by the corresponding constant. The
constant for the hybrid Zm60xZm 21 was
0.487 and for the popcorn cultivar was
0.480.Results of expected ear grain weights
were tested for correlation and regression with
their corresponding volumes. The correlation
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in both years were highly significant and
positive (Fig.1 and 2). The regression equation
to determine expected ear grain weight in the
first year for maize hybrid Zm60xZm 21 was:
expected ear grain weight (g)
0.01342+0.4871 ear volume (cm®) and for the
popcorn cultivar was:
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expected ear grain weight (g) = +0.3509
+0.4776 ear volume (cm®).

Values of expected ear grain weights were
adjusted to 15% moisture in our calculations.
The two genotypes were planted in 50x25 cm
rows. When we multiply population density by
ear dry grain weight (153.2 g) (Table 1) will
have productivity of 12. 25 t / ha for maize
hybrid Zm60xZm 21. By the same method, we

will have a productivity of popcorn cultivar by
multiplying ear grain yield (83.0g) (Table 2)
by population density, the expected will be
6.64 t/ha. The constant used here for feed
maize was 0.487 while it was found to be 0.30
in a previous study (11). This could be
attributed to that we used here just one
genotype, while in that study they used 25
genotypes.

Table 1. Grain yields of maize hybrid (Zm60xZm21), observed values and predicted by
formula in 2018 .

N Ear Obs. Ear Exp.ear N  Earvolume Obs. Ear Exp.ear
volume grain (g) grain (g) cmd grain (g) grain (g)
cm3
1 390.2 183.0 190.0 26 462.4 203.8 225.2
2 350.3 170.6 170.6 27 278.7 154.1 135.7
3 249.2 103.0 121.4 28 377.0 188.9 183.6
4 256.2 137.7 124.8 29 326.0 176.6 158.8
5 388.8 184.4 189.3 30 192.7 102.6 93.8
6 382.7 204.1 186.4 31 246.2 120.0 119.9
7 315.6 136.6 153.7 32 182.7 90.8 89.0
8 235.4 126.5 114.6 33 192.7 100.2 93.8
9 339.3 169.6 165.2 34 329.8 155.9 160.6
10 367.5 193.2 179.0 35 249.3 108.9 121.4
11 261.3 118.8 127.3 36 238.2 113.3 116.0
12 419.0 214.1 204.1 37 352.7 168.2 171.8
13 341.0 165.0 166.1 38 194.7 98.8 94.8
14 294.8 176.4 143.6 39 228.5 105.5 111.3
15 338.1 152.7 164.7 40 3715 168.3 180.9
16 310.0 122.6 151.0 41 485.3 244.2 236.3
17 3295 159.3 160.5 42 303.5 137.6 147.8
18 252.0 112.2 122.7 43 407.5 187.4 198.5
19 382.1 186.6 186.1 44 220.4 114.1 107.3
20 379.8 194.8 185.0 45 329.2 181.3 160.3
21 358.1 160.3 174.4 46 363.1 195.9 176.8
22 386.4 193.3 188.2 47 270.0 130.7 131.5
23 372.9 213.7 181.6 48 249.3 124.4 121.4
24 298.0 140.0 145.1 49 211.9 105.3 103.2
25 288.8 144.8 140.7 50 377.7 205.1 183.9
X 153.1 153.2
Observed ear grain yield expected ear grain yield
Mean £ SD Mean + SD
154.9 +38.1 153.2 +35.5

It implies that for each genotype we have to
have its own constant. However, predicted
maize grain yield still beneficial by using the
regression formula which was not determined
in that study. However, the constants between
feed maize and popcorn were different, and
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also the regression equations, that was due to
ear dimensions differences and kernel sizes.
The popcorn kernel weighs 126 mg while feed
maize weighs 230 mg. Accordingly, shelling
percent will be different, and ear grain weight
will be different too.
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Table 2. Grain yields of pop corn ears, observed and predicted values by formula in 2019

N  Ear volume Obs. Ear Exp.ear N  Ear volume Obs. Ear Exp.ear
cmd grain (g) grain (g) cmd grain (g) grain (g)
1 165.5 78.9 79.4 26 167.8 79.4 80.4
2 166.6 76.5 80.0 27 232.6 80.0 11.7
3 157.9 86.8 75.8 28 159.1 75.8 76.4
4 169.9 75.8 81.6 29 156.9 81.6 75.3
5 180.0 98.9 86.4 30 170.0 86.4 81.6
6 192.7 94.1 925 31 176.0 92.5 84.5
7 153.7 60.7 73.8 32 190.0 73.8 91.2
8 200.8 96.6 96.4 33 140.7 96.4 67.5
9 136.2 68.2 65.4 34 186.0 65.4 89.3
10 153.9 74.8 73.9 35 213.0 73.9 102.2
11 174.1 90.7 83.6 36 148.5 83.6 71.3
12 164.4 82.8 78.9 37 195.2 78.9 93.7
13 169.8 76.7 81.5 38 182.1 81.5 87.4
14 184.8 79.0 88.7 39 180.0 88.7 86.4
15 155.8 75.7 74.8 40 167.0 74.8 80.2
16 165.5 66.9 79.4 41 159.0 79.4 76.3
17 165.5 76.9 79.4 42 224.2 79.4 107.6
18 164.4 84.9 78.9 43 2355 78.9 113.0
19 176.8 88.9 84.9 44 145.0 84.9 69.6
20 190.9 82,5 91.6 45 144.0 91.6 69.1
21 220.6 91.7 105.9 46 139.2 105.6 66.8
22 151.9 82.9 72.9 47 210.5 72.9 101.0
23 1515 87.9 2.7 48 150.6 72.7 72.3
24 174.3 98.3 83.7 49 138.3 83.7 65.4
25 194.7 96.5 93.4 50 155.8 934 74.8
X 83.01 83.06
Observed ear grain vield expected ear grain vield  t-test
Meant SD Mean+ SD Mean+ SD
154.9 +£38.1 153.2 +£35.5 0.85 n.s

We can conclude from these results that the
observed and expected ear grain weights for
both genotypes were very close to each other
counting on the insignificance of their means
as shown by t —test (Tables 1 and 2). This
gives us a quick and non-distructive method to
estimate maize grain yield while plants still
standing on farm. The differences among
genotypes in ear size and seed — set could give
some deviation. So, each genotype should
have its own constant for better grain yield

prediction.
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