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3. AR I LI LM OBERRRICEEAT D Z &,

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), and 3 questions on chemistry (I-7, I-8, 1-9). You are
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required to choose and answer two questions from these 9 questions. Please answer after filling
your selected question number in the subject column in each answer sheet. Note that only one
question can be selected from each question group.

For example, if you choose [—1 (Botany I] and I—7 [Chemistry I} , fiill “1” or “7” in
[— D in the column of each answer sheet.

2. 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 I—11 [Animal
Physiological Chemistry] Please answer after filling the question number in the subject column
in one answer sheet.

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

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

I (1) A—F P RBREANCETLLTOM (1) &/ (2) &2 L
Question [1] Answer the following Q (1) and (2) regarding auxin-type herbicides.

M (1) ARBREFNCBIT DEMRA =X OERBEFICOWT, EWICEEh 5 KR
=X UOEREFEEEL, 1 OfTUANTRBER L, 2L, SEIENT
D (1) »6 (5) ORAEEZETCHWAZ L,
(1) A= 9&E  (2) FNEEE (3) =FLrv
(4) RE  (5) ZHEDEEIEH
Q (1) Explain the mechanisms of the action of synthetic auxin in this type of herbicide,
comparing to that of auxin found in plants using all of the following terms (1) to (5) within 10
lines.
(1) auxin activity  (2) inactivation (3) ethylene
(4) root (5) multiple physiological effects

B (2) BARENTIE, PO E LT24PAVATFAT I VIEEERTHA—F 1w
BUBREFIDS A 2B 2 BR < IKBHEEDOBIBRIZFIA STV 5D, REREFOBIRMEZ
S5ATLINTRLAE &,

Q (2) Auxin-type herbicides containing 2,4-PA dimethylamine salt are used for the control of

paddy field weeds except for Poaceae in Japan. Explain the selectivity of these herbicides
within 5 lines.
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[—2 [HE#= 11  Botany II]

I (2] W EYOBTOFRICETILUTORM (1) 6/ (3) K82 X

Question [2] Answer the following Q (1) to (3) about the seed formation of angiosperms.

M (1) RIIRFEED THD A X T AT ORBEDOERERITHEAKTH D, K
FOANPLDICE TTE DREOLAHEE X L,

Q (1)  The figure shows a schematic diagram of the process of embryogenesis in a
dicotyledonous plant, Arabidopsis thaliana. Answer the organ names that apply
to A-D in the figure.

PHEHEDRIC K DIz A2 LA SR TVIEEET,

* Laux et al. 2004, The Plant Cell 16:5190-8202. Fig.1 JV4Zs

fl (2) WFAEMIFEOZBRATHLI2EEZHBICO>VT, BLTO (1) 75 (5)
DHFEEZTNTHY, SITURTHAY X,
(1) wMla  (2) Jefla (3) Fffia (4) iR (5) Mgl
Q (2) Explain the unique mode of fertilization of angiosperms, i.e. duplicate fertilization, using
all of the following terms (1) to (5) within 5 lines.
(1) spermcell (2) eggcell (3) central cell (4) embryo (5) endosperm

(R~—1Z#HE< Tt leads to the following page.)
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il (3) FIEIEF & BB FICE L T, MEEEDEVIC OV T 5 {TUNTHAY
Fo Flo. ThOoDBEFE L OEAMMELE T ENEN 2 D& X K,

Q (3) Explain the difference of tissue structure between albuminous and exalbuminous seeds
within 5 lines. Also, answer the name of two specific food crops that have those seeds,
respectively. ‘
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I—3 [EBM% 1 Zoology 1]

M [3] WIBEOBEOMEIZOWTLTOM (1) »of (3) K&z X,
Question [3] Answer the following Q (1) to (3) about the functions of mammalian kidneys.

A9 (1) RAEROBBIZOWT, UTD (1) 736 (4) OFEATRTERWT, 778
NTRRAE L.
(1) R¥fE (2) FR (3) A—<rod (4) sra—2

Q (1) Explain urine formation within 7 lines using all of the following terms (1) to (4).

(1) glomerulus  (2) primary urine  (3) bowman's capsule (4) glucose

f (2) MEBERLTCRFOAXY VRE (HES—t ) & £hTh, 001 BIT
12895, 1 HOREZ 1S5L L LIEHAEDO, 1 BIZZ LHSWFREZ KD &,
Q (2) Suppose the concentrations (mass percent) of inulin in plasma and urine are 0.01 and 1.2,

respectively. Calculate the amount of primary urine filtered in a day if the daily urine volume

is1.5L.

Rl (3) HR/AEVHIENC L AKDEDOHREFICOWVWT, 5 TN THAEYE &,

Q (3) Explain how water content is regulated by hormones within 5 lines.
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I—4 [#= 11 Zoology I1]

ME [4] LT (1) & (2) &2 &,
Question [4] Answer the following Q (1) and (2).

il (1) ACFavERRTYH, KIRPFEINDIBEAT—VIIERDL, 75 1F =
UREVOF aUIFT, TV AL TR=HAA FITHBRT, 2T TR
BT, ZLTHA IIPTRIRT 2, ENENDEEFAT — U TRIENFE I
LHEBIZHONT, 3DODRBRFNVEY (HERVEY, $hEFRVEY ., KRV
FY) LOBBREHRALRNES 1 5{TLURTRAL,

Q (1) The diapause stage is different for the same lepidopteran insects. Swallowtail butterflies
and cabbage butterflies, corn borers and asiatic rice borers, yellow-bellied moths, and
silkworms enter diapause at the pupal, larval, adult, and embryonic stage, respectively.
Describe the mechanism by which diapause is induced in each developmental stage,
explaining the function of three insect hormones, molting hormone, juvenile hormone, and

diapause hormone within 15 lines.

M (2) UTICRTEAEEROERME TN O BENE Lo TH &R Sh D RGE
IZDOWT, TR TENENFRAY L,
(1) ¥ =Y =/\x (Glossina palpalis)
(2) ¥ NAT U= (dedes albopictus)
(3) Hrve=x=HT% (Adnopheles gambiae)
Q (2) Explain the habitat area of the following sanitary pests and infectious diseases caused by
these pests within 3 lines, respectively.
(1) Tsetse fly (Glossina palpalis)
(2) Asian tiger mosquito (Aedes albopictus)
(3) Anopheles mosquito (Anopheles gambiae)
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I—5 [fR&EY - oA S 1 Microbiology & Molecular Cell Biology 1]

fiRE [ 5] AFEEOLEACETIROXEZTHAT, M (1) o/l (4) K&x X,
Question [5] Read the following passage about the system of such biological membranes and
answer the Q (1) to (4).

AR, BELZ A VETHERSND, IBEZEBTHD, ZOREZERIL.
fa & ffast & KB4 2 &% E 2 /o, AFELEBRTOIEEREEILY VEETHS, Vv
BEICIE, o&fELE S — PROZCEBEICT HFENREERS D, FAERBEIZIL,
wo DY EE L FROICERHEEZ FREAZBEENEENTEY | BE_EBOEE
DEEMEICEB L TWD,

AR, HREECRRICS U TwZ )y 7 - 7ay FEENC I VIEESREERE L
TWb, £, EREEZERTD I VEEIE. BEOEVHE EIRWBEAILEI-TED
BN T B,

Biological membranes are lipid bilayers that comprise lipids and proteins and distinguish

between the inside and outside of the cell. The primary lipids that make up biological membranes
are phospholipids. Phospholipids have the (5)_chemical properties that give biological membranes a

sheet-like bilayer structure. Biological membranes also contain )lipids that have similar chemical

properties to phospholipids, which contribute to the structural stability of the lipid bilayer.

Biological membranes change their lipid distribution by (¢)_flip-flopping movement depending on

the cellular environment and situation. In addition, () the fluidity of the phospholipids that make up
biological membranes changes at higher and lower temperatures.

(1) THEB@ICBELT, U VIEEOLFENRMEE Z 6 ITUANTRAE X,
Q (1) Regarding to the underlined part (a), explain the chemical properties of phospholipids
within 6 lines.

B (2) THREOIIZELT, VU IREUADIEEA Z 1 &2 X,
Q (2) Regarding to the underlined part (b), answer one lipid name other than phospholipids.

W (3) THE D7) v 7oy FEE% 2/TUATHAYE X,
Q (3) Explain the flip-flop movement in the underlined part (¢) within 2 lines.

(RA—NZfE< It leads to the following page.)
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i (4) THREDICELT, BEXREWEE LEVWGEEIZBITS Y VIBEORENEDE
WZ 21TUNTEAE X,

Q (4) Regarding to the underlined part (d), explain the difference in the fluidity of
phospholipids at higher and lower temperatures within 2 lines.



— R O® K
2024 10H - 2025F4 AT HERELRFEREREEMFERE
A W B E HERH

i

AEWMAEERE Tar TN

| 28 BoybD 10 |

[—6 (AW »FMiaE®s 0 Microbiology & Molecular Cell Biology II]

fifE (6) LITOXEZHRATHE (1) bR (5) &AL,
Question [6] Read the following passage and answer the Q (1) to (5).

PCR %1% DNA OFFEMEIR A HEIET 5 EBRFIETH D, £ DOFIEIT, 98B L72\ ) DNA
EMOEERFNZEL LT, 0—A#0ENAY I DNA (514 <—) 2—xtixs45,
RITEFEL L 70D DNA O AR fERE () ¥, o—A#EHE RS DNAWK T T A~ —
EEAEED, BWTeDNA R AF—FI2 kv, 754 ~v—%HEIC DNA 4555 L
LCH LV DNA SHE GRS E 5, DNALHE, 774 v—fEE. DNABRD 3 DDRT v
TRORHEYVA I NERYVIRTZLIED . @ 74 =S E - DNA FEI 4 18R 3
BHIENTED, —J7. mRNA 2> DRFEBEREZBIET 5 ERFIEITRTI-PCRIEE W I,

PCR is an experimental technique for amplifying specific regions of DNA. The method begins by

designing a)a pair of short, single-stranded oligo DNA (primers) based on the base sequence of the
DNA region to be amplified. Next, the double-stranded DNA to be amplified is dissociated
(denatured), and (»the primers are attached to the single-stranded DNA. Then, (DNA polymerase is
used to synthesize a new DNA strand using the primer as a template, and by repeating the cycle

consisting of the three steps of DNA denaturation, primer binding, and DNA synthesis, @jthe DNA

region sandwiched between the primer pairs can be amplified. The experimental technique to

amplify a specific region using mRNA as a template is called (RT-PCR method.

(1) THE@ICHO>WTT T A ~—DEERSIF, H2 2BEDOEELNR L MNEES
TA v — L DNA OFEEDPHEED EBEXDNDN, LD 2BBEDHELE 2 X,
Q (1) Regarding the underlined part (a), it is considered that the binding between the primer and
the template DNA is stronger when the number of two types of bases in the primer

sequence is higher. Answer those two bases.

B (2) TREOGIIZONT, ZOTREREMENVIDEZ X,
Q (2) Regarding the underlined part (b), what is this process called?

B (3) THEHR ) IZ2oWT, HEWMHENHE 57 DNA R U X T —EDOF|FHH PCR
EORBIIRELEELERN, FOEBEIZHOWT 3FTLLN T L,

(—zfE < It leads to the following page.)
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Q (3) For the underlined part (c), explain within 3 lines why the use of DNA polymerase
obtained from thermophilic bacteria contributed significantly to the development of PCR
methods.

[ (4) THREDIZOWT, A XOEBEETF X O—HOBEREIEIET 2774 ~— %348
L. A RO ORI U7 el DNA 2 858U PCR 21T o7& 2 A, 158048
EtOBIEEM &L, —FH. RUAXOMEN? S mRNA 2 L. WERE KIS
12 & Y FE#HAY DNA (complementary DNA: cDNA) & 1% L 72412, cDNA Z #5751 &
L. A7 A4 ==& HAWTPCR Z{To7c L T A, BIREYDRE I 800K
ER L, Yok DNA 2858 L Lo 0 B EVEMIE BTz, ZOREBEIZOL
T3TURNTHAE XL, BL. AT 74 ~—388 DR CHEERSI OBFRZI
ELLfEE L,

Q (4) For the underlined part (d), primers were designed to amplify a part of the region of rice
gene X. PCR was performed using chromosomal DNA extracted from rice cells as a
template, and an amplified product of 1580 base pairs was obtained. On the other hand,
when mRNA was extracted from the same rice cells, complementary DNA (¢cDNA) was
synthesized by reverse transcription reaction, and PCR was performed using the cDNA as
a template with the same primer pairs, the amplified product was 800 bp, which was
shorter than that obtained using the chromosomal DNA as a template. Explain the reason
why the amplified product was shorter than that of the chromosomal DNA within 3 lines.
As a prerequisite, the primers bound correctly to the same base sequence position of the
template.

il (5) THRER () IZ oW T, RT-PCR IEDBICIL, FEERERZ AV D, YEREBRIT
LR UANVARLER SN, Ve A NVAORBEEMREBRICEIT SHEIED L
SHZHDWT, BLTORFEEZ T THWTBTURNTHAR XL
(1) 77 244 RNA (2) ZEfKDNA (3) #MRE (4) ¥
(5) RNARY A7—F0 (6) Ryr—v v

Q (5) Regarding the underlined part (e), reverse transcriptase is used in the RT-PCR method.
Reverse transcriptase was discovered from retroviruses. Explain within 6 lines how
retroviruses multiply in host cells, using all of the following terms.

(1) plus-strand RNA  (2) chromosomal DNA  (3) cytoplasm  (4) nucleus
(5) RNA polymerase II  (6) packaging
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I —7 [fEZ1 Chemistry I]

IR (7)) BROMFEREL pHIZB4 5 (1) ~f (3) K&x &, BmPOEZIHF bR L.
BN 2HTTE X L, £, KIAEEL : R=8.3%x10°[Pa-L-mol'- K| T, H, C,
O DIFFEiL 1.0, 12.0, 16.0 & L. logie2 =0.30. logio3 =0.48. logi05=10.70. logio7
=0.85 95,

Question [7] Answer the Q (1) to (3) about the acid dissociation and pH. Show also the ideas
along the way and answer with 2 significant digits. Gas constant: R = 8.3x10° [Pa‘L-
mol™!+K!']. The atomic weights of H, C and O are 1.0, 12.0 and 16.0, respectively. Use
the following values: logi02 = 0.30, logi03 = 0.48, logi05 = 0.70, log107 = 0.85.

il (1) JREE0.10 mol L' O—HDBEIAE D H D, T DRI Z DYRE TDOEREEN
0.0010 DIFAE. T DBWIRD pH TV D& Z L,
Q (1) There is a monovalent weak acid solution with a concentration of 0.10 mol L. If the
electrolytic dissociation of this solution at this concentration is 0.0010, what is the pH of
this solution?

M (2) JRE 0.010 mol L' D ZMDRERIEK N H D, T DD pH 1TV < D0vF 2 K
Q (2) There is a divalent strong acid solution with a concentration of 0.010 mol L-1. What is the
pH of this solution?

%(B)kw¢ 300ppm (vV)D ZERLIRBE N E EN TV BIEE, 1.0x10°Pa, 1REE 27°C

T, ZEERENKICET AT &, pHIZW D& 2 L, B, ZE{bREDK

~OPEFEEEIE 8.3%x107 m® m™ Ky = ([H] [HCOs57)) / ([H2COs] + [CO2])  pKi=6.4 (K

X HoCO3 & CO, DG DAKITIEET T2 & & O R OFfEBEEED . K = ([H'] [CO5*))
/[HCOs] pK2=103 &9 %,

Q (3) If300ppm (v/v) of carbon dioxide is contained in the atmosphere, what is the pH when it
dissolves to water at the 1.0x10° Pa and the 27 °C? Incidentally, the solubility to the
water of the carbon dioxide is 8.3x10"' m* m?. K = ([H*] [HCOs) / ([H2COs] + [CO2])
pKi = 6.4 (Ki: Appearance dissociation constant when both of H2CO3 and CO; dissolved
in water), K= ([H"] [COs*])/[HCOs] pK>=10.3
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I —8 [{b% 1 Chemistry II]

fiE (8] kR (1) bR (3) KEX K,
Question [8] Answer the questions from Q (1) to (3).

B (1) kod (1) 75 (3) LA TUPAC & &2fHT &, £7-. (4) 6 (6)

DL EMOEEE TN ENET,
Q (1) Give the IUPAC names for the following compounds (1) to (3). Also, draw the structures

of compounds (4) to (6).

~ (3) H

(1) 0 (2)
\ /
©/ \K O AN cop FTO=8
P o

(4) 4-TIYN2-A FF 7=/ —/b 4-Allyl-2-methoxyphenol
(5) (R)-4-AF N/ F-7-=2-1-A4 > (R)-4-Methylnon-7-en-1-yne
(6) N-AFNT 7 a~F VT I N-Methyleyclohexylamine

fl (2) 1-7==AT & HC OGS TR, 1&E -7 eeraen) N
VIEGRERT D, TORIGIZOWTKRD (1) & (2) ORWIEx &,

Q 2 In the addition reaction of 1-phenylpropene with HCI, almost only

(1-chloropropyl)benzene is produced. Answer the following questions (1) and (2) regarding

the reaction.

S
+ HCl ——

(1) ZDORIGIZDWTERE ZME - TRIGHEEZ T,
Draw a mechanism for the reaction using the curved arrows.
(2) MO ERMEEDPERLIZS VWONE 3ITRE THAE L,

Explain why none of the other regioisomer is produced in about 3 lines.

Gl

(R_R—NfE< Tt leads to the following page.)



— & & K
20244108+ 2025%4AANF HRELRFERERSZFELHE
A ) B & BHPgELH

EMEERE Tu s T A

28 BoH5bD 14 |

M (3) ¥TEVODFERHRG THLY T LATNATE R, XU AT7 A7k KETE b
TATE FORAET NV F—ARISICE VAT 22 L8 TE D, TORRITON
TUTOMWZE Z &,

Q (3) Cinnamaldehyde, the aromatic component of cinnamon, can be synthesized by a mixed

aldol condensation of benzaldehyde and acetaldehyde. Answer the following questions (1)
to (3) regarding the reaction.

CHO oH N CHO
+ CH;CHO (A) —_—
"Hgo

(1) TORETIHRET V F—VAERY (A) ZBBEL T YT AT AT B RBART
5. (A) DOHEEET,

(1) In this reaction, cinnamaldehyde is produced via the mixed aldol product (A). Draw the
structure of intermediate (A).

(2) ZORIRZDOWTERHIZ > TRGEEZ LT,

(2) Draw a mechanism for the reaction using the curved arrows.

(3) ZORGTIEENBTERMEBLZ LN TE D, TOHEBY 3TLUNTEZ &L,
(3) In this reaction, it is possible to obtain the product in high yield. Explain the reason for this
within 3 lines.
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[ —9 [{EZ I Chemistry III]

i (9) kofE (1) &M (2) kK& x k.
Question [9] Answer the questions Q (1) and (2).

M (1) koHFE (1) 76 (3) 2EhEH 3TUNTHRAY X,

Q (1) Explain the following three terms within 3 lines, respectively.
(1) FRIMBULA T P AT B H#EIRE)  Stretching vibration in IR spectroscopy
(2) "H-NMR IZET 5iERA LS Long range coupling in "H-NMR spectroscopy
(3) AR A AT Sz BFER Chromophore in UV spectroscopy
M (2) ROBARZ SADBORENDHROELRERED [A] OEE2ET, =77
L, BE2E<ERLIAT L,

Q (2) Draw the structure of the organic compound [A] indicated by following spectra (Figures 1,
2 and 3). Also explain the process of structure determination from each spectrum.

FHEMEDBIRIC K D 2 72 LIER S/ TO e IREET,

'H-NMR signals (500 MHz, ppm in CDCls) : 0.97, 2.05, 2.33, 3.45, 5.08, 5.67
13C-NMR signals (125 MHz, ppm in CDCL3) : 16.0, 40.5, 67.5, 116.0, 141.0

(IAR—NZHE< It leads to the following page.)
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PHEHEDRIRIC K D E 2= LA T TV R EE T,

Figure 3. Mass Spectrum of compound A. (Molecular ion peak: m/z 86)

L SR DR THBIEEMOAY MVC K 2REE EWER S5 BUUE2EA (1994 )
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II—1 [£+#¥% Soil Science]

FIRE (1) B USRS A A DIREBIZT N R R 5 18T A & BOEAXKTH D, i
(1) ~f (5) KK&EA L

Question [1] Figure 1 shows a schematic diagram of soil particles A and B, which differ only in
their exchangeable cation state. Answer questions Q(1) to Q(5).

FAEMEDBIRIC K D 2 72 LIER T/ TOIEEET,

1 TEKF A& B OTEMERA 4 OiREE
Figure 1 Exchangeable cation status of soil particles A and B.
AFF - FEIRMR 2018, V-« = 2 A 82 R, SCKE LY B ANE

M (1) TR+ A L BOEEMAMELHEY L,
Q (1) Calculate the base saturation of soil particles A and B.

Ml (2) B+ A OZWMHEAIK (Ca0) LRH#HMELT U (K:0) OF (mg kg!) Z2EET
AERE L, ZZL, H, O, K| CaDEFEITENEN, 1. 16, 39, 40 & T 3,
Q (2) Calculate the amount (mg kg™) of exchangeable lime (CaO) and exchangeable potassium
(K20) in soil particle A in integer. Use the atomic weights of H, O, K and Ca are 1, 16, 39 and 40,
respectively.

M (3) EEIC/KZMZTHRIE LT pH % pH(H0) & RFLL TV 3B, pHH0)E -8R+ A
& F B TIEEBLDFMEWD, Eio, ZOHEMBE SITUNTHREAE X,
Q (3) The pH measured by adding water to soil is described as pH(H20). Which is a lower pH
(H20), soil particle A or soil particle B? Also explain the reasons for this within 5 lines.

(Tr— 1< It leads to the following page.)
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Rl (4) T 1 mol L KCIEKEZMA THRIE L7 pH %2 pHKCHEFRIE LTS, +HiE
B B @ pH(H20) & pHEKCHTIX EHB LMKV, Fi2, TOHA 2 {LERIGRE
AL OEAE &,

Q (4) The pH measured by adding a 1 mol L KCI solution to soil is described as pH(KCI).

Which is lower in soil particle B, pH(H20) or pH(KCI1)? Also explain the reasons for this,
giving chemical reaction equations.

il

R (5) BERITA LB, BELEOLIRBETCART I, FNEN21TUNT
R &,

Q (5) Under how environment do soil particles A and B usually form? Explain within 2 lines,

-

respectively.

M (2] BWKELTIE, FEEEZ COLIREEL TV 4ITLRTIRAE L,
Question [2] Explain how the Ministry of Agriculture, Forestry and Fisheries of Japan defines

organic farming, within 4 lines.
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II—2 [HEi%ie#E% Plant Nutrition]

FEE (1] BEMEYICRITE VY 7 ADBIEIZOWT 1 547LLN TR X,
Question {1] Explain functions of potassium in higher plants within 15 lines.

I (2] KRBIZBITOIEELRETHOLILRBLUON FI T LORNO LT &L, +8
DERLETIREE & DBFRIZ OV T, 1 OfTLIN THBAY &,
Question [2] Explain the relationship between the absorption of arsenic and cadmium in paddy
rice, and the redox state of the soil within 10 lines.

i (3] IEBOREOHRFIZET HERICEDONTWD EERIEEH 122V T 51T
PR THRAE &,
Question [3] Explain “special fertilizers” as defined in the Law in Japan “Act on the Quality

Control of Fertilizer” within 5 lines.
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I — 3 [{E##EES  Principles of Crop Production]

IR (1) BERBOMIEERICETLUTORM (1) &M (2) K&z X,
Question [1] Answer the following questions Q (1) and Q (2) about the low temperature
requirements of deciduous fruit trees.

(1) BEREOREBEEROSNT, UTOONL@DMFEEL T THNT L 54TLNT
ol X
© BEAR @ 7.2C (45F) @ &fE @ chillunit €74+ ® 3
Q (1) Explain the low temperature requirements of deciduous fruit trees using all of the following
terms (1) to (5) within 15 lines.
@ internal dormancy @ 7.2°C(45F) @ cultivar @ chill-unit model & bud

R (2) V2 =a® chill-unit ©5 /L% 6 {TLIN CailAE &,
Q (2) Explain the chill-unit model of apple trees within 6 lines.
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II—4 [{E¥PRi#E= Crop Protection]

M (1] RENAFZTEMEELZERT D 3 >OME% 1 5 TN THERICHAY X,

Question [1] Explain the three concepts that make up integrated pest management within 15 lines.

fE (2] Ve 7=AFOBERIZ OV T 8ITUIN THEE L,
Question [2] Explain the functions of living multi within 8 lines.

& (3] AT (1) ~ (4) OFFEEZZENEN 5 TN THEBY &,
Question [3] Explain the following terms (1) to (4) within 5 lines, respectively.

(1) B¥Eo | PEBIEFEE acceptable daily intake of pesticide
(2) BFEBATHEZBHA systemic insecticide

(3) ZFZhAFNzxtd 5 EHOFIEL  preadaptation of insects to insecticides
(4) AXF7aY R imidacloprid
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OI—5 [FEAEFENT  Animal Production Technology]

R [ 1] v TIRE < OEAERE 3 0 B B E TIZFIRT 5, Th i BEIRER & 5,
U OBRBMIERICET O/ (1) BXUM (2) 220 THEZX L,
Question [1] In cattle, many embryos die within 30 days of gestation. This is called early

embryonic mortality. Answer questions (1) and (2) regarding early embryonic mortality
in cattle.

M (1) AR EANFEIMEER TRBMERERE N LR35 T3, ZDFK
Z SATLARN CRLBAE I3
Q (1) It is known that the rate of early embryonic mortality is higher for in vitro produced
embryos than for in vivo derived embryos. Explain the reason for this within 5 lines.

Ml (2) BHIEERZ KBS E07200FiE (BEF) % 5ITUNTHRAT X,

Q (2) Explain the method (s) to reduce early embryonic death within 5 lines.

M [2] ko (1) ~ (5) ORHEEZENENAITUUNCTREAE L,
Question [2] Explain following terms (1) to (5) within 4 lines, respectively.

(1) EE L= epiblast

(2) FEREIS zona reaction
(3) FERIfE A granulosa cells
(4) CIDR CIDR

(5) Vokvr» relaxin
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N—6
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[YE¥%% Crop Science]

BIE (1] KFROBERKEL ZOBIEEICOWNT, S5ITLNTHAY &,

Question [1] Explain the injury-type cool weather damage and its prevention in paddy rice within

5 lines.

M [2] &4 XDBEF L ZOBIEMRIZOWT, SITURNTHAE L,

Question [2] Explain the excess-moisture injury and its prevention in soybean within 5 lines.

R [3] EZICETHUTO (1) ~ (5) ORFBEELTh TN 3FTTURTHAE X,

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

(1)
(2)
(3)
(4)
(5)

respectively.

A A DRIRBHAEE
yINTHARETNORILEEITVN
EREEFHL A X
TEF A LT
e

high-temperature damage of rice grain during ripening
root lodging in paddy rice

indeterminate type soybean

two-rowed barley

taro
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O—7 [E==% Horticultural Science]

i (1) BEEORERBEIZRBN T, NEPHE L M EIE5HIi & 20 FEIZ O
T 1 5ATLIN TR~ &,
Question [1]  Explain the techniques and principles for improving yields and quality in protected
cultivation of horticultural crops within 15 lines.

M (2] B=EEMOBEER L CEE THY O MBHEEBINIC R T 2 YR E AT
BORENZSOWT 1 5{TLINTHEA L,
Question [2] Explain the role of plant growth regulators in tissue culture technique for breeding
and propagation of horticultural crops within 15 lines.

fifE (3) AT (1) ~ (4) ORFEICONWT, ZNEN4ITLIN TP X,
Question [3] Explain the following terms (1) to (4) within 4 lines, respectively.

(1) MA 8% modified atmosphere packing
(2) ZrEig: polyembryony
(3) 7'm b a—REk{E protocorm like body

(4) FER adventitious embryos



— & E K
2024410820254 AN%F FEREILRKFEXRFEREZMELERE
A R M =N LVSNE

EYEERE Tu s T A

| 28 #¥odbD 25 |

I[1—8 [f%EH% Plant Breeding Science]

MEE (1) ko (1) ~ (5) OAFEBEZENETH 3ITUARATHAY X,
Question [1] Explain the following terms (1) to (5) within 3 lines, respectively.

(1) 79> /254K brassinosteroid

(2) BREIR genetic resources
(3) Bz E R dominant mutation
(4) &HRZE selection differential
(5) SLfEELEEAER variety test

B (2) BRFRA{EREFRET HHEIONTL 5ITUNTRHAY &

Question [2] Explain the method for inducing gene mutations within 15 lines.

fIRE (3] BREMEH TRVWOLN TV A RMETEDFIEICOWT 1 6 TN THRAW L,

Question [3] Explain the crossbreeding methods used in self-fertile plants within 16 lines.
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0I—9 [EFEZF Animal Science]

ME (1) LFOBTHICR T 2MABEHIZOVWTERLET L 8%, XEAHOBEAN
51 5ATLIN TRAYE X,

Question [1] Explain what to pay attention to during the transition period of dairy cows in the
perspective of nutritional physiology within 15 lines.

fME (2) ERFITE). BAATE. EETEICOWVWT, ZNENHE 2T 7285 1 51T
ﬁ%%'ﬁ:io

Question [2] Explain redirected behavior, displacement behavior and vacuum behavior, giving
examples of each within 15 lines.

fRE (3] AT (1) 6 (5) OFABEEZNE ITUNTIHAR L,
Question [3] Explain the following terms (1) to (5) within 3 lines, respectively.

(1) A7a—rvALr—y ear corn silage

(2) HERFRAIFLER subclinical mastitis
(3) end the cage age end the cage age
(4) T DI euthanasia of chicks

(5) 7/ rETE genome breeding
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I—1 0 [&EA4% Sericultural Science]

B (1] BUTo (1) ~ (5) OFFBIZOVWTENLTILITUNTIEE X,

Question [1] Explain the following terms (1) to (5) within 3 lines, respectively.

(1) 2x5%WH kyoso disease

(2) 79Uz mulberry wild silkworm
(3) Mk sex-discrimination

(4) BIZEHP white rot egg

(5) BNEFIZER common acid treatment

M (2) VA 2DEFDOEEIZOWVWT 1 SITUANTRAE &L,

Question [2] Explain the embryogenesis in the silkworm, Bombyx mori, within 15 lines.

M (3] MEDRE LB AN LHEMEBERFORBICAY L, ZOEMERTHARY
(CHEORBENC D 2 RRE LT TH D O0FEHT B 7DD FIEIZONTL 0
TURNTIRAR L, 2B, ZOWEBEORBFITEMEERL T,

Question [3] We succeeded to isolate a candidate gene involved in the oily phenotype of silkworms.
Describe the approaches to prove that this candidate gene is indeed the causative gene
responsible for the oil phenotype of silkworms within 10 lines. In addition, this oily
phenotype is assumed to be latent inheritance.
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O—11 &EWAEE(S [Animal Physiological Chemistry]

FIEE (1) BAMLE R & FAEDLERDENIOVT, ZRENROFREE DT 20fTLLNT
fREE X,
Question [1] Explain the differences between the open and closed circulatory systems within 20

lines, including these advantages.

M (2) MEEERRDOY RE AT EIZ L DEEOER, B AHLDENE 15 1TLAN
TR L.
Question [2] Explain the differences in lipid transport and uptake by lipoproteins between
mammals and insects within 15 lines.
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