N
e
o
o&,
1)
o
ra
o
’

Md
2
i
)
Y
>
ol
Mo
)
Mo
o2

N
olN

T4 2015.03.09.

1 2ze) §255% AsFol dhelo] AL
Explain the meaning of and the related factors to maintenance and growth respiration of crop
plant.

2. A2 A% glo] BY 15 B Belssta 54 Azstel AFsAL.

Explain the function of water in crop growth based on physico—chemical properties of water.

3. EuEr BlsAtel Aget A Ed 71Hs A9stet

Explain adequate environment—friendly practices for Korean paddy farming.

4. G*E A5Aeat ARl Bl tote] AsiAle.
Explain the relationship between crop genotype*environment interaction and crop vyield

stability.

5. kel ASEAe] BE SEEge] e ek,

Describe breeding strategy of sweet potato based on its flowering characteristics.

6. FAKAAIHQTDE 7153t 28] ofsh o S Aster.

Explain the function and nature of quantitative trait loci (QTL) with some examples.

7. A% Wolo] FReh &d WHS AL,

Explain the types of variation and how to distinguish the types in plants.

8. Secondary metabolitelt recombinant proteing fytHoz AJitstz] fafiA A2 A3} (cell
immobilization) o] d] AMEHT. AEA|E(plant cel)E 1HSSH] A o] 8= HH2?
Many companies have introduced cell immobilization system to produce secondary metabolites
and recombinant proteins using plant cells, and many research groups are still developing the

system. Describe the possible methods.

9. =9 FATEY K olF Eol7] SI't WHHol diste] ArstAl L.
Explain the meaning of maintenance respiration and how to reduce it in crop plant.

10. AF-FE AYTA S £ Z2A IAAFS QYL

o= =

Describe decision—making for weed management based on crop—weed competition.



11. Marker—assisted breeding®] #4-& AWsty 5] A¥-8-F v|wslat
Describe the marker—assisted breeding scheme and explain its efficiency in comparison with

traditional selection breeding.

12, RG] B 8 Folo gAY THasel Yste] A8 Agste

Explain the components of broad—sense and narrow—sense heritability in detail.

13. Ttz FRE st SAe Jlest 4749 FRE dEske A= 1-21E 2L,

Describe kinds of industrial crops and their characteristics and representative crops.

14. Phytoantipicin®} phytoalexino]| thsjA] AgstAlL,
Tell me about the phytoantipicin and phytoalexin.

15, 59 FAAA = 2P 22550l oAFA ol 82 4 A=A dysiet
Explain how to construct linkage maps of agronomic traits and their usability in crop

breeding.

16. BAZBE] AE SHL 2409

Describe the cultural characteristics of industrial crops.

17. 54 XA Holld & 12k AAFEFNet Primary Production)2} ©]& F7HA7]=d 104 9]
Ak aflss AYstirle
Explain net primary production (NPP) in agricultural ecosystem and discuss limiting factors

in increasing NPP,

18. 2tz A 9 A Aol diste] st

Explain crop growth analysis and crop growth parameters.

19. Phosphorylation® TS AXSI= HH-S oF 712 A& 50 AYsIAL
Several methods have been developed for identification of the phosphoproteins. Give me an

example and explain its principle.

20. PolytenySt endopolyploidy7re] §AFE3H 2ol el ds) Addater,
Explain the similarity and difference between polyteny and endopolyploidy.

21. Forward genetics®} reverse geneticsol] gt 2tol& AoIA] L

Explain the difference between forward and reverse genetics.

22. Hzo] Az2A A mAYSE s

Explain mechanisms responsible for herbicide resistance of weeds.



23, shEstsl SrpRAEe] B Al et Agel qeis AEate.
Explain about competition between grass and legume forage crops when they are sown in

mixture.

24, 420] OlAUELS BEE olge} 15| o871l o] =atAle.
Explain why only plant produce secondary metabolites and describe their potential utility for

human health.

25. Akef 712 FAA4 22 ¥He dEsteh

Describe the methods of map—based gene isolation.

26. Bl9] E571E AHiste g9l wiste] dsti 2.

Explain the factors determining the heading date of rice.

27. #7337 &l 2lel penetrance(FF&)2t expressivity(H@A =)o dis <& 531 A9stet

Explain the penetrance and expressivity of gene expression with some examples.

28. duASt 3943 mhA ] Aol HishA ArgstAlL.
Explain the difference between dominant and co—dominant markers.

20, H47e0] BT HHS AP,

Discuss advantages and disadvantages of minimum tillage.

30. BRI FAl 7 71 olfe] AEE AHlishs Ao AL Fololal e 77
What are some of the benefits of having more than one crop in a field at the same time?

What are some of the risks?

31 AEe] P B3 FHst 0|2 B 4F B atel dhetel Asiel.

Explain the cultural measures to improve crop yield by enhancing the field.

2. B AUAS AW o B $7128 SUY 0 Eelot B2 £3L Ageet
What is soil ecosystem? and explain the decomposition process and circulation of substance

in case of straw organic matter input to paddy field.

3. AP/l BE Qo] AsE AUshn uld FESRS d5sAL.
Describe the future agricultural environments and predict the crop yield under changing

global climate.

34, AE9] oAb His] =35hA 2.

Explain about plant secondary metabolites.



35. §7ke] AEAgol QolAl epistasis(HSID dgl S S1 Astel,

Explain the genetic epistasis between gene inteactions with some examples.

36. BAUAE ol B 4% WL APetAe.

Describe the marker—assisted breeding in plants.

37. AzA Q] A HAEQ Y &4F mechanismof thole] ARsiA Q.

Explain the mechanisms of evolution and dispersal of herbicide resistance in weeds.

38. Plant cell culturee] &JoiA] AJitE ©ES] bFAHS F7HAZIL B SHE Hdh
AHE-E]= inducible promoter system3} Affinity chromatography bioreactor & F-S1Q17}?

Protein production in plant cell culture system can be increased by devising new production
strategies that overcome product instability and inhibition and control the rate or level of
protein expression. To do this, new strategies such as inducible promoter system and affinity
chromatography bioreactor have recently developed. Describe the reason why these novel

methods are adapted to produce foreign proteins in bioreactor cell culture system.

39. sl Aelsh A el dhskel At

Explain the principle and practices of precision farming.

40. #=2] Osmotic adjustmentE A5ta, drought stress®t salt stressof] Tigh ZH=E9] tolerance
mechanism®] 2}o]E AY3IA| Q.

Describe osmotic adjustment in crop and compare crop tolerance mechanisms to drought

stress and salt stress.

43, CA=E% CAEY FHE 2 TESAHY AolE AYsty JFHSRE &
COAFB)IZANA o5 2= A Hste] tish =sti L.
Explain differences in photosynthesis and respiration of C; and Cs crops and their

productivity under climate change with elevating temperature and CO,,

44, AFHolo] 9lojA] gene for gene hypothesisoll tHeljA] Ay stA] L.

What is the gene for gene hypothesis in plant defense mechanism.

45. ZrEA4tol digt Z15Hste] gkt 1o digste Aesddste Aot

Describe the effect of climate change on crop production and explain the breeding.
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46. Next generation sequencing (NGS) 7|&&
Explain next generation sequencing (NGS) technology and describe its potential influence on
[e]

=z =
ST

dhoto] st
crop breeding

1. ARAEBe AW o didez

S A /] pAYSKel /KHEHZ] H (Niche)gl A oﬂ /\-1 pShe:] o]-/;:] /\] Q

=2 v 1—
pu- =
Forages are often seeded in mixtures rather than pure stands. Discuss the advantages of such
mixed cropping in terms of niche
Explain high temperature injury during grain filling period of cereal crop
49. 2-DEE AAT A9 High abundant protein (HAP)O| ]84 low abundant protein(LAP)©]
i lectrophoresis

48. 229 F%7] 112 Hofjo] tisto] Adrgotat
nj
masking®|o]A] LAPE 5A5t=d e ojygo] ot HAPE AAsH= H#EZe HHS 9=

=01 At
&3

o 35
=11
[ele) .
You can not get clear results whenever you do perform two dimensional gel
using photosynthetic tissues or organs because low abundant proteins (LAP) are masked by
o
=

=
high abundant protein (HAP) such as Rubisco and tubulin. Give me example and method to
S(apospory, diplospory, parthenogenesis)E g 5tet

remove them efficiently
50. Apomixist= Flol™ Al &
S

Explain what apomixis is and 3 kinds of apomixis (apospory, diplospory, parthenogenesis
51. Resequencing¥} de Novo sequencing®]] Hgt zto]& ASIA] L.
R i e e P b A4

1 1!
Explain resequencing and de Novo sequencing
al o)X
=

AN L
Explain diagrammatically electron transport and phosphorylation of photosynthetic light
= O;
[e)

52. Bepgel gl glo] A
& Hla ATStAle.
reaction in chloroplast in comparison with those of respiration in mitochondria
53, A AL Blwsto] FAMEA Wol i sgho] disiA AstHA
Compare nitrogen cycle in natural and agricultural ecosystem.
54. EYotd] AABgE AT Ae A= FFolMFE  opmiAtled7Ae] e
st
Explain N absorption and amino acid biosynthesis of crops when NHi—based fertilizer is
applied to the field.
AP UANUE =2 HSAAAY =4 24(2019) |



55. 71 Astel quld AFEFe] SHe ALS Lo,

Explain the objectives and strategies of crop breeding coping with the climate change.

S6. 429 4L MFAN A 42 Pl Fag QAF] WA Feh. AR
WA E42 o] 4 o7l g AM-REH Weto] dajol Amata,

Crop vyield shows very close and positive correlation with the amount of solar radiation
intercepted by crop canopy from seeding to harvest. Explain about the cultural and varietal
improvements for enhancing crop yield through the increased solar radiation interception by

Crop canopy.

57. @=e] o Aol Qo] AZANES BT FGH GERIAAAES A5 ©
Explain integrated weed management (IWM) system including herbicide use in Korean paddy

rice production.

58. AzAAYY = T 7195 Acty AxAAIE e dide AAsHA 2
Explain mechanisms of herbicide resistant weed evolution and suggest strategy for herbicide

resistance management.

59. A% 599 olofet Ag WL HYSHAL,

Explain sustainable agriculture and approaches for its application.

[2013shd = 15}7] 7123

60. FEo] Eoflet WrEof 9lojA C:N ratio®] F24l this] AsiA| L

Explain the significance of the C:N ratio in decomposition and nutrient release.

61. A= AZuYF AAHS o]8aA 22 AMIEES AAFE o gubA oz cyclodextring
#iZlell H7tste] ARgRIth. cyclodextrin®] 7|28 3 218 d2ofl disiA dgsii L.
Cyclodextrin or its modifier is added in the media whenever plant cells are cultured to produce
secondary metabolites such as Menthol and Vanillin 7z vitro. Describe the basic property of
cyclodextrin and explain the principle how it enhances their production.

62. A& AlEags FoliA it @] Y SIHE frkste] Hdote ©liE ] AYLHA
SHE 9ol AH8E= inducible promoter systemt Affinity chromatography bioreactorof thsjjA]
TS &

Protein production in plant cell culture system can be increased by devising new production
strategies that overcome product instability and that control the rate or level of protein
expression. To do this, new strategies such as inducible promoter system and Affinity
chromatography bioreactor have recently been developed. Give me the reason why these novel

methods are adapted to produce foreign proteins.



63. PPN @ BRG] Y] chstol vT AL,

Describethedifferenceincompleteandincompleteblockdesigns.

64. 2091 AGHIA T 1710 FEAFEIY] thote] A2,

Explaintheinteractioneffectbetweentwofactorsintwofactorexpewriments.

65. Hlol . ouizle] FFet ol 9laf olgd & Gt 2E 1T AYe] Thsh kA,

Describe kinds of bio energy, related crops and their prospects.

66. A2 AR ol g W F84Y Hol TS o2 sl HBIH A7
oyt Bad A ahet,

Describe two promising industrial fields utilizing crops and explain what kinds of crop

i

stk ofm

researches are necessary for improving the industries.

67. 412 ol glolA SAAAIS k=sta Bolrt 2 olgo] dha) atet.

Describe the genome size and explain why the variation is huge in the plant genome.

68. 21=9] Phytochrome response®] &7/ 37HA]E H|W AYSIA|L.

Explain&comparethreedifferentphytochromeresponsesofplants.

69. 5747 Flo] ABTHIAT A%4L FAY] 9 A F2BAAAE AEeAL.
Explain an Integrated Weed Management System for the field boundary (field margin) to

improve its biodiversity and sustainability.

70. mRNAS FAfsh AehaRo] §249] FREAS Sl
Illustrate (draw & explain) the characteristics of eukaryotic gene structure that transcribes
messenger RNA.

71. WA= 2] DNA-binding ZAEH o] EAe dusia

Explain the characteristics of DNA-binding transcription factors in eukaryotes.

2. d7 CO2 FE A%l o
Aeta.

Discuss carbon cycle in agricultural ecosystem under climate change conditions due to CO2

ru

7|FHst 22004 T A Wl gaige] disiA

To

increase in the atmosphere.

73. trisomic line& ©]-&5t] EA-FHAHE mappingst= HH ol il 7]&stet.

Describe how to map a recessive gene using trisomic lines.

74. Next Generation Sequencing (NGS) 7]&3} 2HE AAtof tfste] =s}at.



Explain Next Generation Sequencing (NGS) technology and its influence on crop research.

75. =ollX o] FEHAAAE Aty 7| SHsto] ME s = wAHEY s =5HA L.
Explain current weed management system in paddy rice cultivation and propose future weed

management system under global warming climate.

76. Ao EASHAAE 240] Slo] DNA uhe] $24& ol 2ok £ DNA o9 55
1] oS st
To construct molecular genetic map, molecular markers are essential. Categorize all of different

types of molecular markers and explain its characteristics.

71. Yot= AT DA (recombinant protein)& AJAo=dHl QoI microbial cell culture
system©|t} animal cell culture systemd H|SJA] plant cell culture system®] A3} T2
17

Recently, many research teams and companies introduced plant cell culture system to produce
the useful proteins including vaccine and insulin. In terms of the advantages and disadvantages
of plant cell culture system compared to microbial cell culture system and animal cell culture

system, describe the reason why they chosen plant cell culture system.

78. Bt toxin oAl delta endotoxine E5] HAAFAZA ZFo| it AHIAHZS 7
FAHSA 2HES Agatetaar & wf wo] o]8%3l Qlth Delta endotoxin®] Z-87]2bo] of
AgstA Q.

Delta endotoxin among the Bt toxins has been used as a biopesticide to produce

<

insect—resistant crops. What is the mode of action of delta endotoxin?

79. DEE AAE ¢ High abundant protein (HAP)o ©Js[lA4] low abundant protein (LAP)©]
masking®=]o14] LAPE F4dt=d B2 oj¥3°] Sltt. HAPE AlAshH= H#EA Hie &
=o] ArstA L.

You can not get clear results whenever you do perform two dimensional gel electrophoresis
using photosynthetic tissues or organs because low abundant proteins (LAP) are masked by
high abundant protein (HAP) such as Rubisco and tubulin. Give me example and method to

remove them efficiently.

80. ol B4 =EIY EHTolM A A7HH adi(additive effect) Ee A7HA
=4 additive genetic variance)olgt Folo]z] 12al of DA A& 4 =AE Yot

In a phenotypically segregating population, explain what is the additive effect of gene or
additive genetic variance in the population and how its value (or estimate) can be obtained

(calculated).

(2014313 71




815187} 423 £3} 420 7 /¥ Fed S48 sl

Compare morphology of individual organs between grasses and legumes.
82. Fetdol Futgol Qo A 9 qateh Ayt ofolA Y B e B3 &
i

Explain diagrammatically electron transport and phosphorylation of photosynthetic light reaction

in chloroplast in comparison with those of respiration in mitochondria.

83. AzA AR A2 ol 4
st o

)

= 19

rsk

HxA 83491 decision—making system=

Explain effective decision—-making system for weed management in consideration of herbicide

resistant weed and crop—weed competition.

84, Zol 9 ol {HdZ(broad-sense and narrow-sense heritability)oll thol] sty ZFzho]
F+a8e Fohs WHe o Y= Sk
Explain the broad—sense and narrow—sense heritability and give an example how to obtain

their heritability: H2 and h2).

85. AlZfFAstol  AAAS] FE(structure) R S(numben)©] WololA  ZpZe] FRE AN
s A9 B o(Od ZRE S
Classify and explain briefly with figures about the aberrations in chromosome structure and

chromosome number (Cytogenetics).

86. Y29 (quantitative trait) 2] LA QTLe] FAQ1#] Argstet.

Explain the inheritance mode of quantitative traits and what QTL (quantitative trait loci) mean.

87. st o] Fo] thFdS AW Kimura®] Neutral theoryo] tiafl Agstet.
In evolutionary genetics, explain the Neutral theory suggested by Kimura that can explain the

diversity between species and within species.

88. EAo|A A o] HE pure line oA HFEZSE FA A B, C& MEA #HASH
7145tz o] PAE9] Wdo] MHor ARSI oehA vreERd ZQ1A] ofl W TIsf Fof
o] GFS WobA < 1]% POMV] flote] ojwet Agor FPS 4 2= AP =G+ E
muz HuWsls] o Aol SA@=1 Bo] 9AH= 0.5 Co SAd= 09 Aoz HFsla}

Suppose that we found three good agronomic traits (A, B, and C) in barley inbred lines in the

A,

IN 38

o ™ Rl

o

field this year. To find if these beneficial traits in these inbred lines are controlled by solely
genetic or environmental effect, what kind of experiments should be designed to prove? (To
answer, Use P = G + E model, and the heritability (H2) of A = 1, B = 0.5, and C = 0).

89. Hardy-Weinberg B3/Jeiol = Azt= F74749] allele frequencyZF 0.59 w AA, Aa, aa®]
genotype frequency=? A7 71484 WEOoZ ZF genotyped] fitness(w)7t AA=1, Aa=l,



aa=0.80] I+ 1 o3 A9 allele frequency ¥ genotype frequencyt="?

In Hardy—Weinberg equilibrium, Suppose that the allele frequence of A=0.5, what are the
genotype frequencies of AA, Aa, and aa? Suddenly, when the fitness of genotypes of AA=I,
Aa=1, and aa=0.8 because of climate changes on earth, what is the allele and genotype

frequencies in the next generation?

90. RNA polymerase®]l ©]af mRNAZ} §H&o]2]= ©ildS Fdol= AAPE2 FA29] 7|24
T4z disf 7l=stet.
Discribe the basic structure of the protein—coding gene that produces mRNA by RNA

polymerase in eukaryotes.

rlo

91. 7]£9] thZ bioreactor®t H|i 34 centrifugal impeller bioreactor (CIB) Atz A+
27N
What are the major advantages of centrifugal impeller bioreactor (CIB) compared to other

bioreactor systems?

92. Ftof @2 A IF°] plastid FAHIS G&H o2 s5h7|9et WY sfdof HPAE 7letar
otk Plastid® FAAS giAF 7oz Meldt o] 919

il

Explain why plant transformation has been targeted to plastid.

&3] "oy Bl AleAu AelE SOl BlsiA oy vk IEal AgE =1 FolA
At dlo] WA oF (AT W) VRS BT, o]$E s
In general, crops such as tobacco and rice are very sensitive to osmotic stress. First, describe
what hydration water shell is? Secondly, explain the reason why they are much sensitive to
osmotic stress compared to spinach and celery?
94. plant cell cultureE ©]83l4 secondary metaboliteE A4 w cyclodextring =]l
d7rsto] AR cyclodextrin®] 7124 8¥} 248 Hels FAA7N?
Cyclodextrin or its modifier is added in the culture media to improve the production of
secondary metabolites such as Menthol and Vanillin during plant cell culture. Describe the

basic property of cyclodextrin and explain the principle how it enhances their production.

95. Plastidzt?
Explain about Plastid.

96. Promiscuous DNAZH?

Explain about Promiscuous DNA.

[20158tE = F7}

97 AT B YAE) Fo GAH SHIL 0] ME F8 KFUN ol AL,

=HEAAA™R =A24(2015) | 10



Explain the genetic characteristics of self- and cross—pollinated crops and the differences in

major breeding methods as a consequence.

98. Aafdatedel maa]l HE UHss AYstet

Explain how to preserve plant genetic resources.

99. AwHlE o]&ote] W AP FA-RHAHasinglerecessivegene)©] NILs(near—isogeniclines)&
TSR 1 e st
Explain the procedure of making NILs for a single recessive gene for resistance against disease

using backcross method.

100. ZE9] oJwHl8E A] MAS(marker—assistedselection) S &-8&5t= W& Asha},

o
Explain how the MAS(marker—assisted selection) method can be applied to backcross breeding

o

of crops.

101, BEF YT ABE BAupAS o gott ofmef £FHe| BAS Asel,

Explain the procedure of backcronn breeding using molecular markers linked to target traits.

102. QTL(quantitative trait loc) &4 ZAiHE & Al /DA MAS(marker—assisted selection)®]]
2483 2907 =olstat,
Explain how we can apply the results obtained from QTL analysis to marker—assisted selection

in breeding programs.

103. &=9] FhuafsFolM diFEe F8 S48 Folol, sfawet2 737

What is the major obstacles and solutions in breeding by inter—specific hybridization of crops?

104. Genetic map¥ physical map& F-&ste] Aystal o529 JdTAS Adsiet

Explain the meaning and relationship between genetic map and physical map.

105. BAC(bacterialartificalchromosome) librarys Aoty FHAAFAA o]e] FFS Astat

Explain the meaning of bacterial artificial (BAC) library and its role for genome project.

106. A1E57A] et 5] BAE HFsAL.

Explain the relationship between plant genome evolution and polyploidization.

AP U E == HEAFA™ ZA428(2015) | 11



