kA A g4 -3 -1 T 2 44
JlagotEE V1 J1&88TE S02 MEPHICS | FO-04-0401
L N [ ERpine MHHS PJ016268
4 HM F | S urREeA vle 2 BAEA] 28 Wdd 718 #5 N
4 3 2= AE7|H Y BN

AREE [l | i Kels IETA
A 2 o7 7t 2021 ~ 2022 o2 -

MIS ok H 2 M M| AU} A2t

AN A~ Z~ 1l H hva o)

1)jgg:¥§;§lﬂs;ézﬂmﬂ g Wi IO 14l '91~'99
Mool & of | & S, U4, wivE BkeAl S 71, B

ABSTRACT

Recently, the occurrence of abnormal climate frequencies is increasing due to continuous
global warming, and the frequency of large and small spring droughts is increasing in Korea.
Maize is known to be a crop that uses moisture efficiently due to its low transpiration ratio
compared to other crops, but drought stress is a major factor in yield reduction because it
reacts very sensitively to dry environments. Most of the maize cultivation environments in
Korea are dependent on rainfall for water supply, making it difficult to cope with drought.
Installing irrigation facilities can be a direct solution, but it is not suitable as a realistic
solution because the input cost is high. In order to preemptively respond to drought, it is
necessary to breed drought-resistant varieties. In this study we tried to breed drought-resistant
lines by synthesizing the breeding technology of doubled haploid, molecular marker, and the
results of previous studies. In order to establish a population for the selection of drought
tolerant lines, doubled haploid technology was applied, and at the same time, research was
conducted to improve the efficiency of doubled haploid system. Accurate selection of haploid
seeds is closely related to the improvement of breeding efficiency. In practice, selecting
haploid seeds through human eyes has a large variation in selection accuracy depending on
the expression level of anthocyanins and the worker’s experience. A fluorescent image system
was used to select for anthocyanins that were expressed in such a small amount that they
cannot be distinguished by visual selection. The fluorescent image system is equipped with a
camera that can identify wavelengths of 400nm to 1,000nm, so it can measure the degree of
anthocyanin expression at a specific wavelength. In this test, the accuracy of haploid seed
selection was measured and the visually selected haploid seeds were reselected with a

fluorescence image system to verify the visual selection error rate. As a result, when using
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the fluorescence image system, the accuracy of selection of haploid seeds was 77.1%, which
was 14.1% higher than that of visual selection, so using the fluorescence image system was
judged to be a suitable method to increase the efficiency of selection of haploid seeds. In
order to develop drought-resistant lines during the seedling period, we used two hybrids which
were crossed between drought resistance and sensitive line. At the first population,
00hf19(S)/05S10032(R), 250 pure lines were constructed by doubled haploid and 22DHF358
which has excellent agriculture traits and drought resistance at seedling stage was selected. At
the second population, 02S8027(S)/04S8077(R), 100 pure lines were established but the
additional line selection is required through drought resistance evaluation at seedling stage.
When the evaluation of the two populations is completed, SNPs related to seedling drought
tolerance will be verified. In relation to the drought stress of maize, yield loss caused by the
drought stress of the seedling period has been reported, but the most affected growing period
for yield decrease is known as the reproductive growth stages. In this study we also
conducted drought resistant line selection at the reproductive growth stages. In this test, 15
tolerant and susceptible lines were evaluated drought tolerance at reproductive growth stage
for two years. As a result, 00hf29 which has less than 5 days of the Anthesis silking
interval(ASI) and 100% ear formation was selected as a drought tolerance line at the
reproductive growth stage. It is intended to be used as a resource for developing drought
tolerant varieties and researching molecular markers related to drought tolerance.
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ASE SOURCE MARE A=Y SOURCE A
DHD-1 00hf19/05S10032 1309 DHD-126  00hf19/05S10032 008¢
DHD-2 " 1139 DHD-127 " 008%
DHD-3 " 1099 DHD-128 " 008
DHD—4 " 104¥ DHD-129 " 008%
DHD-5 " 086% DHD-130 " 008%
DHD-6 " 0764 DHD-131 " 0074
DHD-7 " 0764 DHD-132 " 007¥
DHD-8 " 0719 DHD-133 " 007¥
DHD-9 " 0694 DHD-134 " 007¢
DHD-10 " 067# DHD-135 " 007#
DHD-11 " 0654 DHD-136 " 0074
DHD-12 ’ 065% DHD-137 " 007#




ASH SOURCE AALEF ASH SOURCE SINE
DHD-13 | 00hf19/05S10032 0603 DHD-138  00hf19/05S10032 007¥
DHD-14 % 0599 DHD-139 , 007
DHD-15 % 058¢ DHD-140 , 007%
DHD-16 , 056 DHD-141 . 007¢
DHD-17 ’ 0519 DHD-142 , 007%
DHD-18 , 0499 DHD-143 % 007¢
DHD-19 , 048 DHD-144 . 0069
DHD-20 , 044 DHD-145 % 0069
DHD-21 " 044 DHD-146 % 006
DHD-22 " 0439 DHD-147 % 006
DHD-23 " 0439 DHD-148 % 006%
DHD-24 ’ 042¢ DHD-149 , 0063
DHD-25 ’ 042 DHD-150 , 006%
DHD-26 ’ 0419 DHD-151 , 006%
DHD-27 % 0419 DHD-152 , 0063
DHD-28 % 0419 DHD-153 , 0053
DHD-29 % 0399 DHD-154 , 0053
DHD-30 % 038% DHD-155 % 005%
DHD-31 " 036% DHD-156 % 0059
DHD-32 " 036% DHD-157 % 0059
DHD-33 % 036¢ DHD-158 % 005%
DHD-34 " 0369 DHD-159 % 005%
DHD-35 , 035¢ DHD-160 % 005%
DHD-36 ’ 034¢ DHD-161 ’ 0043
DHD-37 % 0339 DHD-162 , 0043
DHD-38 % 0339 DHD-163 , 0043
DHD-39 % 0339 DHD-164 , 0043
DHD-40 % 0339 DHD-165 , 0043
DHD-41 % 0329 DHD-166 , 0043
DHD-42 , 032¢ DHD-167 % 0043
DHD-43 , 032 DHD-168 % 0043
DHD—-44 , 031¢ DHD-169 % 0043
DHD-45 " 0299 DHD-170 % 0043
DHD-46 " 028¢ DHD-171 ’ 0043
DHD-47 " 028¢ DHD-172 ’ 0043
DHD-48 ’ 0279 DHD-173 , 0043
DHD-49 ’ 0279 DHD-174 ’ 0043
DHD-50 ’ 0263 DHD-175 , 003%
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ASH SOURCE SINE ASH SOURCE MArE
DHD-51 | 00hf19/05S10032 0243 DHD-176  00hf19/05S10032 003
DHD-52 ” 0243 DHD-177 % 003%
DHD-53 ’ 023% DHD-178 , 003
DHD-54 ’ 0233 DHD-179 , 003
DHD-55 ’ 023% DHD-180 , 003
DHD-56 ’ 0233 DHD-181 . 003
DHD-57 ’ 0233 DHD-182 . 003
DHD-58 ’ 0228 DHD-183 . 003
DHD-59 , 022 DHD-184 . 003F
DHD-60 , 022% DHD-185 . 003%
DHD-61 , 022 DHD-186 . 003%
DHD-62 ” 0213 DHD-187 % 003
DHD-63 ” 0213 DHD-188 % 003
DHD-64 ” 0208 DHD-189 % 003
DHD-65 ’ 020% DHD-190 , 003
DHD-66 ’ 0208 DHD-191 , 003
DHD-67 ’ 019% DHD-192 . 003
DHD-68 ” 019% DHD-193 % 003
DHD-69 ” 0198 DHD-194 % 003
DHD-70 ” 019% DHD-195 % 003
DHD-T71 ’ 0183 DHD-196 , 003
DHD-72 ’ 01738 DHD-197 , 003
DHD-73 ’ 01738 DHD-198 , 002
DHD-74 ’ 0178 DHD-199 . 002
DHD-75 ’ 0178 DHD-200 . 002
DHD-76 ’ 0178 DHD-201 ’ 002
DHD-177 , 0163 DHD-202 . 002
DHD-78 , 0163 DHD-203 . 002
DHD-79 , 0153 DHD-204 . 002
DHD-80 ” 0153 DHD-205 % 002
DHD-81 ” 0143 DHD-206 % 002
DHD-82 ” 0143 DHD-207 % 002
DHD-83 ’ 0143 DHD-208 ’ 002
DHD-84 ’ 0143 DHD-209 , 002
DHD-85 ’ 0143 DHD-210 ’ 002
DHD-86 ’ 0143 DHD-211 ’ 002
DHD-87 ’ 0143 DHD-212 ’ 002
DHD-88 ’ 0133 DHD-213 ’ 002




ASH SOURCE RN ASH SOURCE Mg
DHD—-89 | 00hf19/05510032 013¥ DHD-214  00hf19/05S10032 002%
DHD-90 , 013% DHD-215 % 002%
DHD-91 , 0139 DHD-216 % 002%
DHD-92 , 0139 DHD-217 % 002%
DHD-93 , 013% DHD-218 % 002%
DHD-94 . 0128 DHD-219 % 0023
DHD-95 , 0128 DHD-220 , 0023
DHD-96 , 0128 DHD-221 % 0023
DHD-97 , 0128 DHD—-222 % 0023
DHD-98 , 0128 DHD-223 % 001
DHD-99 , 0128 DHD-224 % 0013
DHD-100 % 0128 DHD-225 , 0013
DHD-101 % 0128 DHD-226 , 001%
DHD-102 % 0118 DHD-227 , 001%
DHD-103 % 0118 DHD-228 , 0013
DHD-104 % 0118 DHD-229 , 001%
DHD-105 % 0118 DHD-230 % 001%
DHD-106 % 011 DHD-231 % 001%
DHD-107 % 011 DHD-232 % 001%
DHD-108 % 011 DHD-233 % 001%
DHD-109 % 0109 DHD-234 % 001%
DHD-110 % 0109 DHD-235 % 001%
DHD-111 % 0109 DHD-236 % 001%
DHD-112 % 0109 DHD-237 % 001¥
DHD-113 , 010% DHD-238 % 001¥
DHD-114 % 0109 DHD—-239 % 001¥
DHD-115 , 010% DHD-240 % 001¥
DHD-116 , 010% DHD—-241 % 001¥
DHD-117 % 0109 DHD—-242 % 001¥
DHD-118 % 0108 DHD-243 % 001¥
DHD-119 % 0099 DHD—-244 % 001
DHD-120 % 0099 DHD—-245 . 0013
DHD-121 . 009% DHD—246 . 0013
DHD-122 . 009% DHD—247 . 0013
DHD-123 % 0089 DHD—248 . 0013
DHD-124 % 0083 DHD-249 % 001%
DHD-125 % 0088 DHD—-250 % 001%
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22DHF317 317 1 B 4 34.9 63
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22DHF358 817 1 3 2 37.4 49
22DHF339 85 1 B 3 36.8 47
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(%) 0-9 0-9 0-9 (%) a/F
22DHF392 87 1 b) 2 17.3 30
22DHF393 91 1 4 2 40.5 40
22DHF394 87 1 b) 2 40.7 44
22DHF399 87 1 b) 3 43.1 60
22DHF404 87 1 b) 4 31.0 52
22DHF406 87 1 4 3 34.7 46
22DHF409 85 1 4 3 38.5 37
22DHF410 87 1 4 2 41.3 58
22DHF435 85 1 b) 2 27.4 27
22DHF460 87 1 4 3 43.9 86

22DHF469 89 1 0 3 29.1 8

22DHF500 89 1 3 2 38.2 23
22DHF523 91 1 4 2 37.9 50
22DHF533 87 1 4 4 37.2 66
22DHF542 87 1 3 4 38.0 47
A H+t 88 1 b) 4 39.0 25
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