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Comparison of the Characteristics of Wheat Cultivars Used for Whole Green Wheat

Grain Production
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Ki—-Kwon Lee‘, Young—-Ju Song‘, Chung-Kon Kim1, and Jin-Woong Cho?'

ABSTRACT Recently, an interest has developed in the use of whole green grains as functional food materials. The present study
was conducted to provide the baseline data for the stable production of whole green grains in 20 cultivars of wheat by investigating
the greenness of grain with maturation (from 20" t0 41 day after heading, at an interval of 3 days). On the 20" day after heading,
the grains were dark green with a wrinkled long-oval shape. After the 35" day of heading, the grains turned almost yellow with an
oval shape. Their redness (‘a’ value of chromaticity) increased from the 20" to 41% days after heading, indicating a negative value
up to the 32M day after heading. A significant decrease in their chlorophyll content was observed with maturation. The yield of
whole green wheat grain (including greenish yellow grain) was the highest from the 32" t0 35" after heading. Therefore, we
concluded that the optimal harvesting period for whole green wheat grain was from the 32"t035" day after heading. The heading
time of various cultivars ranged from April 28 to May 5, the time of Jopummil cultivar grew the fastest among them, such as
Gurumil, Alchanmil, but Dahongmil got the latest in heading time. The greenness of seven cultivars (Jeokjungmil, Keumkangmil,
Jogyeongmil, Jopummil, Baekjungmil, Yeonbaekmil, and Milseongmil) was relatively higher than that of the others. The yield of
greenish whole grain was relatively high in six cultivars (Alchanmil, Baekjungmil, Eunpamil, Yeonbaekmil, Dahongmil, and
Urimil). Based on their greenness and yield, the Baekjungmil and Yeonbaekmil cultivars have been considered to be optimal for

the production of whole green wheat grain.

Keywords : harvest time, whole green wheat grain
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Fig. 1. Mean temperature and precipitation in Jeonju City from 2011 to 2012 (Korea Meteorological Administration).
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Fig. 2. Change in the color of wheat grains blanched on
various harvesting dates. DAH refers to the day after
heading.

Table 1. Chromaticity and chlorophyll contents of whole grains at different harvesting times in the Keumgangmil cultivar of

wheat.

Day after Color value* Chlorophyll (ug/g FW)

heading L a Chll. a Chll. B Chll. T
20 36.2 f** -3.0 f 20.8 f 2313 a 1049 a 3355 a
23 38.1 e 42 g 233 e 1944 b 96.3 a 280.6 b
26 42,5 d -1.8 e 244 ¢ 149.0 ¢ 62.8 b 216.8 ¢
29 45.6 ¢ -1.9 e 26.0 d 1143 d 516 b 165.8 d
32 49.6 b -0.3 d 299 a 66.1 ¢ 273 ¢ 96.3 ¢
35 525 a 5.0 ¢ 282 b 49.9 ef 19.0 ¢ 73.0 ef
38 527 a 82 b 27.0 cd 37.8 fg 17.6 ¢ 54.7 fg
41 519 a 95 a 27.8 be 26.6 g 25d 402 g

* Chromaticity: L (Lightness), a (Redness), b (Yellowness)

** The same letters in a column are not significantly different at P<0.05 by Duncan’s multiple-range test.



A+B
129.5 ¢
209.8 d
269.2 ¢
3314 b
403.7 a
422.8 a

0.0 f

0.0 f

5.8

0.0
0.0
0.0
0.0
333
489.0
476.6

Yield(kg/10a)
Yellow

Greenish yellow(B)
0.0
0.0
0.0
212.4
329.9
422.8
0.0
0.0
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129.5
209.8
269.2
118.9

73.8

0.0

0.0

0.0

* The same letters in a column are not significantly different at P<0.05 by Duncan’s multiple-range test.

Green(A)

weight(g)
12.6 f*
17.7 ¢
25.1 d
373 b
42.1 a
444 a
445 a

1,000-grain
322 ¢

Day after
heading
20
23
26
29
32
35
38
41

Table 2. Yield of whole grain at different harvesting times in the Keumkangmil cultivar of wheat.
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Table 3. Chromaticity of whole grain in wheat varieties at
30 days after heading.

Color value*

Cultivar
L a b
JIIM 46.1 gh** 321 25.2 cde
KKM 47.0 efg -2.5 ki 26.0 bc
JGM 456 h -1.9 k 26.0 bc
JoPM 47.7 cde -1.7 jk 24.2 fgh
BIM 50.2 ab -1.6 jk 28.0 a
YBM 47.3 def -0.6 ij 264 b
MSM 474 cdef -0.2 hi 24.3 fgh
JEM 45.6 h 0.4 ghi 25.6 bed
GRM 46.9 efg 0.8 fgh 24.4 efg
EPM 49.7 b 0.9 fgh 28.7 a
SAM 46.4 fgh 1.4 fg 23.5 hi
OM 48.2 cd 1.7 ef 262 b
SMCM 51.0 a 2.8 de 25.6 bed
NHM 48.3 cd 33 cd 24.8 def
ACM 46.2 gh 3.9 bed 22.8 ij
DHM 48.3 cd 3.9 bed 22.9 ij
URM 48.3 cd 4.1 abc 23.0 ij
SMCM1 47.6 cde 4.8 ab 23.9 gh
JnPM 484 ¢ 52 a 24.1 fgh
TDM 46.8 efg 53 a 22.5j

* Chromaticity: L (Lightness), a (Redness), b (Yellowness)
** The same letters in a column are not significantly differently
at P<0.05 by duncan multiple range test.
JIM: Jeokjungmil, KKM: Keumkangmil, JGM: Jogyeongmil,
JoPM: Jopummil, BJM: Baekjungmil, YBM: Yeonbaekmil,
MSM: Milseongmil, JEM: Joeunmil, GRM: Gurumol, EPM:
Eunpamil, SAM: Suanmil, OM: Olmil, SMCM: Sinmichalmil,
NHM: Namhaemil, ACM: Alchanmil, DHM: Dahongmil,
URM: Urimil, SMCI1: Sinmichal#1, JnPM: Jinpummil,
TDM: Tapdongmil
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Fig. 3. Photographs of the whole wheat grains blanched on
the 30™ day after heading.

JIM: Jeokjungmil, KKM: Keumkangmil, JGM: Jogyeongmil,
JoPM: Jopummil, BJM: Baekjungmil, YBM: Yeonbaekmil,
MSM: Milseongmil, JEM: Joeunmil, GRM: Gurumol, EPM:
Eunpamil, SAM: Suanmil, OM: Olmil, SMCM: Sinmichalmil,
NHM: Namhaemil, ACM: Alchanmil, DHM: Dahongmil, URM:
Urimil, SMC1: Sinmichal#1, JnPM: Jinpummil, TDM: Tapdongmil
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Table 4. Yield and yield components of wheat varieties at 30 days after heading.

Heading  No. of stem

No. of grains

1,000-grains

Yield (kg/10a) (rate, %)

Variety date per m’ per panicle weight(g) Green (A) Greenish Yellow A+B
yellow (B)

JIM 29 Apr. 923 bedef* 25 fg 29.0 hi 265.8 192.1 0.0 458.0 be*
KKM 30 Apr. 723 f 27 efg 32.2 de 160.1 278.9 0.0 439.0 ¢
JGM 29 Apr. 830 def 29 cdefg 29.9 fgh 174.3 324.6 0.0 498.9 be
JoPM 28 Apr. 906 bedef 27 defg 28.7 hi 1513 3423 0.0 493.6 be
BIM 30 Apr. 979 bed 34 abced 29.8 gh 159.7 529.0 0.0 688.7 ab
YBM 4 May 892 cdef 31 bedefg 344 ¢ 81.1 582.5 0.0 663.6 abc
MSM 1 May 972 bede 37 ab 238j 71.8 5143 0.0 586.2 abc
JEM 30 Apr. 964 bede 24 g 29.9 fgh 49.6 441.7 0.0 491.2 be
GRM 5 May 820 def 25 fg 36.7b 26.7 498.8 10.2 525.5 be
EPM 4 May 1,113 ab 28 cdefg 32.0 ef 7.9 668.8 37.6 676.7 ab
SAM 2 May 761 ef 27 efg 388 a 7.3 523.4 10.5 530.7 be
OM 4 May 867 cdef 32 abcde 345¢ 10.2 460.4 206.2 470.6 be

SMCM 4 May 727 £ 32 abcde 32.9 cde 5.1 472.8 61.8 477.9 be
NHM 1 May 871 cdef 29 cdefg 27.11i 3.1 476.2 0.0 479.3 be
ACM 5 May 1,188 a 34 abc 28.2 hi 0.0 775.5 16.7 7755 a
DHM 5 May 1,063 abc 38a 272 0.0 647.6 113.8 647.6 abc
URM 4 May 880 cdef 38a 33.4 cde 0.0 623.9 146.7 623.9 abc

SMCMI1 4 May 951 bede 31 bedefg 276 0.0 556.2 9.5 556.2 abc
JnPM 3 May 1,072 abc 30 cdefg 31.6 efg 0.0 539.1 167.1 539.1 be
TDM 4 May 907 bedef 27 efg 342 cd 0.0 486.5 101.5 486.5 be

* The same letters in a column are not significantly different at P<0.05 by Duncan’s multiple-range test.

JIM: Jeokjungmil, KKM: Keumkangmil, JGM: Jogyeongmil, JoPM: Jopummil, BJM: Baekjungmil, YBM: Yeonbaekmil, MSM:
Milseongmil, JEM: Joeunmil, GRM: Gurumil, EPM: Eunpamil, SAM: Suanmil, OM: Olmil, SMCM: Sinmichalmil, NHM:
Namhaemil, ACM: Alchanmil, DHM: Dahongmil, URM: Urimil, SMC1: Sinmichal#1, JnPM: Jinpummil, TDM: Tapdongmil
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