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ABSTRACT

The purpose of this research is to identify the significance of climate factors related to the significance
of change of dry matter yield (DMY) of whole crop maize (WCM) by year through the exploratory
data analysis. The data (124 varieties; n=993 in 7 provinces) was prepared after deletion and modification of
the insufficient and repetitive data from the results (124 varieties; n=1027 in 7 provinces) of import
adaptation experiment done by National Agricultural Cooperation Federation. WCM was classified
into early-maturity (25 varieties, n=200), mid-maturity (40 varieties, n=409), late-maturity (27
varieties, n=234) and others (32 varieties, n=150) based on relative maturity and days to silking. For
determining climate factors, 6 weather variables were generated using weather data. For detecting
DMY and climate factors, SPSS21.0 was used for operating descriptive statistics and Shapiro-Wilk
test. Mean DMY by year was classified into upper and lower groups, and a statistically significant
difference in DMY was found between two groups (p<0.05). To find the reasons of significant
difference between two groups, after statistics analysis of the climate variables, it was found that
Seeding-Harvesting Accumulated Growing Degree Days (SHAGDD), Seeding-Harvesting Precipitation
(SHP) and Seeding-Harvesting Hour of sunshine (SHH) were significantly different between two
groups (p<0.05), whereas Seeding-Harvesting number of Days with Precipitation (SHDP) had no
significant effects on DMY (p>0.05). These results indicate that the SHAGDD, SHP and SHH are
related to DMY of WCM, but the comparison of R> among three variables (SHAGDD, SHP and
SHH) couldn’t be obtained which is needed to be done by regression analysis as well as the prediction
model of DMY in the future study.
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Table 1. Relative maturity (RM) and data bulk of different varieties of Whole Crop Maize

Maturity group

Cultivar

Early-maturity
(RM:>115, DTS":>75)
25var.(n=200)”

3394(16), 3723(8), 3845(9), 32B81(6), 33A84(6), 33H05(6), 33H25(6), 33T56(6), 34Y02(6),
36H36(8), DK501(25), DK537(14), Garst8285(6), Garst83961T(6), GLA99(9), GL559(9), GNS640(6),
NC+4880(6), P1543(6), P1758(6), P1894(6), PP3303(6), W 1429C(6), W 1430C(6), WA706C(6)

Mid-maturity
(RM :115~124,
DTS:76~82)
40var.(n=409)

3156(14), 3352(12), 3358(3), 3540(6), 3IN27(16), 31P41(6), 31Y43(6), 32B33(12), 32D78(6),
32G94(9), 32P26(6), 32P75(8), 32T16(6), 32T83(6), 32W86(6), 33B50(9), 33D31(6), 33F18(9),
33156(21), 33N09(6), 33V15(6), 33Y74(6), 34H31(6), Cap122-60(6), Capd45NG(3), DK697(20),
DK754S(6), DKC61-24(9), EXP771(6), GW5018(6), GW737(6), GW785(6), N73-Q3(8),
NC+5514(14), NC+6440(17), NC+738(6), P1184(6), Kangdaok (10), Suwon19(79), Jangdaok(10)

Late-maturity
(RM: <125, DTS:<83)
27var.(n=234)

3163(6), 3233(8), 3282(12), 8116(3), 3144W(12), 31A12(9), 31G20(9), 32K26(9), 32K61(18),
32R42(9), DK689(19), DK698(3), DK705(6), DK713(9), DK729(18), DK789(3), EX2586(6),
EXP874(9), G4614(3), G4743(5), G4766(6), G4868(8), GX5006(6), W1480C(6), X7865(1),
Kwanganok(29), Jecheonok(2)

Others
(insufficient information)
32var.(n=150)

3160(6), 7382(2), 7509(2), 8344(2), 8532(2), 31G66(6), 32B41(6), 32J55(8), 32N89(6), 33P66(6),
Cap444NG(3), DK649(2), DK672(2), EXP665(1), EXP863(6), EXP964(5), EXP976(5), GW6300(6),
GX6545(6), MC7676(5), MC7800(1), MC8150(1), MC84AA(1), NC+6131(3), P2023(6),
X7762(2), XCF38(1), XL394(3), Y7864(2), Y7865(8), Kwangpyungok(34), Hoengseongok(1)

DDTS: days to silking.

? var.: varieties (n=number of frequency).
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DMY (kg/ha) dry matter yield 16073.63  131.94 721400 27780.00 13486.00 18622.00
SHMT (°C) seeding-harvesting mean temperature 21.59 .05 19.20 26.80 20.80 22.06
ssagpp  Scedingssilking accumulated growing 55, o3 539 87620 1899.60  1465.10  1639.60
degree days
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SHP (mm)  seeding-harvesting precipitation 726.47 8.46 317.50  1344.40 567.00 867.00
SHDP (day) Sceding-harvesting number of days 49 ¢ 24 30.00 72.00 46.00 55.00

with precipitation

US.E.: standard error.
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Fig. 2. Trend for the mean of dry matter yield in Whole
Crop Maize (WCM) through 30 years. (A,: upper group,
dry matter yield of WCM in the year 1984, 1993, 2008; °,:
lower group, dry matter yield of WCM in the year 1994,
2006, 2011).
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Table 3. Normality test for upper vs. lower groups” of the mean of dry matter yield in Whole Crop Maize (WCM)

N Mean SED Test of normality
(kg/ha) SW? statistics p-value

Upper group

1984 15 20,133 755.49

1993 14 19,171 615.24

2008 42 18,910 456.12

Total 71 19,033 418.14 .98 A7
Lower group

1994 23 12,325 748.15

2006 55 13,902 260.65

2011 39 12,596 307.93

Total 117 13,187 224.53 .99 62

Dupper group: dry matter yield of WCM in the year 1984, 1993, 2008; lower group: dry matter yield of WCM

in the year 1994, 2006, 2011.
PS.E.: standard error.
9SW: Shapiro-Wilk statistics.
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Table 4. Independent sample t-test for upper vs. lower groups” of the mean of dry matter yield in Whole Crop Maize

(WCM)
F T Mean difference
Statistics p-value Statistics df p-value (kg/ha)
Equal variance 3.34 .07 15.56 186.00 .00 6062.61
Not equal variance 14.97 130.50 .00 ’

Dupper group: dry matter yield of WCM in the year 1984, 1993, 2008; lower group: dry matter yield of WCM in the

year 1994, 2006, 2011.
JF: test for homoscedasticity.
t: test for mean comparison.

Table 5. Criteria for independent variables of upper vs. lower groups" in Whole Crop Maize (WCM)

Variables Group N mean S.D3 S.EY
SHMT? (°C) upper 117 21.57 1.55 0.14
lower 63 21.72 0.81 0.10

SSAGDD upper 111 1537.35 125.39 11.90
lower 47 1528.87 86.43 12.60

SHAGDD upper 117 2553.32 140.46 12.98
lower 63 2396.55 143.71 18.10

SHH (hr) upper 117 689.87 56.48 10.82
lower 63 619.60 86.14 7.94

SHP (mm) upper 117 579.23 290.79 26.88
lower 63 929.02 168.16 21.18

upper 117 50.40 8.16 0.75

SHDP (day) lower 63 49.59 6.83 0.86

Dupper group: dry matter yield of WCM in the year 1984, 1993, 2008; lower group: dry matter yield of WCM in the

year 1994, 2006, 2011.

ISHMT: seeding-harvesting mean temperature, SSAGDD: seeding-silking accumulated growing degree days, SHAGDD:
seeding-harvesting accumulated growing degree days, SHH: seeding-harvesting hours of sunshine, SHP: seeding-harvesting
precipitation, SHDP: seeding-harvesting number of days with precipitation.

¥S.D.: standard deviation.
“S.E.: standard error.
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Table 6. Independent sample t-test for climate factors between upper vs. lower groups” in Whole Crop Maize (WCM)

F T Mean difference
Statistics p-value Statistics df p-value (upper-lower)

SHMT? (°C) Equal varlanc§ 7.85 0.01 =72 178 0.47 15
Not equal variance -.86 177.9 .39

SSAGDD Equal varlanc§ 4.27 0.04 42 156 .67 848
Not equal variance 49 123.5 .63

SHAGDD Equal varlanc§ 0.14 0.70 7.09 178 .00 156.77
Not equal variance 7.04 124.6 .00
Equal variance 9.06 0.01 5.83 178 .00

SHH(hr) quat variance 70.27
Not equal variance 6.58 171.1 .00
Equal variance 30.47 0.01 -8.78 178 .00

SHP(mm) qual variance -349.79
Not equal variance -10.22 177.1 .00

SHDP(day) Equal Varlanc§ 0.26 0.61 .67 178 .50 31
Not equal variance 71 147.4 A48

Dupper group: dry matter yield of WCM in the year 1984, 1993, 2008; lower group: dry matter yield of WCM in the

year 1994, 2006, 2011.

YSHMT: seeding-harvesting mean temperature, SSAGDD: seeding-silking accumulated growing degree days, SHAGDD:
seeding-harvesting accumulated growing degree days, SHH: seeding-harvesting hours of sunshine, SHP: seeding-
harvesting precipitation, SHDP: seeding-harvesting number of days with precipitation.

9F: test for homoscedasticity.
“t: test for mean comparison.
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