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Notice for answer: Answers that do not follow the instructions will not be graded.

1. Subject I, fundamental specialized subject, consists of 9 questions structured as follows: 2
questions on botany (I-1, I-2), 2 questions on zoology (I-3, I-4), 2 questions on microbiology
and molecular cell biology (I-5, 1-6), 2 questions on chemistry (I-7, 1-8) and 1 question on
instrumental analytical chemistry (I-9). You are required to choose and answer two questions
from these 9 questions. Note that only one question can be selected from each question group.

2. Please answer after filling vour selected question number in the subject column in each answer
sheet. For example, if you choose [—1 [Botany I], fill “I—1" in the column of the answer sheet.

3. Answers should be written on a separate answer sheet for each question.
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I—1 [(#E#)% 1 Botany 1]

FE (1) EWOERKECETIROM (1) A6/ (3) K82 X,
Question [1] Answer the Q (1) to Q (3) regarding chloroplasts in plants.

(1) B 13EREOEEL R THEANTHL, RFOANLDOAHEE X X,
Q (1) Figure 1 is a schematic diagram showing the structure of a chloroplast. Answer the names
of Ato D in Figure 1.

ZEFHEDRBARIC K Dfgflie 72 LIEA ST BTV E X T,

Hi 84 : Taiz and Zeiger, Plant Physiology and Development, Sixth Edition (2015)

(k=12 #%E< Tt leads to the following page.)
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M (2) 213K 1 DA ETONRERDIACERIGE R THERNKTH S, K20
HO X ™7 EBEEDEHEE X X,

Q (2) Figure 2 is a schematic diagram showing the photochemical reactions of photosynt]
occurring on part A in Figure 1. Answer the names of protein complexes labeled E to H in

Figure 2.

Bl (3) R2DENLHDZ 37 BEEEKIZ L 5 FIE D8R % 6 1TLLN TR
NCA
Q (3) Explain the process of photochemical reactions carried out by protein complexes labeled E

to H in figure 2 within 6 lines.

ZAEORRICK DIRZ 2 LA ST TORIEEET,

Hi#L : Taiz and Zeiger, Plant Physiology and Development, Sixth Edition  (2015)
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I—2 HE®F 11 Botany I1]

M (2) EYOBMCHNICET 2RO (1) &/ (2) &2 X,
Question [2] Answer the Q (1) and Q (2) regarding plant genetics.

Ml (1) MREHEERIRICOWT, BEAE EOICHZED 15 TTUNTHAYE X,
Q (1) Explain the cytoplasmic male sterility including agricultural production applications within

15 lines.

Ml (2) FE=THERLONDEMAZ 1 OHIT. ZOEMIZE T X =T HRIZ
DWT ISFTURNTHAE X,

Q (2) Answer the name of one crop with xenia effect and explain the xenia within 15 lines.



— R OB K
2025410820264 % HABLREREREZMNELHEE
A R R OE EHELH

EYEEMNE - AYHERYE To s T A

| 17 #DH5bo 6 |

I—3 (B 1 Zoology 1]

ME (3] FHBYORNVEAIETLROM (1) & (2) IT&Z &
Question [3] Answer the following questions Q (1) and Q (2) regarding hormones in vertebrates.

(1) SAEANTRICHLZXEREFEETLH L THERZRET L, SLVEVERR
FIFFC2EEH Y . —HITMEELIC, b5 —FITMRESCENICTEET 5,
IND 2TEEOZRMEIZONT, TRNENOAHREZHATL LN, EET HH/LE
Y OMEB L OWEEROIEABELZ HoE TS ITURNTHRIAT L.

Q (1) Hormones exert their effects by binding to receptors in target cells. There are mainly two
types of hormone receptors: one located on the cell membrane and the another within the
cytoplasm or nucleus. Explain the properties of hormones, and action mechanisms of
hormones binding these receptors, including the names of these two types of receptors,
within 5 lines.

M (2) A M URARITERONSWERE P BEES L TRAE U REBEIC SIS, &
EEINZA PV RARERE LD, ZOFRALEVRBIZIERTT AT 7 4 — R 7
BB TERY, [EEEOMERICEEREE 2R, ZORKIZEDLL EhFL
B L ENENONWEE ERE LD B, X LA L2 0TS 10 1701
NTRHAE &,

Q (2) During stress, multiple endocrine organs are involved in the stepwise secretion of hormones,
ultimately leading to a stress response. A negative feedback mechanism operates within this
hormonal pathway and plays an important role in maintaining homeostasis. Explain the
stress response and its regulatory mechanism, including the hormones involved and their

respective organs of secretion, within 10 lines.
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I1—4 [BMWF NI Zoology I1]

M (4) AOREESCET2ROM (1) 726/ (3) K&z &,
Question [4] Answer the following questions Q (1) to Q (3) regarding the adaptations of organisms

to their environment.

(1) Ao T4 (ki 5, HERIFEAE] & TRRIFEAE] 20T, EBoflzd
TN b, TNEN 3TN THAE &,
Q (1) Of “symbiosis”, explain “mutualism” and “commensalism” within three lines each,

including examples of living organisms, within 3 lines, respectively.

M (2) T2 27 —8ERR] & T4 YRR 2o\ T, EMoBlZH TR, £
Zh 3ITLIR TRAE X,
Q (2) Explain “Miillerian mimicry” and “Batesian mimicry” within three lines each, including

examples of living organisms, within 3 lines, respectively.

il (3) B HER] O EEREICOWT ST THAY &,

Q (3) Explain the characteristics and functions of the “compound eyes” in insects, within 5 lines.
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[ —5 (84 - 7 THIAYZ T Microbiology & Molecular Cell Biology 1]

WRE (5] FRAEY L EZEMOBIGFOEECETOROM (1) »6i (4) 128 %
J:o

Question [5] Answer the Q (1) to Q (4) regarding transcription of prokaryotic and eukaryotic genes.

u)*

M (1) EBEMOT ) LIRS A e v L3 fihy, 24T T &,

Q (1) Explain in two lines or less what an operon is in prokaryotes genomes.

fl (2) RIBE T, B/ va—2L o7 b—2AR3{ETLH L, IJra— &
toledblZ, 77 b—AF X0 OEEEFET D, ZORIE< 2 >OHIEE
Ex 10T TR L 2 LEBEIZIIUL T OO OO AGEE 2 THWS Z &,

O7eZsh—2x @QVA7VvT AMP @V AT7Uv7 AMP S RE L RI'E
@A —— OFrE—F— @UVTLvi—

Q (2) In Escherichia coli, when glucose and lactose coexist in the medium, lactose operon
transcription is induced after the glucose is spent out. Explain the two regulatory
mechanisms working for this phenomenon within 10 lines. All terms (O through ® below
should be used in the answer.

@ allolactose @ cyclic AMP (@ cyclic AMP receptor protein
@ operator (& promoter (© repressor

M (3) REAYIZ1IEEO RNA R Y AT —FB LFFR2nn, EZAEMITIE RNA R
JAT—FIL RNARY AT—F I RNARY AT —FB Ul O 3FEEIHY | 57
HEBMETEHNELD, RNAKRY AT —FL, RNARYAT—FI, RNAKRY XZ
— P Ul PBET 2BEFHOENIZONT, SITURTHAY X,

Q (3) Prokaryotes have only one type of RNA polymerase, but eukaryotes have three types,
such as RNA polymerase I, RNA polymerase II, and RNA polymerase III, which transcribe
different groups of genes. Explain the differences in the groups of genes transcribed by RNA
polymerase I, RNA polymerase II, and RNA polymerase III within 5 lines.

(RA—1ZHi< It leads to the following page.)
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M (4) ROXLEFOZEMRIY TITFELBAEEZ L

EAMIE. DNAA 1 B fhniExs LAy —nR, zankizgh
TA—7RICEELE] 2 J#EE L o7 DNA 221 L CREELBBET 5
L HBD D, BEREVOEERGE T, [ 2 |[Werfbie. B5BH%
(CHERE VRIBEDT B —F —~OEMO LT I 2T 5,

BEZAEY O mRNA 130 HAIRE I GECAEN SN T S5, Zh% RNA
TFuk LIRS, RNA /et w7 T, BEERO SEmC 3 [BE
s, kI 4 Jsha, ERERENOF LI BEREEST 5
BFDEIL, XUV BEERRETOMRESN 5 LS MRS TS
BrEN TV D, EiFIcEATOEIRESIE 6 |eFRTha, EERO
BETFCHEE RNA 225 5 [#BoKkE. [ 6 |[gohEab¥ss
B—rBEL OBEMEY PHY . TNENBER STV RIENTE S, Z0OK
ST, BHEO 6 |[BRA-MEADETEATH I LT, 150 mRNA &5
s 2 FEEL EOREE mRNA 23 U B USR] 7 e,

Q (4) Provide the word or phrase that fits the blank in the following sentence.

For transcription, eukaryotes must target nucleosomes, where DNAs are wrapped around

[ 1 1, or | 2 | structures where nucleosomes are folded and aggregated into loops.
Eukaryotic transcriptional regulators alter the structures and regulate the contact
of proteins to promoters required for transcription initiation.

Eukaryotic mRNA is processed before it is transported from the nucleus to the cytoplasm.
This is called RNA processing, in which a is formed at the 5' end of the transcript
and the 3' end is . In most eukaryotic protein genes, the protein-specifying
translational region is separated from the protein by an untranslated region called as .
The intermittently aligned translational region is called [:E There are many patterns
in eukaryotic genes in which is removed from the newly synthesized RNA and
EE is joined together, resulting in the production of different proteins. This is called

7 ]
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I —6 [$84Y - FHIRRA®ZF T Microbiology & Molecular Cell Biology II ]

fRE (6] FURIZERET 2%kDOM (1) 76R (4) IZ&FRA L,
Question [6] Answer the following Q (1) to (4) regarding antibodies.

fl (1) MEPICRbEL<HMT DHETHLHE I 07 ) > G (IgG) DEELE R T
KHEEHE, TOREEZ 4ITURTHAT L, bz, fHincE(KoFiz, fiE
AT OAE A THEA TRE,

Q (1) Make the diagram of the structure of immunoglobulin G (IgG), the most abundant type of
antibodies in the blood, and describe its characteristics within 4 lines. In the diagram,

indicate where the antigen binding site is located by a circle.

M (2) Bz, £/ 7a—F Ak R ) 7 a—FAHilER’H 5, FHIEROHFHE~
DFEGHEDEVIZONWT, (= b= W5 HEZ AWV T4TUNTHAY &,
BT b7 LI FIEDBRE#H L TEE T OTURLOBEDENMDOZ L TH D,

Q (2) There are two types of antibodies: monoclonal and polyclonal antibodies. Explain the
difference in ways of binding to antigens between these two types of antibodies within 4
lines, using the term “epitope,” which refers to the specific site on an antigen that an
antibody recognizes and binds to.

M (3) 2y 0 EEZRETORBRFETHLIV AL Ty T 4 R ELISAIET
ZL DHBERVLND T2REUE] LIXED XS PUE T, ZOHERIZE > T
EDIHTE U RITEOBHBFRTH L0, IO T4A4{TUNTIHAR X,

Q (3) Inimmunoblotting and ELISA, which are experimental methods for detecting proteins,
“secondary antibody” is often used. Explain what kind of antibody “secondary antibody” is
and how the protein can be detected by this antibody, within 4 lines.

(A=< It leads to the following page.)
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M (4) ZoNTETHHITURIIEE S LTOFAPED LN THDED, KARELTH
MTHVELEBONN— FVETEW, EFE, TARIR) »~REDT 7 ZROF)
W 53R S NI BISMIRTE O S ELZ Ve 15 R T 1 ] OWFZERS
&Y, BESOFEMF~OIGANELLEELTWD, 20T 7 XFOBHO
BIN 2RI E D L O BB EF -S> T2 00%E 11742 LT, [T/ RF
4] BREISHEE CTEHERZONATLNTE 2 X,

Q (4) Antibodies have been increasingly used as pharmaceuticals recently, they remain
expensive and the hurdles to their development are high. In recent years, however, the
development of “nanobodies”, which are derived from antigen-binding sites of exceptional
antibodies discovered in camelids, such as alpacas and llamas, has led to remarkable
progress in their application in medicine and molecular biology. Answer within one line
what characteristics these exceptional antibodies from camelids have, and answer within 4

lines why “nanobodies” are advantageous in terms of application.
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I—7 [EEF T Chemistry I ]

R R TREFERFR R FEE LR

W

YR A

AEMEENE - AYRIERE To s T A

fE (7) 1k, BARMBIRERDEK 2015 FR (GFT) IORSNERBEOTZAIELE
EEEBTAHT I/ 0@ BRIV —VEOHIETH S, ZOFETIE, RETOEREE
BELT, EXFBICHEMRED 625 2R LT, RAFKEEZEH T2, koM (1)

b (5) &EZ L,

Question [1] Figure 1 shows a schematic of the macro modified Kjeldahl method for determining
the protein content of meats described in the Standard Tables of Food Composition in Japan -

2015 - (Seventh Revised Version). This method quantifies the nitrogen in meats and calculates

the protein content by multiplying the nitrogen content with the conversion factor of 6.25.

Answer the following Q (1) to Q (5).

i (1) 1 0@OBE THfMEER & LT, MY U UL ERBRHLZMA TWD,
A FNTFBAER D B D2, T O AREERN IS AREENE F LISk D 43 R E RN R
RHD, EABEFREBIZED SO0 5{TLHNTRAL,

Q (1) Potassium sulfate and copper sulfate are added as decomposition accelerators in the

process of @ of Figure 1. Copper
ions have a catalytic effect, but this
decomposition accelerator has a
decomposition accelerating effect
other than catalytic effect. What is

the chemical reason for this?

f(2) E10@0i# T NaOH K
Mz Mz ROz
WT BITUUN TRLAE X,
Q (2) Explain the reason with a chemical
equation for adding NaOH solution
in the process of (3 of Figure 1.

O &
Weighing

@ DfE
Digestion

l
O34
Distillation

Titration

© e
Calculation

0.5~20g

DR TER]

Decomposition accelerator
V-4

Sulfuric acid

HEh  heating

40% NaOH &%
40% NaOH Solution

4% FROBE TS
Trapping with 4% boric acid

0.05 mol/L MESRAERR
0.05 mol/L Sulfuric acid
standard solution

1. w7 athBrvE— kO
Figure 1. Outline of the macro modified
Kjeldahl method.

(R—izHi<

It leads to the following page.)
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f (3) H10@OEETIIEBYE R VBERICHEL CGHET 2, —FH., ZEW%
EET DO, BEERICHE L CBEROREOT VA VIEKR CHE L.
EHBOBROFINMBERT A POEHTLHFELH D, 20X elE
EATREE &V D D3,

Q (3) In the process of @ of Figure 1, distillate is collected in a boric acid solution and titrated.
On the other hand, another method for determination of distillates is to collect them in an
acidic solution, titrate with an alkaline solution of known concentration, and calculate
from the alkali required to neutralize the solution before and after collection. What is this
titration called?

il (4) K1OQOBIRMEIC & > Toashiz & &, @D T NaOH A MZ &
Nl &, @OWMETHUYBBRICHEINLLE, BRIIEZNENED LS I
FEREET D0, FFOLEBZOBLEITIED L ST Hh. 8FTLL
NTR~ X,

Q (4) Explain how nitrogen changes its form, when decomposed by hot concentrated sulfuric
acid in the process @), when NaOH solution is added in distillation process @), and when
collected in boric acid solution in titration process @), respectively, and how the oxidation
number of nitrogen changes in each process.

B (5) K10@DERROARRER CHMICE L CRBEEREE (ml) % VI, HEZE
AR CTHMICE LIEmBEERRE (ml) 2 V2, AWCREBIEERRO 7 7 7 &
—% £, PEREHREE () 2 WL LT, RAEKEEERE (¢/100 g) &R0 5D
XEET,

Q (5) In the process of @ of Figure 1, write an equation to determine the protein content (g/100
g) using V1 as the volume of sulfuric acid standard solution required for neutralization in
this test (mL), 72 as the volume of sulfuric acid standard solution required for
neutralization in the empty titration test (mL), f'as the factor of the standard solution used,
and I as the volume of meat sample taken (g).
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I1-8 [EZE I Chemistry II]

i (8) i (1) 226 (3) IZFR L
Question [8] Answer the questions from Q (1) to Q(3).

(1) ko (1) 26 (3) DILEMITIVPAC A ZiT L, £, (4) 25 (6)
DILEYOEEL TN ENET,
Q (1) Give the IUPAC names for the following compounds (1) to (3). Also, draw the structures
of compounds (4) to (6).
(1)

—
[\\]

(3)

\I/Br

(4) 7 aXvZ1-= 0 TANVKR B cyclopent-1-enecarboxylic acid
(5) 4-7mua~yZ-1-m2 -1 4-chlorohept-1-en-7-yne
(6) Y7 aXUBZ U HURFY IR cyclopentanecarboxamide

Q
4
2
X g

M (2) (R)-3-TaE3-AFNAAFH L LAKD SNl BUGE. DAVRDTF L FEEE
D2BREORGHEETEIT L, 7o hvbshie 7T va—VvaEERT 5, KV T,
ZOEFMP LT 0 P UBBREEL T, BREBICT VAR ELND, ZHUCEL
T, WD (1) 6 (4) ORWIZEZ X,

Q (2) The Snl reaction between (R)-3-bromo-3-methylhexane and water proceeds via a
two-step reaction mechanism involving a carbocation intermediate, resulting in the
formation of a protonated alcohol. Subsequently, a proton is eliminated from this product to
yield the final alcohol. Answer the following questions (1) to (4) regarding this reaction.

(1) Z® SNl FUGSDRICHER, BREZHE-> TR, Elo. REERM D ILAR
BEb RS FRIETRE,

(1) Draw the reaction mechanism of this Sn1 reaction using curved arrows. Indicate the
stereochemistry of the final products using the R/S notation as well.

(2) Z0 S\ RSO R VX —Heintd, 0L s, e OSEE, itz %o
TRLF—LTHT L,

(2) Draw the energy diagram of this Sn1 reaction, with the reaction coordinate on the
horizontal axis and the energy of the system on the vertical axis.

(A=D1 HE< Tt leads to the following page.)
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(3) T SNI RS DOEREEFE L E DBRENEZ X,
(3) Answer which step is the rate-determining step in this reaction.

(4) (R)-3-7 BE-3-AFNAA~FH LK (R)-3-7 B B3 A F )b~ 0 LT,
EHHD Snl RIBDRISHENPREWNEZ &, £/, 0B % 2/TLUINT
e

(4) Regarding the reaction rate of the Syl reaction, answer which is higher between
(R)-3-bromo-3-methylhexane with water and (R)-3-chloro-3-methylhexane with water.
Also, explain the reason within 2 lines.

M (3) &~HX (CHOH)COH), TRINDIBEABICEALT, kD (1) 56 (4) @
RIWIZE 2 X,

Q (3) Answer the following questions (1) to (4) regarding tartaric acid, which is represented by
the semi-structural formula (CH(OH)CO:H)..

(1) &TOIMERMEE Fischer I THRE,

(1) Draw all the stereoisomers using Fischer projections.

(2) EfE (1) TRUESEEEORFREICHZMT, MXLAELE % RIS £RIE
Z W TR,

(2) For each stereoisomer in (1), mark all chiral carbons with an asterisk (*) and assign
their absolute configurations using the R/S system.

(3) EfE (1) TRUZEEEREOSMEFRIEREZ R,

(3) Indicate the stereochemical relationships among the isomers shown in (1).

(4) EfE (1) TRUEREED S L, A VbEma2 0 THA TR,
(4) Among the stereoisomers of tartaric acid shown in (1), enclose the meso compound in a
box.



— % & 3K
2025F10A:2026%F4A4ANFE HAEBLRERFEREFMNFELRERE
A O & BEEH

AR - AYHEEPIYE: T s T A

| 17 Bo3bo 16 |

I—9 [B23047{b5  Instrumental Analytical Chemistry]

FIRE (9) kR (1) &R (2) IZFX &
Question [9] Answer the questions Q (1) and Q (2).

M (1) ko (1) 236 (3) TRINDWFHEINAO DD HFELY HbE T 31TRE
THAE &,

Q (1) Explain technical terms within double quotation marks listed from (1) to (3) in about 3
lines, respectively.

(1) BESWIBITORHEDY L, [FAF) L 10772 0F— 9]

(1) “Molecular ion” and “fragmentation” in mass spectrometry.

(2) FRORBIL A~ PV TEBI S 2 IR OBREED FHERIIZEE 5
TOH e IRBY D WIS & TC=0 {RHERE) DRI L

(2) The range of characteristic absorption of the following functional groups observed in the
infrared absorption spectrum: absorbed wave number of “OH stretching vibration” and

“C=0 stretching vibration™.

(3) SIMRBIN AT S AACRT D, TBREIGER) & TR
(3) “Maximum absorption wavelength” and “absorption edge” in the UV absorption

spectrum.

Rl (2) Figure 1 & Figure2 D AT MM LEDNN ARG XL RE#ELEY [A] O
BEREET, L, BEZEERLHAY L, BETHNI. ROREFELZH
Wi, H:1,C:12,N: 14, O: 16, Cl: 35, Br: 79

Q (2) Draw the chemical structure of the organic compound [A] indicated by following spectra
(Figures 1 and 2). Also explain the process of structure determination from each spectrum.
Use the following atomic weights if necessary; H: 1, C: 12, N: 14, O: 16, CI: 35, Br: 79.

(IR~—ZHi< Tt leads to the following page.)
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FRE FOIFEE RIS TOWARWERIZIOWTIIRAOW S E L,

1. MEESIOHEWELIBFRBRBICOWTIE., HERICRRL 28EFMESFHD
AEBENEOREZI—1 (8% »s0—10 [BWEH®E] o10MXD 1
DRV, HEAROMEESHRICER LU ZMEOEEEZZA LR BET 5T
Lo Bz, I—1 [HE2] 228AZED. MEARORBREMICI—1 &8
AT 5,

2. MECSMEIZICINOMERRICRATS I L. 2L, MEHROEMIE 6
THD.

Notice for answer: Answers that do not follow the instructions will not be graded.
1. For the question series II, subject of educational research field, choose one question for the subject

which you selected at application from II—1 [Soil Science] to II—10 [Animal Physiological
Chemistry] Please answer after filling the question number in the subject column in one answer

sheet.
For example, if you choose , I—1 [Soil Science] fill “II—1” in the column of each answer
sheet.

2. Answers should be written on a separate answer sheet for each question. Answer sheets can be
added when necessary.
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OI—1 [+3#E%¥ Soil Science]

i (1] 1A B® (a). (b). (c) & LB ONELARWERZIZMNAED 2 i/ L
D, O—BbixFiRihE, OnatEEsE. OHBEFITERET 268D CN
HOWTNHNOZELERLEKTH %, (@) (b). (© KIEONS@D ENNYETIEE
INEZL, F. K1DOATEISTWS (a), (b). (c) DRRITHED WM OB
A O 0 S LIEMAEYEEDORRRN S, (d) ITEYAREEZ LTI T, 201
PINTRRA L7322 W,

Question [1] (a), (b), and (c) in Figure 1A and B show changes either (D CO; evolved, @ soluble
nitrogen level, or @ residual C/N ratio, following the addition of either high or low C/N
ratios of organic materials to the soil. Indicate which of D to @ applies to (a), (b), and (c).
Additionally, explain the reasons for the increases and decreases in (a), (b), and (c) over time
occurring in Figure 1A, based on the relationship between organic matter decomposition and

soil microbial activity, with applying the appropriate terms in (d), within 20 lines.

BIEHEOBIRC & 0 18HF % LIER X0 T
VEEEET,

EEMEDBIFRIC K D fgfiie 7% LA STV a2 E X9,

Hight : TWeil and Brady
2017. The Nature and
Properties of Soils, 15th
ed. (2017)) Ze%&

M (2) 1EWAEREICZSIT 2 HEARY ORI Z. BAERNHZ 5 DB T THHET20
fTTLLNTRHRA L 72 W,

Question [2] Explain the functions of soil organic matter in crop production with specific 5
examples within 20 lines.
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I-—2 [#EP52ES Plant Nutrition ]

M (1) SEEY N EREERZRNL TASTIVEY I VICRDADETOERFLD
OtEEZ ., BERAZWAR LS 10 fTANTaHRBE L.
Question [1] Explain the processes of nitrogen assimilation in higher plants from absorption of nitrate

to glutamine synthesis, specifying the names of the enzymes within 10 lines.

PR (2] HEPREE I BT 2R T RO FREERBLOZOMEEZ 5 fTANTHIE &L,

Question [2] Explain the form of existence of boron in plant cell walls and its function within 5 lines.

M (3) BRO=%% 22X N, U2 P), AUTL (K) IZDWT, kKO (1) B
FUR (2) ITEAL

Question [3] Answer the following questions Q (1) and Q (2) regarding the three elements of fertilizer:
nitrogen (N), phosphorus (P) and potassium (K).

i‘

(1) BRZHBT S, ALY 2IERL AU T AR O EERER 2 ZNTNEA
I

Q(1)  Answer the main raw materials of chemical phosphorus fertilizers and chemical potassium

Iy

fertilizers in modern times, respectively.

il (2) ALFZERIEHZEET OMOREAMIDNT, 3fTRINTHHE X,

Q(2)  Explain the environmental load of producing chemical nitrogen fertilizers within 3 lines.
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OI—-3 [/E#EKE¥ Principles of Crop Production]

B (1) BRIZBIZT RUDOERRKEICEAT2ROM (1) &M (2) T&EAX.
Question [1] Answer the following questions Q (1) and (2) regarding the seedless grape berry

production in Japan.

B (1) “FoUx27 OERELERREROREZFET 572D DERBFANITDONT,
TOHEELHERT Y RERABAOEREF 22D T 15 fTUNTHIAT X,

Q (1) Explain the practical technique for inducing the seedlessness and accelerated berry
enlargement in ‘Delaware’, including the method and the mechanism of action of the plant

growth regulator to be used within 15 lines.

B (2) “Fr>N)-7—U—=3F o507 L TEB PR RAEE U TH
5NTn5, TOEMHBZ 10 7N THHAT X,
Q (2) The berries of ‘Campbell early’ are known to be difficult to induce the seedlessness

compared to ‘Delaware’. Explain the reason within 10 lines.
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I—4 [KZBLEEFMNFE Animal Production Technology]

B (1) 72 OFIHREFEEICENT, HEFNORBRERICES ETORENEL S,
TNZHEET LT —H—OREZ., BRI > THHL. T s OBREHNHg
FE LGB ICHRORECHBRANDOSMEIZED LD BRELRZRITTNEAEZE 20 17
PNTBRE, ZDRRIZ, kD (1) 26 (4) OETORHBZHWS I &,
(1) CDX2 (2) OCT4 (3) #AM+Pvra (4) BEAEANUY
Question [1] In bovine early embryogenesis, describe in chronological order the characteristic
morphological changes and associated molecular markers that occur from the zygote stage to
blastocyst formation, and explain how disruption of these processes may affect embryonic
development and cell lineage differentiation. Use all of the following terms (1) to (4) in your
answer, and keep your entire response within 20 lines.
(1) CDX2 (2) OCT4 (3) tight junction (4) E-cadherin

M (2] RO (1) 5 (5) OHMEZENTNATHUATHAE L,

Question [2] Explain following terms (1) to (5) within 4 lines, respectively.

(1) 124 —TJx02% interferon-tau

(2) BEfad¥E follicular wave

(3) HBTOZIERES sperm capacitation
(4) HEEERERRILVE > luteinizing hormone

(5) 7ZU—=—F> free-martin
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"I—5 [fE%%¥ Crop Science]

ME (1) KROBEKE CTHIEER2BRDY 1 T &Rz BT, KBOME RIEZ [0
FI57200FREMRIZDOWNWT, HHET 10 TN THIAE L.

Question [1] Explain the types of lodging in transplanting cultivation and the breeding targets for
enhancing lodging resistance in paddy rice within 10 lines.

B (2] WO b DR EREE S IR ICE D 2B ARKNEEIIDOWT, 1
TINS5 TUNTEHHE &L
Question [2] Explain the ecophysiological characteristics for drought avoidance and drought

tolerance in plants within 5 lines, respectively.

fIRE (3] fEMEICBET5K0 (1) 75 (5) OHEEZZTNTNITUATHAT K.

Question [3] Explain the following terms (1) to (5) associated with crop science within 3 lines,

respectively.
(1) EaLF spring wheat
(2) 77UhA1=% African rice
(3) 1 RrOERFEREME basic vegetative growth in rice
(4) RFAHE critical daylength

(5) ¥4 XDARER ecotypes of soybean
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I—-—6 [E*%Z Horticultural Science]

B (1] E=EMORETHA SN KEAREY T & N DEREY TIHITDONWT,
FNETNOEMEERZ., OB T ISITRETHAT L,

Question [1] Explain the advantages and disadvantages of each of sunlight-type plant factory and
artificial light-type plant factory used for cultivation of horticultural crops within 15 lines.

ME (2) REMEMORECFRETHA I NS MEERNS X OEETHEZ il
WT, ZOFRE, R, RAZ, HHOET IS5 TRETHERK,
Question [2] Explain the method, advantage and weak point of tissue culture and genetic

transformation used for propagation and breeding of horticultural crops within 15 lines.

BIEE (3) BT 2RO (1) 225 (4) OEEIZDWT. ZNnan 3 FEN TR
B,

Question [3] Explain the following terms (1) to (4) regarding horticulture science within 3 lines,

respectively.
(1) mrro510227 seed priming
(2) CA BrEt controlled atmosphere storage
(3) REOD-E S FRREE double sigmoid growth of fruits

(4) FASHEY) chimera plant
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I-7 [¥ERES Plant Breeding Science]

ME (1) EHEREICETLIRO (1) 5 (5) OHEEZTNTN 3TN TH
A

Question [1] Explain the following terms (1) to (5) regarding plant breeding science within 3 lines,

respectively.
(1) BIEMHEY autogamous plant
(2) £ (%) variation
(3) ENEE quantitative trait
(4) #iRERE pure line selection method
(5) EHHEME bulk population method

M5 (2) MOy ) MRECAVNENTWE ALY LT —Y OEEHMICDONWT
15 fTLAN THAE L.
Question [2] Explain the types and characteristics of artificial nucleases used in plant genome

editing within 15 lines.

M (3) MlAERAIDOER. BEBIUBREEIIDWT IS fTURNTHAT X,
Question [3] Explain the definition, types and testing methods of combining ability within 15

lines.
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I-38 [%&%” Animal Science]

B (1] BRI — AT F= A AN, 15 TTUATERAT L.

Question [1] Explain what a sub-acute rumen acidosis is within 15 lines.

M (2] A4 BHEEPLIOENBOEHRIIBWT, RERL <)o) 7x7)
FREESNIYENEET S AT LEENTNET 2 &k, 20F8%E LoME
REHHOETISTTHUNTHIE XL

Question [2] Describe housing systems with welfare problem in dairy cows, pregnant sows and laying
hens, respectively, and also explain behavioural problems of these housing systems within 15
lines.

Fi@E (3) BEFIZEITZIRDO (1) 5 (5) OHBZZNTNITUNTHIATL.

Question [2] Explain the following terms (1) to (5) regarding animal science within 3 lines,

respectively.
(1) #EFHE gluconeogenesis
(2) r—271)—8 cage-free eggs
(3) AF AL somatic cell count in milk
(4) B3R R & AT intestinal microbiota analysis

(5) B-Fi78h maternal behaviour
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I—9 [&FHRZF Sericultural Science]

BE (1) BRFCETHRD (1) M5 (5) DAGEICDVWT, FNETN 3TN THAYE
o
Question [1] Explain the following terms (1) to (5) regarding sericultural science, including their

characteristics, within 3 lines, respectively.

(1) ZERRiM eliminated cocoon
(2) LAY muga silkworm
(3) —fbtzE univoltine silkworm
(4) MlEZAKE D1 IV A cypovirus

(5) HRIRAX eye spot

& (2) WM ODBHELDIREHAELDMOENVIIDWVTSfTLANTHATE K.
Question [2] Explain the difference between white muscardine disease and yellow muscardine

disease in the silkworm, Bombyx mori, within 5 lines.

M@ (3] a0l gBicBIFo/ME (Lxr D3 OBEBRRHEATIZIDONT
SITUANTREAE &
Question [3] Explain the morphological characteristics and functions of maxilla in silkworm larvae

and adults within 5 lines.

B (4) A1 aidaa. #f, #HE, &E AR ERLRAaDMZEES, TOHRT, ¥
B ADRMOEAEBIIPRNT, FRICEROEZSENLERVBRBIIBIT TS
BIEIZDONWT, WS DMOERT (HilL; ¥ SVEERM,; (0 WEW, Fiad) 23R
LTI10fT AN TR &L

Question [4] Silkworms make cocoons of various colors, including white, bamboo, yellow, green,
and red. Among them, explain the coloration mechanisms of yellow, red and other colored
cocoons in the silkworm, especially the process by which the pigments in mulberry leaves are
transferred to the silk glands, using some genes (Yellow blood; ¥, Outer-layer yellow cocoon;
C, Flesh; F, etc.) within 10 lines.
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OI—10 [E4EM{LE Animal Physiological Chemistry]

i (1) EHOAFAIZETIROM (1) &R (2) T&EAXK
Question [1] Answer the following questions Q (1) and Q (2) related to the insect’s body color.

(1) YR EITLOMBAI, RERBEODEBROBRBIRAZRE, JXORKMA
EBIZEoTBENELT D, Y RITLLOEBIIBWTERORBEICIREN
FEHREINS A Z 10 TTUNTHIAE X,

Q (1) The elytra of the Japanese jewel beetle have multiple metallic body colorations, such as
green and red, and their body color changes depending on the angle of the light irradiation.
Explain the mechanism by which several metallic body colorations are produced in the
elytra of the Japanese jewel beetle within 10 lines.

Ml (2) ROBENES VI ML EFEUEHATERENELSN TN EHEZEN,
Q (2) Choose the insect that shares the same system for metallic body coloration with the
Japanese jewel beetle among the following insects.

OF At >F 7% (Dung beetle)

@K /<Ny (Migratory locust)

@77 )NF a7 (Swallowtail butterfly)

@27 XA MERF (Red flour beetle)

&Y 7 A(Assassin bug)

B (2) MANERCE2BRZHET 2EMRN DN TROMELEHA, LT
(1) & (2) IT&Z K.

Question [2] Read the text and answer the following questions Q (1) and Q (2) related to plant
components that inhibit damage caused by the feeding of herbivorous insects.

AA =" 0O=—N=VTLAVIFEFRBELTHNWEN TS A — 7 O—/\—
BMETAREY O EELREHEL TAISNTVE AL — 7 O—=N=J T LD,
FUZ S FEOY ARMEY Z 4 H 5 2 T, £FX, Bl BREEZHRELZ. £1
3. ZOREEZRLTND,

CRARX—DIZHE< It leads to the following page.)
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The Sweet clover weevil is known to be a significant pest of legumes such as sweet clover.
Adult sweet clover weevils were given five types of legumes for four days, and their survival

rates, egg numbers, and food intake were investigated. Table 1 shows its results.

1. EIYARENIIHTHAA— 7 O—N—V T LI OEFE, EINBIVERE

Table 1. Survival rate, egg number, and feeding amount of sweet clover weevil on various legumes.

, H ¥F % Survival rate FEDNEL Number of | BB E Leaf surface
FEWY)FE Plant species . .
(%) eggs/10 weevil eaten*/ 10 weevil

Melilotus infesta 76.0 4.6 3.6

Trigonella 80.0 144 194
brachycarpa

Trigonella radiata 96.0 7.0 22.0
Trigonella kotschyi 82.0 11.4 57.8
Melilotus officinalis 90.0 107.2 246.2

Manglitz G.R., et al, Journal of Economic Entomology, 57:683-687, 1964 — &Rtk 25
*Bif7=1/400 L1 >F (A unit = 1/400 in.%)

Ml (1) RLOERICEDE, A4 — M/ O0—N—VULLOFFHEYE L TORBE
LTWaEyfEA S, OQRDBESLWEYEA L EOEEZZNZTN S fTLAAT
k.

Q (1) Explain the D most or (D least suitable plant species with a reason as a host plant of the
sweet clover weevil, based on the results and your consideration in Table 1, within 5 lines

respectively.

Ml (2) RLOBRENS, A4 — 7 O-N—VTLLOFEWHME L TORDHEL T
VOHEYHEEQOR DS MWHEYREICE XN D LHE SN2 EROFEMY)ER
CEDLHEFITDONT, TNENSFTUNTRENRE. HYOBEEZRBIE. Ml
THRFIE, BEFMERTFEWS AREZAVWE OB RZEFILSE SR TIE,
BEHEERFEVWIHEBZHWE,

Consider the component related to the host plant selection of the sweet clover weevil that
is estimated to be contained in the (D most or (@ least suitable plant species. Provide your

answer for each within 5 lines respectively. Use the terms of feeding stimulant for a

Q)

component that initiates and sustains plant feeding, and feeding deterrent for a component
that inhibits plant feeding.



