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ABSTRACT

1st Task: Demonstration of Integrated Management Technology for Identifying Planting
Timing and Stable Production of Highland Kimchi Cabbage

Test 1. Evaluation of Yield and Quality of Highland Kimchi Cabbage Based on Planting Time

To compare growth patterns at different planting times, plants were planted seven times at
10-day intervals from mid-May to mid-July. Growth and yield data for each planting time were
collected over a two-year period. When planted in late June, high temperatures exceeding 30°C
persisted for 30 to 40 days, resulting in a high disease incidence rate and delayed head formation.

Planting early, before mid-June, or late, after July was advantageous for stable production.

Test 2. Elucidating the Effects of Green Manure Crop Input

In conjunction with Test 1, rye and hairy vetch were intersown at different times. As the
sowing time was delayed, biomass decreased in direct proportion, while dry matter content
increased. In the case of rye, early sowing resulted in lodging due to excessive vegetative growth
and early ripening before overwintering. Subsequently, a succession phenomenon in which
hairy vetch became dominant was observed. In the case of the 8th late sowing on October
21, the temperature dropped sharply to below 5C during the early growth stage, making normal
germination difficult. Biomass of the green manure was investigated before and after

overwintering, and fertilizer content was calculated.

Test 3. Investigating Efficient Utilization Methods for Highland Soil Disinfectants

When the soil was mulched and fumigated with dazome and calcium nitrate, the effect lasted

for about 50 days after planting, but thereafter it was comparable to the untreated state or
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even tended to show an increase in disease incidence. Compared to conventional undisinfected
general compost, marketable yield increased by 22-45% when treated with a disinfectant and

antagonistic compost.

Test 4. Comparison of Disease Resistance in Highland Summer Cabbage Varieties

To select disease-resistant varieties of highland cabbage over a three-year period from 2023
to 2025, comparative variety trials were conducted on a total of 30 resources in Cheoram-dong,
Jotan-dong, and Maebongsan. In 2023, Springing, Summer Top, Odae, Ichuchu, Cheonggwang,
and Yeonggwang performed well. In 2024, ‘Suho’, ‘Cheongjeong Gangho’, and ‘Taegwang’
showed relatively superior disease resistance during high-temperature periods and high yield
potential. In 2025, normal harvesting was difficult due to poor head formation caused by
prolonged drought. Survival rates were good for ‘Ichuchu’, ‘Taegwang, ‘Yeonggwang,
‘llpumyeoreum’, and ‘Odae Plus’. As a result of pot trials testing resistance to wilt disease among
various cabbage genetic resources, 11 out of 88 resources showed excellent disease resistance
in artificial inoculation with V. dahlia, and 6 out of 49 resources performed well in artificial
inoculation with V. Jongisporum. Between the two strains, the disease of V. /fongisporum

manifests much faster and more severely.

Test 5. Survey on the Usage of Agricultural Materials for Pest and Disease Management
in Highland Cabbage Cultivation

A review of the standard pest control calendar and 83 prescriptions for the Taebaek region
revealed that the average number of treatments was 12, with 43 types of insecticides and 46
types of fungicides used. Dimethomorph was the most preferred active ingredient for downy
mildew, oxolinic acid for soft rot, broflanilide for moths, and flonicamid for aphids. Mixing
7 to 8 types of materials was common, with some cases involving up to 11 types. Materials
commonly referred to as "nutrients" consist of various raw materials, raising concerns about
misuse and overuse driven more by a preventative approach than by expectations regarding
scientific efficacy verification. An investigation into the management costs of pest control for
cabbage confirmed that approximately 10 million won is required per hectare; however,
including agricultural materials and labor costs, the cost per hectare is approximately 7,442,000
won when applying "half-price" agricultural materials. In the case of calcium preparations,
the possibility of reduced efficacy due to the decomposition of the active ingredient when
mixed with pesticides has been raised, so further research is needed regarding the feasibility

of such mixing.

Test 6. Elucidation of Growth Inhibitor Treatment Responses among Kimchi Cabbage
Varieties in Gangwon Highland

It was confirmed that as the concentration of diniconazole increased, the growth of leaf
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number and leaf length was clearly inhibited, and a leaf shape was observed where the angle
of the outer leaves decreased and lay flat on the ground. Although the response of various
varieties to different concentrations of growth inhibitors was examined through pot tests, no

distinct differences were found between varieties.

Test 7. Demonstration of the Therapeutic Effect of Bioactive Agents in Reducing
High-Temperature Stress

In collaboration with the National Institute of Horticultural and Special Crops Science, we
verified the effectiveness of bioactive agents for reducing plant stress during high temperatures.
As a result of applying three types of bioactive agents individually or in combination three
times during the growing season, fresh weight increased by 13-20%, and it was confirmed that
alternating application (chitosan — glutamic acid — salicylic acid) was particularly effective.

Test 8. Pot Test of the Effectiveness of Commercial Microbial Products in Controlling Kimchi
Cabbage Diseases

The detailed characteristics of 9 collected microbial products were compared. When
antagonistic activity against wilt disease was confirmed, only 2 products were found to be

effective, and there was no difference between treatments in the pot test.

2nd task: Standardization of Cultivation Techniques for “Albaegi” Mini-Cabbage
Test 1. Growth and Yield of “Albaegi” Mini-Cabbage by Planting Method

As planting density increased, soft rot tended to decrease and yield increased, requiring close
repeated trials. In the case of dense planting at a spacing of 20cm in a single row, physiological
disorders such as poor head formation occurred significantly. For ‘Chungwang’, planting too
densely at 10,700 plants/10a resulted in a significant decrease in growth and yield, so 8,000
plants in two rows was found to be optimal. For ‘Norangssam’ and ‘Golden Box', dense planting

at 10,700 plants in two rows/10a was advantageous.

Test 2. Comparison of Quality Characteristics of Several Varieties in “Albaegi” Mini-Cabbage
Production

Two varieties suitable for highland cultivation were selected. The early-heading varieties

‘Gosomissam’ and ‘Golden Box’, which are resistant to wilt disease, were finally selected.

Compared to the conventional ‘Chungwang’, the harvest time was 9 to 14 days earlier, and

the marketability rates were 75.6% for ‘Chungwang’, 85.9% for ‘Gosomissam’, and 82.1% for
‘Golden Box'.

Test 3. Setting Criteria for Determining the Optimal Harvest Time of “Albaegi” Mini-Cabbage

For ‘Chungwang’, head formation was fully completed after 60 days from planting, and
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marketability rapidly declined due to internal twisting symptoms after 65 days or more. Since
there were significant differences depending on temperature and irrigation conditions, and
the timing of head formation varied greatly among different varieties, judging the optimal

harvest time based on visual inspection had limitations.

Test 4. Adjustment of Fertilizer Application Rates by “Albaegi” Mini-Cabbage

Fertilization rates were adjusted based on conventional highland cabbage, and three varieties
with different growth characteristics were treated. As the fertilization rate increased, disease
incidence increased, while the marketability and yield actually decreased, so it was determined

that the standard fertilization rate based on highland cabbage was sufficient.

3rd task: Adaptability Evaluation of Different Varieties of Highland Western Vegetables

This study began in 2023 at the Highland Agricultural Experiment Station located in
Cheoram-dong, Taebaek-si, Gangwon-do. Eighteen varieties of leafy vegetables, including
lettuce, iceberg lettuce, broccoli, celery, beetroot, basil, head chicory, kohlrabi, red cabbage,
mustard greens, and leaf lettuce, were tested and cultivated using the standard cultivation
method with two treatments: no mulching and black plastic mulching. As a result, lettuce,
celery, and broccoli were selected and announced in 2024, and in 2025, head lettuce was added
to conduct the test. When green and red stems of lettuce were cultivated at different planting
times in 2024, growth was better when planting was done earlier, and when planting was done
later, the plant height increased, but the leaf length, leaf width, number of leaves, and weight
decreased.

In 2025, red-stemmed lettuce showed less leaf burn compared to green-stemmed lettuce,
and the fields planted on September 3rd had poor growth due to low temperatures and rainfall,
making harvesting difficult; there was a tendency for the number of days required for harvest
to increase as the planting date was later. The price of lettuce was high during the summer
vacation season and from mid-September to early October. Regarding the growth characteristics
of broccoli in 2024, temperatures generally exceeded 25C during the flower bud formation
stage, leading to an increased incidence of abnormal flower buds. For the growth characteristics
of broccoli in 2025, planting on June 13 showed good growth in plots mulched with
cold-tolerant film. Broccoli prices rose from late August, peaking in late September. For celery
in 2024, the Triumph variety showed better growth compared to other varieties. The incidence
of wilt disease was 14% for Triumph, 49% for Samba, 58% for Prevo, and 79% for Tango. For
celery in 2025, cold-tolerant film treatment plots showed better growth than black film
treatment plots. Among the black film treatment plots, the Hexaconazole (2%) + Thifluzamide
(1%) treatment group had a lower rate of missing plants. The trend in celery prices has been
rising since late August. In 2024, the cultivation status of leafy vegetables in the Taebaek region

showed that lettuce, cabbage, and celery were the most widely grown, in that order. Cabbage,
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celery, and radicchio were cultivated primarily through farming cooperatives. Lettuce was
grown through contract farming with individual companies, and shipments were also handled
by these companies. For 2025, lettuce planted in early August had heavier head weights
compared to mid-season varieties. Summer lettuce had the shortest core length, while spring
lettuce had the heaviest head weight. Price fluctuations for cabbage and lettuce were not

significant, while the price of celery began to rise starting in late September.

1 SR=E

9= Y I 600m ©]A9] 1A= 13,675ha® A9 88%S AA5HL o, 24 AR 4
bl & 7104E off gkom, 20224 71& oI5E wiF9] 93%, 2] 97%E Fwotal Utk X 7| FHEIRE
Z9, 7HE, JFES 5 2 717 Wi & ofyzet, Bejsy, FEH, VEEAIESH, Hiolg A,
AAE A5 5 HolE S71R 1A A A 9 Sgo] EQPERE Aot a1 wiS: AL otstElo]
90\ % 3,544kg/10a0lA 20179 3,070kg FC.2 WojHch. AulEE 20009 10,206ha 3843
EollA 20239 3,995ha 172HE $E02 oYL ot U dEAQ1 LA FAA = B
g, A Qhatel 7], B vhEAl, AuE], A oPdd, A SItd So8 A 9EE EFT ikl
Zpol7} A5k Holr}, 13YR] vz B H R B7E 9 oF FF %ol & BAA] EYRA, A=At
9 g 9 59 WIHE AR SH Y Bt woH, HAK| ] WE 7ASE ufe- o] 2ot}
C&o] Itz W3l g w3} 278 a9l 5ol wet Anlsiglo] Halshal vjS9] APArgAo} Tl Eo]
FEAAE F¥sty = Aot HWA|ge] B FF &5Heo] oF 56% 1 & "= AFoltt.

U HiE 52 I SHIAE SHCE S Y HFEHI . AgviFe A, dE|uiTe
Y, F7reTe A=doz AL . Sy SHiF 52 oF 1735350H, 2% LA o5l

APEE E5L 2001%0] AU A0 FeiA Yov(22. BIHEAR) € 2oL Ao,
% 5 54 Ao BFo] FEOR o 60%E WA Uk RS A A CRAE)
WElT QAR AuTEel Ho] g, FEY, MRS 5 HT 449 BAES oSk 34

o AP FF2 NEHA X Aol 7M. $7194 0] g A,
Ll

o)
»

WA
S7kote SAlolH S X 109z AuiHA 28121, 1,836ha) S7F0HALL, FHi(791), B2Z e
(255), 235(238), 27735(197), A1E)(42.9), AAB35), B+(35), HIEQ9), E2vI(13), F2HHe7|Fui=,
A2, AL 5ol A=l et Bd X H2 o] 7| & 5 Al 25 weto] whE 1A viF A=

JuiE, A, SuAL, FIF 5o AEHe] 45 &Esial At
A A AR S A1 71, 715t PEAA 71, ZIRAIHE HAE AdE A AaSAE
_Z,__

=
PP ABFS AL, JA|S Delet

P o B S01E B8 B 27, Wk S AHSUH
24, EFAEPY A 5 FYH 7|45 U0] WAt X ATS SYstert. E3F TR R
BE 542 Fstel TPAS] FFT PAT AL 0|5 F=ol et 579 oh2AGS hastus

al d
%, Aee), B, 2745 gut A7 SRstt

604 2025HE AIEATETIAN



2 M= 2 &H

<HITMF 2R 08X v A 2 et dMS flst TEaED|IE 45>

(Al 1) A0l e 2T % J4EY Tt

A7) mE g A, 2T 2 AJEGS BIBIALAR 2023~202449 27A%E A S @S AETE 2
TAS] A1t F EA ] 212, F7E, FeE 5 i VIS 7R AR, 20234
1ZRa=ole B 2 “‘Xliﬂ(ﬂh_ 730m)ollA 3, A F52 ddeR 0¥ 88FH 7Y 28YU7HA]
109 7HA0 2 63] BAF A4S, 20249 %00+ & o AL 3714 AFEAS 9o H dds
AFIAI 2L 710m)°ﬂ/\1 ﬁz‘%} Fog Wdes 59 2095 7¢ 187K 79101] AA AAstit
AgTe AR ARSI AAEAL 70x40cm= PR edtty, 759, REBAEEY 5 A Ales
9] B4, SR BE T 280 o BEeS AL, A4 F 5 HHe s /\h?r AjF{ste] 23t
T, A7, 79 A, 29, 7 gHd T HYHE S0 As S0 24 Eee
90° A-HAHNA AFor T Ao 7lofste A ez SR BPE S F T st
Zofst7E A w7 Ee QP o R WESIAT. 2t AAVIE Fe71A9] BT, A2 E, L2Yr,
9T 5 VVSAEE FASAL wiF A FEHe ABEE HESIH

(N3 2) =HIZE sz 29
A A AAFAL 9o SulAE FARI PSR 2023~20259 370K AL Fsteict,
B AR (1F D7 AAste] H471E Deist o] ekt o] SulE AV ERS o) wiE
AESA 20239 1Tl B 295 @ TFEIL 7300004, 20249 23 ol Hul HYE
DREYATY THED 710m)eIA SRk, 0125 SRkl Sz Fajel SlofelH| g FAw

148

)
i

—_

3:12 Egste] 30cm7tg oz 23t }‘I‘ = ARESS “‘—rim oL o H A= F4UAto| ATt
202390l= ARG A viS 85 89 14UHE 10¥ 5U7HA] 10974 02 63] mHEol=d] ol5dl
B 57t AzA Ao QI Zé% J-5-0] Lot ?A_EX* ST Fastgnt 202499 wiE 8%
8d 8UFE 10¢¥ 1997H4] 10€7tA = 83] BFZ SH3UAL o5l 5¢ 20¥ 57|12 d°F EJU

RS AT, ] A AL BSOS BT Eomwg AU 2800l B3I
AEAF 09 23, AAF, AR 52 2ANAIL, 20259 69 249 ‘FY EFS Y451 94

29 SFsto] Wj20] AR $HHS ZAFORA HH| EYuNE ullo}%m.

(A1 3) DUX EYASH SEN E8UY 13
QA SAAARIA v B5 EPaEo] BUHL ot nulge) vEzsE YT AU
ShAshA 2023~20259 /WA AEE S5t 20230l Bl 2eHE BXZAEL 730m)olA
ol 9 30h/10s 2T ] G/ 1008 L5 Al F w802 ok, LT
AEAS vion BTGt £5717-2 64 s2RH 69 2697 353 AXsglon BE AR
25| EFuHrS 59 7tAE zﬂﬂo}oﬂu} ARESS A’ o2 009 00€ A48k 009 00
B Y S S s g
S8 AT 2YngR HHAS BNE AASIAET ASAE tETel thar 94 30kg/10a% B

i

7. YRei2s 605



X314 B4 60kg/10aS ELEIIAY SFL 2%, TABKEAS 0.5%, olAEld A% 0.01%9] 3j4HS
HFotal o

MAFOR 59 14245E 68 79714 BAASHAT. BEAF L3 EFS HAI5H]

EH|E 400kg/10a Aot =¥ #3532 6¥€ 30¢ F4lsta 9¥ 24 S&si9ct. 202590 Hd=
ATE Farste] FYEFOIA A=Al thRH YA 30kg/10a EGFES}, dHAkSlpAgs 0.5%2F 2potd At
UEE 0.2% NS 25/10a F5AE & 5¢ 1995 6¥€ 129714 3537 g E A1t 25
AAS AFAEH] 400kg/10a}t LutEH] 800kg/10aZ AlFTS Lo sty ‘&% £35S 79 9¥
HA 0¥ 99 $85H9ch AAFAL 62x40cmE AL AJH]ERS T HlE BEAN]ERS 2]R5)1

4715 BEY, A5 B4S SREASIT 2754 9 e 2ARAT,

(A 4) DX EHZF F2EF Ho
AYA EiE PSS RE 3G < Hlashr] 23]

20230 B9 Hts TUFAANTIW 24T} 28ts ARG, 2024Wl= 28HE, 2025400

&4 RGN s, AHEA BTS2 B 13 g @A 7P ®ol A= e

=, AHEE v¥I5se] 2020~20229 AP AFIClA fpoittal BdEe £ S $ 30552 vl

AL WA AAESS B 29 d.

58 LAY 2HolA A SRS, EAF

.

ol

279 Wol 57 WY Al L Woks WA AN
BE7 A4S 9 2% B4 WE 242 88717 D 58]0 B3o] AAlsdt

25 pH EC oM AV.P,0s Ex. cations(cmol. kg™)
- (1:5) | (dS m™) | (g kg-1) | (mg kg™) K Ca Mg
2Qfm At 7.2 0.39 36 349 1.46 10.0 19
REFI2Z 6.6 0.50 19 550 0.81 7.3 1.8
HiZ AfHiR| AR 6.0~6.5 <20 25~35 | 350~450 |0.65~0.8| 5~6 1.5~2

A2 H|RABAY SAHYE(2022, 2 sYRS

[

)

NEd= | #54 NHESY

2023 15 |28 HUE 3, 08, e s, 01FF, 0I5, Q| ¥5s, 55 &4, 55
AT G7

2024 14 3, H0E, 38, GEYS, 3, £, QUEAL FYLS, FYIE, BY, 27(0],
CREE, CRYE, SNBO75

o005 | o | EE MO 92 0l5¥S, ¥ 45 ot othERlA, AEE, AT, UROIE,
SAOMA EHE, OKZA, GIEAMT 3|22, 012%, MZHHZ, LS, N237

A 30 | EEx2| 252

X AIEZ E2 AZ2Z 67, CRYE, CRYY, SNBO75, N231

606 2025HE AIEATETIA



= A A
NgeE | Awga@s) | g5 | e | 29| 45, 2
5073 2ot=(710m) 5.27. 62x40cm 6.20. 8.21.
REHE(730m) 6. 3. 65x40cm 6.28. 9. 4. =713 AJH|
2024 ZEFE(730m) 6. 3. 65x40cm 6.27. 9.11. UM A
2025 Of=AH1,100m) 5.27. 65x40cm 6.24. -

X 2025 VhEAIEL R JIU|0| 2ot +& =7t

BEEAISS o] TR ARl AT S5 SISk cholh Fu) iR uste] BT ABHET
SRS Bl $4AUS AR R AFE 2024~20258 27 Syshlt A Hay

i)

AT DU EJA T W A|DoR>-2A04 FFE Q= tﬂ 2024A01= V. dahlia, 2025‘5‘4]—: V. longsporum
775 WO E JAFHTSIAT Al viFA S AlEES Al 2 $4 AlS 5 $35to] 20244 882+,
20254 497HS 2 E 200+ EFolof 6¥ 3% wEstlal EFo|we] LHd —;?— ufoFl(1 x 10°cfu)el
oF 1587 MAg & SOOml FHEEoO| o]X](24. 7. 3., '25. 7.10.)5}] F71H 02 WP TGt
ANARAE ATE 12575 LR o]4lF 50~55U0] WHEFE, 65~70Y0 &5 GURAISIA

(A& B) HH= THHHA| 59F 5 SXIFH AFSAEN XA}

A2 | Qo) HelT, TR, MRS, vlolelay, AAEAS 5 JohE Hsirt st
et obA| ALE Qo] e, ueh LA AERS] WA 5% 5 A AGUHE 2ARFO2A
A =23 A PAPES B3 20249 £ ATE St ARG i AL L AT,
AA5Y, BT 5 IO AT WA AR 80 SUSLOE, ANAIAN A2 Tsop
5 5AZ o) A B3 £§ S BASL, A5, S A8F7], S, 14, PAY
5o Ane SYHsAc

(AIE 6) i EZ7 WEARIA H2lts 2%
&

Hi 3 AEfA] H%— HA A 7E obd HAAAAE SHAARE A& AHgsh= o] LutstE o] gl
ﬂuiwi(%ﬁ diutg])o] 5= g E8HI o] BF5 2 AHEkol wE sl e
At 7HE E}E} B2 AES 20259 FotAt. AlEAAE Y HAE DA SAATY 2o
6% 23% A AEESS A9 EEES ‘EF, HHE 5 5EFF0IUL, TS BEFFHO|
w2t sttt qUduE 319 5= 2000819 7] 1000HHQH(2HH), 400041 <4(0.54)<]
AEE T 5 332 7918Y, 7€ 21¢¥, 8¥ 1¥ 5 & 33 Aot 7|5 <3 2ol 9Jgh S,
o3l 52 Wrloll 3% AFFLT +F 52 IARIA.

(A 7) 12 AEA MZ d2ZdH X221t 2S(0H])

cIFAE B 2L A FP A4 0] S B2l KT Yoo A2 SEAFHAN S
A7) AREAA A EHE 571 Aol A BuA B A8 20239 Lolsasien 35T
Susioich. ABgAE B 295 LPoT FY EFL 79 78 At BUBAL FRGA

7. Yreizs 607



10ppm 33] T2Ag], T84 10ppm +71E4F 40ppm 33] 848, 7|EAF 40ppm — 234 10ppm
— A4 138ppme =AM st A A7) H 27191 7€ 289(13]), 82 2¥(23]), 8¥ 9U(33))

o9 99 79 SHF 9F, BTEY, 2BHS AN

(Al® 8) AlIE OIME HMIZEQ| i ¥ Wzt TEAIR(0HI)

A wijS QA Alsol faEle RAEAIAl 5ol At B BA0l v|As I RISt BRAE A,
EgIgul, AEJYETOIMA T HUTE AET 95 S5t AFolA AAlRt oEtg SAHE 5Y
7HA0 2 53] AFAzetyrt ‘& EfolnE IHETT Verticillium dahlia « o] 1087 A
Stal ZEO|A Auigt AEjolA Axsilet 5L 3HE A 10708+ AY+E 150 £5F 4
ot At Al HiAlsh ASAN 23] 5185ttt HE rEAAlE RERAIEEE AW dAHSE
ol d3g=ES Felstelh

<M2MIRobH: 2718 oSz xElZls BES)>

(A1 1) 2HHZI B RHAIYRE s 3 22

duf7] v dR S-S ARk A om AR dM s 28 AuivE dubAQlE 2 A4k
TEE 95 B AIFLS 2024~20254 2707 A 2024Lﬂ0ﬂb g Hds TLFAATY ZAONA
'Y EBES 69 1297 7¢ 19 289 ZA 45tk AAEL 102 19 8,0005+(60 % 20cm),
WA} 282 5400560 x 30cm), 6,5005(60% 25¢cm), 8,0005(60% 20cm), 10,7005(60% 15cm)Z SFHIL
e g, 4 52 A 2025900 AdE AHE EYE HF 5 QA g2
Aol7t & ALz glEo] FHiS A8 g o 7] AEESY =, FEHA 5 33l disto
79 149 A48T 102 Y Sl 19 4,0005, Ak 2¥ 6,5005, 8,0005, 10,70055 AHst3ct.
A7 AT PFEAT I8E, 2754 4 a%4 52 A

(Al 2) 232 27| Hix E2EHE Hiw
A ol A= Lduf7] w7t Qe SHEEE LFANA AeFS 28 DAAHGIL AT EF
FSOE AMiEI 9lo] dEir] WEEFS = ZaAdo] A7IH %lﬂ AlEE 8 g A8ESS
g E 2024~20259 271|A%E H]ﬂxlolo 3 }Oﬂ:} NE Aal (NF )3} 22 AP Apgok
J 13, RS2 202490 B ‘EES 2T 8EF, 202540l AUE AU £ I &
golA *éﬂ o}E} ‘f?; 8ESS SAISHATH (&R 4) SR 2598 F5E Hads 2ARKIL,
< A 2¥E 8,0005/10a, A= SAYLEA] RHRO = v S,
=e90R T AlEs, 99 B, SEF ¥ 5 2l A9k A AAlIAL
F4& AuEsd.

fijo

f

rp
o)

2

AgEE | 3% ANHESE
2024 8 | &8 LFY =S92 Dy, S0y, Q0| 2HEST, 0L
2025 8 | &8 LY S oSletw HIETY, U0, NP, a9
A 13 | EAE S5E52 it

608 2025HE AIEATETIAN



(Al 3) 27| HiZ 2[H SA7| HED|E 23

JubH 02 ] BHlRET oF 100 & 2] 48] JHs itk HAISte] STt B mxE
2] 52p7] WS o) 2 AFL 20240 SUSA ABFAE (18 D0 21, FY EFOR ARIZEL

WA 2¥E 6,5005/10a% 69 249 BASAE. FEA7IE F4 F 559, 609, 65%, 709E Uro]
ojFoIFA A WA E, AFFY, FFE 5= DARIA:

(A 4) 27| HiF: 238 AHIY =F
7] wig= Gut wisel ] AAFpet Aj2RHAo] Afolsit ol oft AlH|7E Ry Ho|ng Fu|vh

B sirhs FHaste] FET AN ESS St B AFS 20259 Ssteich A¥HLE (W D3
23 APEFS Bl A8 EW I duly] AREF WY, BENA 5 350 ste] 74 14

A= AAUEE 8,0005/10a% A8 SAYoluAE 3602 A5} AlH|AE]= 137
Hl3 NPK AAFE 71202 A, 1.5, 28k 5 44202 5to] ¥ 279 7|4, 8¥ 49 13]
ZFH| Aottt A1FAE, S, SHY 52 IAbel A HFE AHESHAIT

<M3MIFaHH|. nHX] Hix= CHAHIE =X ST EFE HSd Yo

T = =2 o
(UHIAIR) DX X s 252 MY Tt

2 A7E 202390 HA] debsol AARE AdEAAAR AR AR A T
EE%% A, HE, i, 25 A2, FFv], G, AR, BF S5 18F5S AR 5)
5¢¥ 23%0f wFstal 6 19¢°] A4st3laL, FEYT E duidE ol = A2 2EAYE &85t
Aepst ATt JFe 78 179, 219, 2590 sEoHaL, FIFet S, ARA, v, vEE 74
3143 84 3] +&319len, Hege|Fe 89 18UA 99J 11%0] 3131, Aguis, 2772,
AEs 9¥ 1199 &8 e, 23t A= 749 269 w5ste] 89 289U A5t 9 19U F-H
10 18Y71A dAH oz sosto] A5 9 ¥ 543 =ilAE 71 8F 5 2AE 363

B 5. X ST AMPES

e Elaks NEER 2593 SR

1 HIE Borst HE= Hs3R
2 HH EEn SelEf HA +&(0IZ=(0r)
3 A2 OjLf22t Eelgz S22
4 #2272 25t 2oLE2n +8(0IZ=(0r)
5 i =8Ht HiAfE] +8(0IZ=(0r)
6 Ch = ot HOPAOI e+ FYHZHE)
7 G =Skt MURZHYS KSE

8 Sk =8kt FI|H +8 (=)
9 Sk =Skt HAATIE *8 (=)
10 2HolygZ =0kt UFAHATE SUE2)

7. yreizs 609



He =53 AEER =53 SReM
11 = |FEH) =Sflt JeE7|d= FCts
12 sz=g YALSIt J20|AE +~Y(OIgE)
13 HE232 YARSR HFEFH|OF (&)
14 =22t CACE] =52 =g (Z)
15 =cft] HALS} =82 2 (&)
16 kol YAFSR 202 =2 (0l==(0h
17 HALAY YALSI EY =4(0]=)
18 ks ARG 45 MASE

B d7e 95y X 4B 4% TAEINBANA 2024 w0l 3 A2
B2H 285 49 1595 159 7402 BEa, 69 395 159 Ao g 4347 G459

4 A<, 89 Aol mEsto]
3d AAJsto], 749 119, 8¥€ 12¢, 9¥ 1199 Esi9oH, 94
Ak AF F4E A dES mEota 4 T4oie] 2EAHHS

W 5% 4w SOAY M 5 5 24 SR8t

2025900 45 4
64d 11, 7¥ 11¢, 8%

A
rH,
A=)
ot
A
o g
(V]
K
0
3
ok
>
ol
2
n
e
oX
i
o)
e
oX
>
~

(A" 2) 2222 £E58 M8 EH H|n

EH A FUAEEAA T A YEo] ARG T AATANA 2024 o= I olEEZE ],
Jglo| A%, HiEtH|ol, S OJEE HRE]| 4F5S FHAYO T 4¥ 15¢Y T55t0] 6¥ 3Y F4l5kL 8Y
9Y IR, 2025E =0l HiEHH[o}, O o]A%E 285 FUA, SAYUE HA"E HYog 59
A3t 69 Aol TEste] 6¥ 139, 7€ 1199 AAJste] 9€ 3Y, 30¥0] &5ttt EEAHS
ggoto] dIy 3ptEo g AL 9 FF EAT TujAlR 71 53 5 RARE Yot

(A 3) &2i2| E5¢8 4] £4 Hix

& A7 FEEEAA R HEA] el 24 LdEAAEGNM 20249 0l AR |1, T E,
ARt BRI 4552 449 290 1S5t 649 39 AAstaL, 9¥ 1089 &8, 20258 ke
BRI 52 449 Aol 153te] 6 1380 A4stal, 109 1700 &ttt vd2 AL E3
A2 JEES M5, 4 4FY A Ao, Hekd, EFAIAE 7 ARSI, EEAES
ggote] dY 3R A5 9 ¥ 54N =AY 7t 5T 5 AE s

(A% 4) Efiey XI2) ST KHEH AE§ ZAb % ZANZE B S
B AT BUSUANE S Aefeld 202490 P, b, e, Al A A o
A ZAIE EabEE B 2AS AWEGT, 20250k ] BeREe] 241 TUEAA RO
BPGR, JBYAE, AP URIAADY, 102 5EES 59 89, 79 8 WFSle] 62 122,

mE
x

610 2025HE AIEATZETIN



89 6ol HAEIT, 7Y 2197} 0¥ 24U0]| 2851 T, AFEA AL ML EL wEslT HF 5o
EEAMIS E8sto] dyy 3Eo R s o % E’ﬂﬂr A 71 FF 5 2AE TS

3 Zn % nF

<HITMS 2R 04| v A 2 et dMS flot S |E 45>

(Al 1) ZAI0l e 2 % 458 Tt

22 349z Wi 2719 6~98F Y 71ASRS WER A, 202392 By 122 1.5C,
X 17] 2 1.9C7F A5otalet. 2922 B4 890mm ], 1,108mmi gotou |, A7ER 1EA
At o] WS Aol stk (LE 1) 202432 FAH] Bw7122 2.9C, FHi722 3.9C7F A5
St a7l 30T 469, 7TELE~8ELU7IA] R Qe L&o] ALH UM F-F2 B 890mm
] 826mm e 7THLHE 174E 7H7te] 7hmol ALH AT (T 2) 202592 FdHH] B2
2.8C, 7|2 3.5C7 Asstiet 7L 30Tl 44 AEHH. 53] F¢-F2 Hd diy|
45.9%01 &3ste] HAF HEol 7he w3 AEHUAT.(3E 3)

2

L

1 Xe]
Fo
3

rlo 0\1

o = —_ 20234 20234 o
T2 Hu7e 72 f-<inb{E23 200
150
250 y\\ 100
._.||‘|.|.|‘|II
Y 6EE GECHTEY TEETEC s EY sEF 82Ot oB Y 9EF 0ET
15. mEE w2238
6EM 6EE 6B TEH TEE 72T 524 32T 080 9B 923 987
(=2 FEod| 2[2(0)] (=2 BZZLY(mm)]
13l 1. 20234 EfEHX| H4('91~'20) CHH| 7|&babet
—zE — =3 20244 202445 =0
F27|2 EInPiTeY BRII2 bk}
15
//\ 1
\ 5
\ l | ‘ ‘| | | I | |
[ I - L n
62 62F 62 72 7EF 7ES 82 82T 2B 92 Y 9EE 92T
150 i s sme vms rme vme smn sEs sme sms sme smn mEE m20234
(=% FEE| 212(0)] (=2 BdLY(mm)]
J3 2. 2024 ENUX|S HWECHH| 7|4abg

7. YRA2A 611



mEE m2058

62Y 6T 62T 7Y 7T 7 8ITY BT BT 9BY 9T 92
(=2 B 2[2(0)] (=2 BdZd2L(mm)]
J% 3. 20250 EfMX| WHACH| 7|4

A7) Bl wE BAES T3 RIS 9% S SAY uE Sk U Y B 1Y
4, 59 2tk 200308 74 414 @) 4} 71910 2139150l kol sk, e A
WA g, 7VgEkE Ate] ZAsigiet] 88 Aol NHOE A4Sl gt 98L B8] BeoE
23] BAIsta stRAo] S7kulo] ZhZo] shetsiaitt. 202492 7UNE o] FEoka 9ol
HAGE HI719l 24,8749/ 10kgol ATk, L FFOT oABHE WA FUFL FLHFE E5p}
AQARE FAolglon], 10954 olF euF 25 S| s1zo] A AYstAr.

b3 Tol7 [ (4E) Sy
H/10kg &
35,000 1,500
28,000 } R 1,200 .
]
21,000 |
14,000 F
i
7.000 1 :
0 = -
1 2 3 4 5 6 7 8 9 1011 128 2 8
F oY 7 9 e 5Y o|SER oo B 2018~2022¢12] 2] 2B HLE EHE
M3 MEKYASSLAESA
07 4. 20234 J1E SOIAIY HiE SO00HE o slely 53
) Ui 2of7H (M4E) ) urler

2/10kg =

40,000 1,500

32,000 1,200

24,000 900

16,000 2024 600

8,000 300

0 : n T J— L. P S S S N
1.2 3 4 5 6 7 8 9 10 1M 12 ¢ 0123456789101112‘5
4 7HA 9 RIS 59 ol g o, e 20192023 9] Hoj, H4-E A|Qls Wt
AT HEBEA SR ESA}

T2l 5, 20244 TOHA|R HiZ= ZOHAJRF Sl HiQlar =&

612 20254 AIFATLE A



20234 HiF FAAPZI e AT Hivle £42%= O9 6, 739 Eth

6%
(7.28-10.5}

5kt
(7.18-9.19)

4%t
o @.11-9.11)

nm/day)

3%
(6.28-9.5)

ue
45

2%
(6.16-8.2]

m ‘l ‘
(6.8-8.8)
...... I- | i I| 1 |I|| 1 I f II | ||| A ,||I|.| I ||, .
§  cEmu  7E'E MR 7RZE  H&E eRi0w %20 ww omen  smww  omam

22 6. 202349 FAADIE 22 24

64
(7.28-10.5]

200

S5xp
(7.18-9.19)

Einpl]

4%
(7.11-9.11)

3%
(6.28-9.5)

2%t
(6.16-8.22)

1%t
(6.8-8.8)
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a3 7. 20233 FAADIE 27|12 24

20239 B4 Aelro] wEe AESL B 6 77 2ot 69 302 FATE 270 44 =
Bgo] FEAAT FFHL EAO, HAV% Bo] BE FT AYAE Felo] o=k 72 208
o1F AL FA43) 4% AU (1Y 8) W FAF 27], 42| YupAA|] 1L, AEHST
Wl Aate] ol 2 Ao ek,

H 6. 20233 bl FA7|E K27 HEE U 4F2

YA 4sae o 28200 Y58
E o° B2y wEAS3Y L@y (%)
2% 18.1 42 278 500
6.102 61 ©
MHES 222 28 236 51.4
2 104 6.3 264 569
6.20Y 65 -
= = WO{E 111 42 306 542
e 8.3 9.7 146 674
6.30Y 67 -
= = MO{E 56 111 8.3 750
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HAD| AsAQ o UHE2(%) HEE
@y ¥ =° B2y wEASSE L@ (%)
7102 ccol =3 13.2 10.4 236 52.8
e 11.1 8.3 16.7 63.9
7202 6701 =8 10.8 7.2 324 496
HHE 7.8 50 29.8 57.4
7302 652 =4 114 6.8 58.0 239
MO ES 8.3 6.3 56.3 29.2

A0 o R =3 o=y +5 +1 +5 dErd
(2.9 =° (OH/=) (9/=F) (OH/=) (a/F) (cm) (cm) (kg/10a)
6102 =4 65.7 2,404 57.8 1,895 29.3 16.4 3,789
HHE 64.3 2,039 57.1 1,694 27.8 16.4 3,482
6202 =g 83.2 2,521 69.1 1,895 276 17.8 4315
HHE 75.7 2,808 60.6 2,103 329 20.9 4,556
6302 =4 72.0 3,095 56.6 2,304 357 18.0 6,208
HHE 82.0 3177 63.6 2,421 349 20.1 7,264
7102 =4 66.9 1,763 559 1,328 31.0 16.3 2,804
HHE 65.1 2,292 525 1,727 339 189 4,413
7202 =4 66.9 1,754 56.6 1,380 28.0 15.1 2,740
HHE 61.0 1,778 50.2 1,425 31.0 15.1 3,275
7302 =4 55.2 1,250 458 941 23.7 13.8 898
WOHES 54.4 1,404 454 1,020 24.5 14.0 1,190

202490l FUE BALANN ] UG JEelo] A Yol TUSAAFH W ZAIA A=
Ee1e 371408 SeA ARTIRS SRISHIAL S S M3 HAAle] U et 21l
23k 19 9, 103 2o

>
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6Xt
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(6.29:9.5)
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(6.19-8.28)
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a2 10. 20243 Hix FHAIE 7|2 &Y

o o

A7) A 2750 Y7L, HARRE, VUL AP
B#71L221215.209) 20.6C, 22KH5.299Y) 21.7C 1, 3A0]THE L 23.5~24
47H6.19%) AAFA A2 1,690T, 30T L2 Us: 7

2T
4216.199) 34Y, 57H6.29%) 3692 7 Aol

H 8. 78|kt AT|E M7t 714

J|ArQol 1At 2%t 3%t 4K} 5t 6Xt 7Xt
5.20~7.25 5.29~7.29 6.10~8.12 6.19~8.28 6.29~95 7.9~9.11 7.19~9.20
B2 20.6C 21.7 235 238 239 239 24.0
HMRE 1,379°C 1,346 1,506 1,690 1,647 1,553 1,539
30C< 12>+ 15Y 18Y 32¢ 35¢ 31 3 33¢
o quany 13.9mm 13.9 13.3 12.5 12.2 75 8.9
AR 432mm 417 439 488 500 285 328
LY 27Y 264 28Y 344 36Y 31 29¢
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A27] ASFFl mEt 2719k 7] Ao dae] THol wE FFOIUH R 9). 57K6.29%) H4
¥ 30% | !

A A3 FF 4= 19.67, E Gl 0.489 FFolqiTt.
H 9. 20244 HiE HAIE ZoAP|of e g HE

s R 5.20 5.29Y 6.10 6.19 6.29Y 7.9 7.19Y
oY 5.6 6.2 5.6 5.0 5.2 6.0 54
Y 74 8.8 9.2 8.2 5.6 6.6 6.4
10 10.2 134 121 10.8 7.0 7.2 78
15¢ 13.8 17.2 144 134 11.0 9.2 138
20 180 21.2 189 16.6 14.0 11.2 196
25 25.0 28.6 218 19.4 16.0 18.8 28.4
30 332 41.2 328 244 19.6 26.6 38.2
354 46.2 478 36.4 29.4 326 31.2 52.0
404 66.4 58.6 46.6 346 470 376 65.4
45 70.6 64.0 536 44,8 56.6 470 67.0
50 780 69.0 62.1 61.0 65.4 57.6 69.0
55 80.0 72.2 66.4 63.6 66.4 67.4 738
60 85.2 76.0 71.7 67.4 69.2 738 76.6
65 88.4 81.0 71.0 68.2 70.0 748 76.0
70 92.6 84.8 76.4 68.4 710 70.8 756

BE 30d0] FHet 277 A=A A2gFo] 2 68 Sk AAA 402 ol BIFoloF 277t
ZHATEI AT 602 o1F 8] 782 47H6.199) A F7IE 66%, TB7IE 50%= 7H FATh(E
10, 11) FE 7IE22 3 27&(A)0] TF7I€ 272@)ET dder ¥ 4 2AEeH H4F

0 ZBIAl A/B= 2~3.44, 509 B 1.3~1.44, 60 BT 1.1~1.281=2 =po]7}h 43Tt &
ﬂ?% S w27 Hejeh A7) Ve s dat SIS 27E()el Artle VAR
Sam

&8d 5 US ﬁOlE}.

H 10. 20244 di3 HAI|E ZopA7|0f M2 AP J|E ZTRE HE (%)
Zard 5.20% 5.29% 6.10 6.19% 6.29% 7.9 7.194
20 0.0 0.0 0.0 0.0 0.0 0.0% 0.0
30¢ 1271 25.6 16.2 0.0 0.0 14.3 39.5
40 56.3 63.7 431 21.2 349 440 63.1
50 68.7 775 70.7 65.8 56.0 72.4 74.3
60 86.5 87.9 77.7 66.1 74.0 72.3 78.1
70 86.9 87.0 79.3 713 786 76.8 80.7
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E 11. 2024 HiE FAT|E FRAP(0 ©E 21EY 7|1 278 He

(%)
e 5.20% 5.29¢ 6.10% 6.19% 6.29% 7.9¢ 7.19¢
204 0.0 0.0 0.0 00 0.0 0.0 0.0
30¢ 104 8.6 7.0 0.0 0.0 35 125
40 30.0 36.2 29.1 4.3 251 14.7 436
50¢ 437 69.3 56.3 44.2 379 57.2 59.7
60¥ 76.2 81.4 64.6 496 72.0 56.1 738
704 78.1 76.0 68.6 64.4 73.0 69.9 744

-"‘? 30~409 A 7H FSOHAL 60L0lF AASIAIL, 4~5A A 7HE
ol A& 7he POl ot Aoz IHHAT.(TH 11, 12) FEE&2>

T
5 A 5 AHS A
B9 A4E g4 ABOL WJ% Z7kstglit A7 2 Aol YTk 12)
SN EMAV|E 5EN e YT ZmA7IE €3 el
2500
25,000
20,000 zeo
KJ: 1500
g b0 M
R 10,000
= X EF]S] 1000
500 500
0 0
02 10T ¥ 30z w2 0F @ 0% 0g 10 2202 302 402 502 02 702
| A} — A R A7} e— T — e— R S P — Y Fy RN S (R— <}
I 1. HiF "HAe ZoAPiE gds JH(EEA, 83)
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B 12. 20248 HiE BAIIE ZUATI) 0 HSS %)

s R 5.20 5.29Y 6.10 6.19Y 6.29Y 7.9 7.18Y
oY 12.5 126 12.7 131 14.5 175 176
102 9.8 11.6 10.1 95 11.7 104 9.9
20 8.7 9.0 8.8 8.5 109 10.3 9.1
30 9.2 6.7 7.1 9.1 9.0 8.8 8.6
40 6.6 6.1 6.5 7.8 7.0 76 7.0
50 6.1 54 6.2 6.8 6.9 6.2 6.2
60 4.7 5.8 6.7 7.5 5.6 7.2 54
70 5.4 5.1 55 5.8 5.5 5.4 5.2

FE5H2 37H6.109%), 47H6.199) BAAl 71 Aotel=tl dgol 714d8clo] & F3S vxl o=

wohETh(E 13) 12 FFo]  53H6.299) BAA FEFALE 3.8mmE 7P WU AFEEZ 40.0%,
2 1,593kg/10a2 7HF Rttt 59 27] FAT 7Y A olF ©7] A AHHoR 7R
FSIFHIE 14, 19 13).

PSESP ASIAQ L] AtZZS
(C;é;oel ) Té; FE9 S22 LS GRS o(;)g
(%) (%) (0-9)) (%)
5.20% 67Y 23.3 1.4 5 5.0 55.0
5.29Y 62Y 28.3 2.8 5 11.7 50.0
6.10% 64 36.7 4.2 7 13.3 46.7
6.19% 71 35.0 49 7 13.3 46.7
6.29% 69 317 49 7 11.7 40.0
7. 94 65 20.0 35 5 10.0 56.7
7.18Y 64 15.0 - 3 100 58.3
X Meldol: 2HEY, Z7RLY, BESY ¢
H 14. MA7lE Zaga 9 23
FAP| Y=+ 3 HEA = +1 +E FERN LESE
(2.2 (OH/==) (9/3) (OH/==) (9/%F) (cm) (cm) (mm)  (kg/10a)
5.20% 82.6 1,621 71.7 1,331 239 154 5.1 2,928
5.29% 76.2 1,314 66.1 1,076 22.3 13.7 46 2,152
6.10L 744 1,742 64.1 1,248 269 155 4.7 2,329
6.19% 76.0 2,169 63.3 1,420 285 17.4 4.9 2,650
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A 2Ye RF 0 4EY 13 | IE ZESH  NESY
(2.9 (OH/=) (9/F) (OH/==) (9/F) (cm) (cm) (mm)  (kg/10a)
6.29 66.5 1,561 57.1 995 254 124 38 1,593
7.9 729 1,927 59.7 1,323 274 16.7 4.1 2,999
7.18Y 76.7 1,980 62.6 1,449 27.1 154 4.2 3,381

(A 2) =HIZE Sz 7Y

20234 e 285 BALN Sl Wb NSNS Ewstnd Tus ol NS 1)
Wi 53T A7) ShESgeT] QSR 24 9 e AL E 159 2k 89 159 1% o)A
suo] 24-80] oF 2%, WA NBHEL 05%HER BATY 0% Bk NETE B8R UB599)
sColst G4 LEAstE 9T Yok WA 14, 15)

E 15. 2023d =H|SX 0jE7|E ASH £

IE7(E.%) 1A Z2AH10.18%) 2K ZAH11.209)
=H| 8.15 825 95 915 925 105 815 825 95 915 925 105
oy 2Z&(cm) 538 354 286 132 132 80 386 284 192 160 162 128
25 LH3 * Kofok *okok * * sk kkkk kokokk *ok
2Z&(cm) 450 246 182 116 88 14 31.0 234 214 140 104 66
B2 Wi *k * * Kk * *

gy /

[8.25¢ OtE(50¥=)] [9.15¢ O+E(30¥=)]

[8.15Y mE(60YZF)]
02 14. 20231 =H| THM2|E ZBYsE ML
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o5 EFF wH| BSE AT A= 9 163 Aok FA XA F7Fe] A xA R 15|
Hokeh w4 Selo] TSIl LA WA HH1E B2 of7do] ojzle] BT ASFASh
73971 Qith= 270l Qlo] 7ol Hasitt wiEo] ntErd =1 Suf AJE2 20249 (A1 DI AA
A= 9t

(24, 420] o [24.5.10)

08 16, HUE 108 15Y HE7C| YSS SH|NE 48D

202499 AYEE AT e] EAE S Eeste]l AdE AAdeAAEE U ZZNA (A 1) H47]
Al 7]o] St 89 102HH 830 24 =3} 01101313131% Eelgiet d5d AS2 & 16JJr
“‘% FA7E moldpE AAFo] AgulEete] gastAal AdeE2 S7BIATHE 17). 29| 7
upFol Whg 7% dpFe] ot RG-S Ben e 7] dsse Fe EAL sofHA 7}
FAskE AdoldAdel Ueives A& 2Rl P“EP(—"LQ 17). 10¥ 21 82} 559 49 A&=x7] 5Ttz
H43] 70| steste] FAF doprh Lot A ATHIH 18).
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H 16. 2024 =H|IZX OE7|E HSH M=(10.30¥ 7|E)

8.11 8.19 9.2 9.10 9.19 930 1010 10.21

|
Z2Hcm) 471 431 39.2 391 341 27.2 14.2 2.3
SO E2(0-9) 7 7 5 3 1 - - -
Z4=7|(EY) 105 1010 1022 10.30 11.6 - - -
BIGEL Z&(cm) 59.8 575 491 46.7 28.8 209 14.4 1.8

B 17. 20243 =H|ZX IHE7|E 8™ HHZ(10.30Y 7|F)
| HAE=(H/m?) d=5(g/m?) H=S(g/m?) H=E(%)

(2% 9 K A =W HK| M = HX] W 2 HX|
8.11 1552 223 4703 2085 2618 800 532 268 170 255 102
819 1179 186 37166 1920 1246 679 543 136 214 283 109
9.2 1288 143 2094 1374 720 474 389 85 226 283 118
910 1232 204 1952 1271 681 530 414 116 272 326 170
919 1,115 153 1,94 856 338 320 254 66 268 297 195
930 1272 242 1113 803 310 313 239 74 281 297 238
1010 1,085 288 511 359 153 140 93 48 274 258 312
10.21 - - - - - - - - - - -

(8.112] T [8.10%) [0.2] [9.102]

[9.19¢] [9.30¥] [10.10¥] [10.21¥]
a2l 17. 2024 =H| =0t IHE7|E 28T 4KAH(24.11.8.)
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8t
(10.21~)

8/10 820 8/30 98 9418 929 10/9 10719 10/29 18

a3 18. 20244 =H| OET 7|2 7|442(8.10~11.8)

oledl dEF AT 11 19, 203 £, =AFo] A9 At He 59 20287 AEAEF S
AT 242 sIAAL dF71= deetal EFU RPARdstAtHaHE 21).

[9.10%]

0192 [9.302

10% (10.21¥
a3 19. 2024F =H| 20 IEV|E AT M]4(25.04.28.)

18.192) [9.29]) [9.102])

[9.19¢] [9.302]

a3 20. 2024 =H| 20t OiE7|E SHHEYT| WRYH(25.05.19.)
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XQ{(’25. 5. 20.)

455 AEFE 56 BS 2 BAFS & 183 Lot FojHXe] B €5F EdLo| v Ho}
LAFol A9 ey A== A EACR witE =Y A FFEE 5 US4 sllojgH A
T} SAE tiAlE g E5T 987t Slth. €% AF AR AEA W HIEAdE 2 ® 199 Zh
89 X7|0E 4§ I8 5ol Fasto] HgdETo| 11, 98 Sk TEA €5 I PEo]
ol v g8 =90t =19 HRdRFE AEs 23 9¥ 30 oA mEA] A 13.4~17.3kg/10a,
2] 18.2~20.9kg/10a, 4t 7.0~8.4kg/10a 0] L. 10¢¥ °1F TET Z-¢ HH] AYA|FFo] A x5}
AHH R A UEHETHE 20).

E 18. 2024 =H| =0t tEJ[E & 4s 3 WHZ(25.05.19¢ 7|F)

05| £017| = 3= sloEHK A=F =3 =8
(2.9) (2.9) (cm) (H/m2)  EAE(%)  (g/m?) (g/m?) (%)

8.11 3.20 1180 265 - 1,162 258 222
8.19 318 1283 521 - 2,074 478 230
9.2 315 1275 569 - 2,016 467 232
9.10 312 129.4 550 - 2,202 515 234
9.19 312 129.5 632 < 0.1 2,758 610 221

9.30 315 137.3 681 <01 2,962 699 236
10.10 318 126.7 606 <02 2,108 545 259
1021 3.25 97.0 249 < 0.1 595 156 26.2

-l

H 19. 20244 =H| =0t tEJ|E ASH-F M2 42

mE7| SH(ESH, '24) sloj2HX|(HSH, "24) SHEST, '25)

(2.2) T-N K,0 P,0s T-N K20 P,0s T-N K20 P20s
8.11 0.99 1.51 0.71 217 206 075 1.39 1.81 0.62
8.19 0.93 155 076 2.53 2.72 0.89 1.42 194 064
9.2 1.07 198 089 2.39 264 094 1.44 178 058
9.10 1.11 207 087 2.87 2.81 1.03 1.83 1.80 0.56
9.19 1.19 249 096 2.57 295 096 1.88 193 065
9.30 124 253 1.02 1.85 276 088 1.86 183 067
10.10 144 224 1.25 175 082 0.29 1.39 170 058
10.21 - - - - - - 1.28 1.98 0.63
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H 20. =H| =0t oHE7|E oistH|z i 423

(kg/10a
mHE7| SH+H|X|(EST A) SUHESEUM B) YW A(A+B)
(2.2) T-N K,0 P,0s T-N K20 P,0s T-N K,0 P,0s
8.11 11.1 136 5.8 36 4.7 16 147 182 74
8.19 8.1 12.1 5.3 6.8 93 3.1 149 214 8.4
9.2 6.7 10.5 44 6.7 8.3 2.7 134 186 7.2
9.10 74 10.8 4.4 94 9.3 2.9 168  20.1 7.2
9.19 4.7 8.3 3.1 115 118 40 162 200 7.0
9.30 43 8.1 3.1 130 126 4.7 173 209 78
10.10 2.2 30 13 76 9.3 32 98 12.2 45
10.21 - - - 20 3.1 1.0 2.0 3.1 1.0
H HEHEQ & S A A, S 371 BAE Zolrt wiE BRI ol Feide
Zpol7} AAU=TI(E 21) ol= AYSA Bt Fo] FEE7] Hrke A7|A Q1 WA A& SHFE]]0]
ojFojd uf 7Fsd AoE 7|thH
B 21. =H| 20i3 YNBSS HiEF 275 9 4ES
mHE 7| Ry 3 HEY 15 21 1= HES
(2.9) (OH/=) (9/F) (OH/2) (9/F) (cm) (cm) (%)
8.11 81.7 2,025 69.5 1,626 27.2 18.7 80.0
8.19 85.3 2,509 726 2,025 270 179 825
9.2 85.3 2,612 731 2,164 28.1 185 90.0
9.10 82.9 2,610 65.9 1,846 289 17.5 87.5
9.19 774 2,347 63.4 1,737 286 18.5 775
9.30 84.8 3175 675 2,396 32.1 204 80.0
10.10 819 2,193 58.7 1,517 300 186 75.0
10.21 84.5 2,881 66.0 2,128 30.0 200 775

(A% 3) DK ESASH T8N BYWY 1%

2023 9% ZRE A 3ol Gslef Hsl R
2ARE AT E 220 2k HEASSEY A9 &
E7]0] Yurete] TAeiet 2 Aolg Kol Sisk
o gLt 23le WEE B BT

HeARHS W HAF ATAE IPYL
=4 A4 oF 109 el 3 W] Falsgon,

¥ 22) A4 3 % 5097 FIAS, 0]
HER 240 Fol7t GATHE 23).

(©)

W
o
_)lﬂ
o
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E 22. 20234 EQAER| K2|A| ZIA7|E ZQusl Le o
K| AR FEH(%) (%) SIZAS 2 (%)
Xz 45 54Y 60Y 68Y  45% 54Y 60Y 68Y 45U 542 60Y 68Y
oz Clzol 13 61 169 251 - 35 74 95 - 26 56 78

M|RA - 82 177 299 26 74 130 160 - 43 95 130
Chzol - 48 133 194 30 61 97 121 - 30 67 91
2z M3RA 06 91 188 273 48 91 115 145 - 55 85 109
232 42 90 184 260 76 87 108 125 28 35 56 69

{0

* A=AE| 6.8~6.26 (377, EY=S}

* A7) 6.30¢

T
, A
O% 22, 202349 EYASH MI|lT Mgt
H 23. 20234 EAAEH K2|of M2 MEg 9l 22k
EES AEF EE 3 49 +5 HEE dE=T
SE B (OH/=F) (9/3) (OH/=F) (9/3) (%) (kg/10a)
. Chzo| 86.6 3,344 71.2 2,381 48.1 4,581
P
= MR A 85.3 3,284 71.7 2,548 39.8 4,036
CH2O| 86.1 2,932 69.6 2,197 473 4157
2353 SIEIEEN 84.1 3,232 71.0 2,467 44.7 4,362
FA2| 86.0 3,427 68.5 2,473 469 4,639
202490l 1H]Eo) thxH EY AHES ASAE AT Ad4a=A a7 45 SHE 43

EHote] AAXE ansE HESAHIE 2

3, 24).
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[AAAS BHE) [ ER=CPSED (Zs2E H2))

a3 24, EASH 3 E[HIXZ| APy

[Chz0| £%E3)

A5A] TAS Qe ] B8, AES 34 5o 4AA AZAI AT YERE FA
A YU AYREA F BUSGLS] ASS B AL SSHATHE 24). oot AR
He Tl T3 FERTO] 7H WA bt BAEA SoIAE BgLS el /by estert
(& 25, 18 25, 20)).

E 24. 20243 EYAEN|, ZY0|E= EH| MM FREH EE¥E I

1

AEX =1 EoH  AZ|A [F=k=)
52 WSEIEL (%) (%) (% (%)
1 CH20O| 30kg/10a olHtE|H| 38 0.0 1.3 719
2 AMolAA 60kg/10a 600kg/10a 50 1.3 0.6 67.5
3 OlrtetE A 0.01%, 2E/10a ! SEl| 10.0 50 25 58.8
E o —
N ) 0.5%, 2E&/10a 200kg/10a 50 0.6 19 69.4
5 UAE 2%, 2&=/10a 11.9 50 31 65.0
6 BXe] - UGE|H| 213 8.1 6.3 57.5

Aokt EH| 05 WL Paenibacillus polymyxa YKB11691
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Ok

H 25. 2024 0¥ i EYASH N 2P EHX2[0 OE Y

0!

Hele ¥ FF OEEY AE Fo FF BZEFH HERE

O/ (/&) @O/F) (/) (m) (m) (mm) (kg/10a)
CHRM+ 2 80.3 2289 616 1326 240 157 4.2 3,811
MB|RIA+ 2GS 85.1 2205 669 1231 237 163 43 3,323
O|ASIH A+ TR 79.6 1833 574 1014 240 149 4.1 2,382
DpFoteAap+ o 83.7 2166 616 1,197 250 168 4.1 3,320
LIAS+EST 76.2 1736 546 958 227 160 36 2,490
22| 743 1366 483 865 215 135 35 1,990

a3 26. EYASH Me2[7E HiF S HlW

7. @RigAA 627



202530 2|, teleas, Aot ER =A% A FHY], YUHENIE 2ol A 25t
A=t Fam-dRtE] A2 tjH] 35| AmA] B ofte] datavte 1= AA Al A EelA
EH] S70l WE Afole AT 1AL, WPl T3 Aol vluFItHE 26). T AN
F71Av R AFerd At FEACNM 28 FiFo] HAF AT, LRER)A Rt vl 7ol
AP wed Aoz AT AErTe B Fam AutEy| div] 549 A3tEH] AAATA
22~45% SFEITE AAHE 27, I™ 27).

H 26. 20254 ELAEN|, ZA0|MZE EH| M2Z|A FREH WE2 S

[

A=A &l REY  AS3Y A 43s
z2 pSEIE: Xz (%) (%) (% (%)
EE Il 17.2 39 9.4 64.8
Ch20| 30kg/10a
YEHE|H] 12.5 18 7.1 69.6
Yy 18.8 6.3 11.7 58.6
H,0, 0.5%, 2£/10a
YHE(] 179 36 7.1 60.7
EE ki 203 39 10.2 61.7
NaOCl 0.2%, 2&/10a
YHHE[H] 14.3 7.1 36 62.5
Ee Il 2171 39 7.0 53.9
RAs
YEHE|H] 179 5.4 10.7 55.4
DA 2342 11.3 09 29.5 36.6
* AEHE| 519~6.12 (377t BEEY), Z2YwEH| 400kg/10a, YHIE[H| 800kg/10a
H 27. 2025 EYASEH U 2 EH[K2|0f @2 SN
HElHE 39+ F5 OMBY FF 7D IB F5 4ELY Y
AER gy @/F) (@/F @/F) (@) (m) (m) (mm) (kg/10a) X+
crz0 Z&# 767 1963 636 1345 256 173 50 3,488 122
B UBHEH| 734 2162 614 1479 289 170 48 4,119 145
o Z&4 736 2454 624 1707 276 172 50 4,000 140
T amtelb| 743 2227 613 1514 275 165 48 3677 129
NaOC] Z&4 723 2578 597 1672 283 163 54 4127 145
a
UHtEH| 736 2034 595 1375 276 170 49 3,438 121
oo A% 781 2290 644 1462 270 16 5.2 3,153 111
T

USEH 728 1,886 603 1,287 273 159 4.7 2,850 100
FAs = 701 1436 593 1,113 259 15.4 4.6 1,629 57
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20234 Ed AdET 2
529 2320 HE &

H 28. 2023 HAZF0|A H

1=

o
S 27la0)A F53t 8
Q]
=

LEHE[H]]

P
j’f
S
f
;%1
~
)
ol
A

scce (%)
zxo 229 Y BZEAISS
°° 459 559 65 459 559 65% 459 559 65
() 37 105 160 154 210 259 - 56 1.1
e 3.1 5.6 8.0 0.6 105 160 - 2.5 43
oEYd= 0.6 6.8 9.3 19 142 210 - 2.5 6.2
YitE 43 130 179 160 259 327 0.6 3.1 99
=S 2.5 49 8.0 1.2 136 216 - 0.6 2.5
4& 43 9.3 12.3 3.7 160 222 - 5.6 11.7
22 3.1 9.3 14.2 3.1 160 265 - 3.1 6.2
g 2.5 8.6 1.1 6.2 18.5 27.2 - 1.2 3.1
QrHfZ 19 43 6.2 56 154 204 - 0.6 2.5
YdE= 6.8 167 191 105 265 346 0.6 2.5 5.6
stz 37 6.2 19.1 49 22.2 327 3.7 6.8 99
4 43 136 173 160 346 389 2.5 37 49
& 57 171 20.0 171 400 457 - 5.7 11.4
ATzl 1.3 38 6.4 1.3 7.7 12.8 - 1.3 38
G7 1.4 243 314 7.1 300 343 - 7.1 14.3
* HA7) 6.20
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E 20. 20231 ZEHEY AT FATAIY BB wHyy %)

e 224 Lo BEAS2E
S380 oo sy esY 45y 559 659 458 55Y 652
2R - 33 8.7 - 73 18.7 - 40 9.3
e - 4.7 93 - 5.3 14.7 - 2.7 6.0
oEgd= - 6.0 133 - 47 12.0 - 0.7 2.0
YrtE 0.7 4.7 14.7 - 6.0 14.0 - 6.7 14.7
O|F% 0.7 53 15.3 - 8.7 22.7 - 33 8.7
g4 - 13 6.7 - 4.7 10.0 - 1.3 40
s - 47 8.7 - 33 10.0 - 6.0 12.7
g - 2.0 47 - 6.7 14.7 - 2.0 47
el =S - 33 8.7 - 6.0 13.3 - 0.7 33
A== - 100 240 - 73 1.3 - 5.3 10.7
& - 40 10.0 - 8.0 22.0 - 2.0 6.0
AZEz - - 40 - 6.0 18.0 - - 2.0

FEES YA 227G7(76.9%) ) HAHE(71.6) ) 2Hl(71.0) ) °155467.9) &CIUAL, FHEAGA
2197(80.0%) » 333(79.3) > B38(76.0) > 2Hl(74.7) ) HHE(70.0) =oIATHE 30, 31). 53] 57t
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A2 50l $5°] T ¥ o] Hon, 3ol 2 FFe HAHIH 30).

Hl

E 30. 2023 Efl HAF AYHZHOAMS F5E 2 U U4EE

=z e 3  JEY +E 1 +5 HEE  HET

/) (/=) O/=F) O/F) (cm) (cm) (%) (kg/10a)
ZU(CHR) 76.3 2677 645 2,160 29.2 20.7 46.9 4,053
e 779 3039 649 2,380 323 22.0 71.6 6,817
HEg= 70.1 2,619 58.9 2,184 30.8 209 63.6 5,554
it 79.7 2656 650 2,021 30.6 20.1 39.5 3,194
E=s 82.6 2084 687 2,301 313 234 67.9 6,250
yd 735 2,742 61.7 2,271 31.3 21.7 53.7 4878
22lE 85.3 3189 714 2,698 329 209 531 5,729
& 94.7 3108 814 2,829 329 235 58.6 6,636
QiR 69.9 3040 575 2,449 332 236 710 6,954
UES 81.4 2589 695 2,093 30.2 199 40.7 3,411
sEiiz 775 3085 666 2,576 30.1 20.7 383 3,944
4 85.0 2687 733 2,142 30.3 206 389 3,332
=5 81.2 2499 638 1,926 29.4 19.7 229 1,761
Amgy 718 2648 586 2,038 31.0 239 76.9 6,271
G7 68.8 3288 564 2,576 31.2 229 20.0 2,067

=z et >3 H=4 5 +1 = g2 dEY

(OH/==) (o/) O/  (9/F) (cm) (cm) (%) (kg/10a)
() 81.3 2,859 64.5 2,282 331 18.8 63.3 5,781
HHE 719 2,680 57.1 2,204 334 179 70.0 6,171
oHEY= 67.1 2,629 53] 2,149 34.0 18.2 72.7 6,246
it 776 2,857 63.6 2,352 34.4 185 56.7 5,331
s 77.9 2,889 62.7 2,361 335 199 53.3 5,037
43 71.7 2,659 55.9 2,226 343 18.3 79.3 7,064
22s 79.2 3,030 62.3 2,454 36.1 184 68.7 6,740
I 70.5 2,511 55.3 1974 325 17.8 76.0 6,001
QUi 64.8 2,762 50.2 2,197 338 18.2 74.7 6,544
UES 75.3 2,654 60.6 2,085 325 17.3 54.0 4,504
=& 76.6 2,729 57.8 2,049 321 189 64.0 5,245
AZzy 74 2,279 55.0 2,057 326 19.3 80.0 6,582
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(G1EE=] (841

o
a3 30. 2023 HiF +FF 4FY =

B A ol §F0IA AT AXF7] 5 3489 ASEES 52 2ARIET 3% $3A9
@A g7l = dEstaat sheH ™ 31).

|

3
2 31. SZIA ZE ATAS HEEA

A EEZZE Amt Aol tiet A TeAldS 1359 HdS o= Saste] B7It 23, 5717t
she —’;‘r% 50| 7P G5 Aom AEITHIH 32).

r>~
fol
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HiZ= EZ7HADIE A E

= ==
5.0
o mad

4.0
3.0
20
10
0.0

# %6?"@\@%@‘ RO ﬁ@iﬁ" Ko g o

12 32, WE ANEESZ AD[HAE 23

2024301 HY 22E AARACNA 14499 ¥ A BS54
329 ZHH 33). ‘ﬁﬁ—: eAl0], eiERs, AT 5ol UL

zxny ¥ = 9= o83
(cm)  (cm)  (OH) (9/10=)

=4 5.6 2.6 4.5 6.7

HHE 53 2.5 45 6.3

I 5.7 24 4.8 6.3

HEE= 53 2.5 39 6.3

ES-] 6.0 2.4 4.7 6.4

rore] 53 2.4 4.1 6.0 21.2 a2l 33, @A H|T
QLHEHA 62 2.7 45 75 16.9
¥¥4= 6.1 2.7 43 7.3 16.2
dHEE 49 2.4 4.8 53 219

Ehg 50 2.4 49 5.7 21.7
270 5.9 2.7 4.7 76 15.7

CREE 54 25 4.1 6.4 17.3
CREY 55 2.5 4.6 5.1 239
SNBO75 50 2.4 4.0 49 20.8

* O 6. 3¢, d4 6.28¢

20249 FAAE 12 U 7FEAIGo R Q15| HubAQl AEESES] A8 FZo] w9 ARt At
‘B S gRoto] oFHlE AL v M 55H FIQ £, HPAE, HY 52 127
W gdo] AiHo g 9ottt ‘=3, ‘B o] FEH Ao, ‘$8, HPAI & SEAESE
7ottt A EE "8 (53.1%)°l tiH] =50(72.9%), BE (69.8%), ‘BAAS (60.4%) &£o= 45ttt
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(It 33). 53] 45 FE2 4,625kg/10a2 0] oo, =y, BT o BF &o] I AFELS
Kol F4o] FIItHE 34, 19 34).
E 33. 20244 O{EHIF AfHESS| FaUE Ui
— TEE 29 AE2E 7y HEE
=ee (A~E) (%) (%) (%) (%)
=4 A 26.0ab 10.4ad 448 53.7ac
e B 20.8ab 16.7cd 34.4 50.0bc
Rarc] A 19.8ab 13.5ad 385 57.3ac
KEg= B 32.3b 15.6bd 34.4 41.7¢c
ES-] A 17.7ab 6.3a 17.7 72.9a
&% B 33.3b 17.7d 406 40.6¢
QIfEZHA C 26.0ab 10.4ad 458 55.2ac
¥¥4s B 24.0ab 7.3ab 438 60.4ac
CREZEEE C 34.4b 10.4ad 40.6 49.0bc
Ef B 13.5a 11.5ad 30.2 69.8ab
Q0] B 17.7ab 11.5ad 36.5 58.3ac
CREE D 32.3b 10.4ad 55.2 54.2ac
CRYY C 29.2ab 8.3ac 333 54.2ac
SNBO75 B 26.0ab 7.3ab 39.6 55.2ac
E 34. 20244 O{EH|x: EZH XM
=z E e >3 44 3 | TE FERN HESE
(OH/)  (o/F) O/  (9/F) (cm) (cm) (mm) (kg/10a)
=4 644bd  1,309b  519ad  927b 25.1 14.3 40 1,896 be
e 59.8ce  1,258b  46.7cd 894D 24.7 12.4 40 1,753 ce
Ig 750a  1583b 6233 1,164ab 248 13.7 4.4 2,577 bd
HEY= 556de  1,238b  440cd 897D 25.3 12.6 38 1,536 ce
ES-] 732ab  2249a 583ab 1596a 285 15.8 4.6 4625 a
yd 520e  1,117b  40.1d 760b 27.0 11.7 33 1234 e
QUEHA  561de  1,254b  406d  792b 26.4 129 3.7 1,749 ce
Fepapiyel 539de  1,442b  457cd  1,063b 267 13.2 4.3 2,674 bc
CRYH™BE  62.1be  1582b  46.4cd  925b 26.1 14.2 4.1 1,729 ce
Ef& 70.3ac  1/444b  576ac  1,036b 249 13.0 3.7 2917 b
270 712ac  1487b 576ac  1056b  27.2 14.0 35 2,431 bd
CREZ 547de  984b 430d  686b 231 11.7 36 1516 ce
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394 X3 4BY P30 11 1E 2R 4ELY

=04

=oee (ai/=) (9/F) @/=  9/%) (cm) (cm) (mm) (kg/10a)
CREY 60.1ce  1257b  42.0d 714b 27.5 14.2 3.1 1,460 de
SNBO75 60.1ce  1,2617b  449bd  831b 25.4 122 38 1,786 de

* YA 6.28Y, == 911¢

(FUE 94 T4 427]

S5l BFEES CRYE, CRHYY, CRAIEKE & 752l AleS 35 AARARE 23 Aetdygoz
59 ‘o g A3} A7t EFSIHTHIE 35).

20250l B -k AAZH 20858 WIOZ 4R L KRS SPSAst B3
BAY B4 B 35, 19 363 2k AV oo el g ¥R, IHE ARG o237t
B9tk 107 B9 A4% PAS 2% 23 Hoigol Y Foktt
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b= ur =o = = ©

=°C  (am) (em) (W)  (g/10%)
22M=) 58 25 50 4.49
e 77 29 58 6.53
g 47 22 55 2.38
25 66 24 66 2.44
GEYZ 66 29 60 4,08
rf 70 29 50 3.54
QrfEA 56 27 49 383
g4 68 28 55 437
N231 59 24 55 422
AEE 42 20 43 2.65
LHIE 56 24 60 2.69
UZ02E 56 27 59 3.15
SHot 40 19 44 2.14
Ef 61 25 59 297
OKZA 61 21 47 2.19
oS4l 66 28 57 3.99
3|22 66 28 70 432
= 68 28 69 3.21
SRS 58 27 53 2.95
H¥4s 68 28 56 6.94

IS 5.27Y, H4 6.24Y

a8 ABoR Qo ATRLT W) Frie PR F87] ALT FARARE BAATH I 37).
28THe 7|1Z08 YA, YA $RE Teegit] AEEL o2R(76.7%), B365.8), FHG5.0
= Ia & FTSRTEE 36, 19 38, 39).

Q
i
o
)
il

(=4 BAI(6.242)] [EAS 302 03] (012 opat Mgl
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=z YT ¥ 1%} t,l_rg)qo%gtg ZIAPE YEES(%)
(A~E)  (3h) (cm) YH(E.Q) 3592  559% 70¥3 90¥T
ZU(CHR) A 345 337 8.15 98.3 89.2 475 317
HHE B 324 334 8.10 99.2 91.7 60.0 40.8
g A 305 291 8.15 95.8 83.3 65.0 46.7
ES-] A 29.8 28.6 8.15 96.7 87.5 55.0 383
HEgT C 285 282 8.5 96.7 86.7 60.0 42.5
felu] A 306 336 8.15 99.2 933 56.7 383
QIHZA C 276 264 8.20 99.2 925 61.7 42.5
44 C 27.8 28.6 8.15 98.3 88.3 50.0 30.8
N231 B 295 311 8.20 98.3 90.8 58.3 433
A== C 284 276 8.20 97.5 89.2 55.0 383
AHIE A 314 325 8.15 95.8 875 55.8 34.2
AENE B 256 284 8.10 97.5 88.3 61.7 42.5
SO B 24.8 26.8 8.5 91.7 81.7 39.2 233
EHZ B 30,7 305 8.10 97.5 88.3 65.8 51.7
OKZA] C 276 313 8.10 96.7 86.7 49.2 29.2
oS4l A 32.1 35.2 8.10 95.8 84.2 49.2 36.7
3|22 B 299 302 8.5 94.2 82.5 55.0 34.2
0|z B 30.1 27.4 8.30 98.3 95.0 76.7 59.2
HgHE C 26.8 294 8.5 95.0 79.2 433 317
HHUS B 287 321 8.10 94.2 85.0 59.2 433

* A4 FE ZAIY 731Y(FAS 35Y)
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S 89 21~229 UISAWS AT FHOR T vl SFHEIE 2Psle] Aas W AW
Aetgied 250 TGy U 482 35 B A3, BARA NEASSY AP BES g 4
B QTHIY 40).

L?ﬁ

ok BiS AR MR AIESE AR A ZEAYS 27 HYdE gYoto] 3ot
2024490 = Verticillium dahlia, 202580°l= Verticillium longisporums WAL 2 sSFFTHIH 41).

20249 V. dahlia Q3HFTNA dE2EFFU EF'2 849 8Y(O1A4F 35¢) = 1§ o] gl
BEFELE 25%A 5090 BT [ Al Al FYFLe] Aot oA TAH . 602 BIF-
BEFE 25%% 32 Hxste] ] A8 EeHae BHls TEIEE EARE 110
67~100%2] AEFES Hol WgAol S3shAtHE 37, 38).

20259 V. longisporum AFHFNA d2EFE TG & 89 7TACIHF 27¢) Hx I SAHUL
L IARSIAT. 40AIS R, o, EEE, AEEE, SoRA, vl 5 orkde] WAL
‘EFET oF 8~139 AAHUL YEFEL 67~92%% FLoATh F #F7ole V. Jongisporum®
ojfol AKX ¢ wi=1 ASHA Uehtes 2 2RI = A B A A8 23e AA A 0AM <
5 ST A5 QA e AlE JEEHY A AES LS At 712AR 7 55
AEZ 9t FEATO 27t 94 ACItH& 39, 40).

o X (A B\ 04 = o =1
=589 (2.2) (%) (%) -
F4(H=) 8.8 100 25

ZELA 8.15 16.7 100 g EF
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250192 gy s eeEE ol
d4¥sE 8.18. 250 100
EHE 8.14. 500 83.3
43 8.18. 333 500 stiF 55
SNBO75 8.20. 16.7 66.7
CRop& 8.15. 16.7 83.3
1120049 8. b 333 750
19-FQ53 8.18. 16.7 83.3
Y AS IS
19-FQ55-1 8.18. 16.7 83.3 ot JE
HEYT-13-2-6 8.10. 333 83.3
18-BD85 8.10. 16.7 66.7
& BBAY A ASY 12F, LYFBRST 5529) YEZS(652%)
B 38. thE EZY Verticilum dahlia ABEE T ZINI|E s
= = 7.18. 8.7. 8.16. 8.27. 9.9 9.19
=ec (158%)  (352F)  (459%)  (559%)  (65¥%)  (75%%)
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SNBO75

19-FQ53

19-FQ55-1
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ME MBH 1 ABM 2 AR 1 M3H2  MPH3 A3 5
No (L&, 2IEH (ZEE) (ZF0l) Mg () YR
11 1 1 1 1 - 3 7
12 - - 2 - 1 2 5
1 1 1 1 2 8
1 1 1 - 3 7
1 - 1 1 4 8
- 1 1 1 1 6
1 1 2 1 3 9
1 - 2 1 4 9
1 1 1 1 4 9
1 - 1 1 6 10
0.90 095 0.95 0.80 310 7.85

FHAHIE2Z To| A8EE 84 Zs 2EAHL E2ZHT

v S35 25719 WA AHE 2ARE 23, had oF 1349Hd AL o] PAH7F 285 A0E
SI= A=, BRIt RS o] RgEsAMA] 2841 had of 7,44230 0] 225t WA Avl=
491 1% AAO 2 6E/1.8ha/¥ ol £F 267H¥0] 2850 E7HSHA b sAAE DA
&R Hot. ¥ E 257t gideE A }'9110‘% SA1319] A4 2% Ut FARE ATAMY S5A
e sl H2ol ddel e FEAZ BEEHE 48).

B 48, DX s R ZQH| ool 3 9
=Xx{d O|HH
sl Emerm il =2 gy Cue
S5 HAH @A EAH mMe =EREA
S7tA 1.3ha 132 1144 6,953 416 4,992 13,505 9,456
/1B 0.9ha 10¢ 596 5,821 364 3,276 10,057 6,848

X o2 B QH|: 26RHI/E, 491 1%, 6E/1.8ha/Y
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(Al 6) Hix E5Z SHAXM X2EHS 1T

Wl FREF) PPAA SEE ANSS a3k, OUIUE 57 F7hE4S Flo] 94,
P 8ol AAIEE AL AT YT, AR A HobAA HigoR B o Fet WAL
(& 50, 19 45) Z2FE A5t 37490 tet gaste APolgon 259 A9 YA
He A 5ol @45 FAT Fs4ol SOt Au BEAALTE Mol £ JEET S
M oS THE] ZASAHE 51),

E 50. MEHA 55 % BZY MU Iy
=3 Nelsx A=(01/F) A& (cm) PME(SPAD) SI2E()
22| 365 349 484 735
- 0,582 337 312 476 64.3
=c 7|12 316 293 489 57.4
26 305 272 456 50.1
=PIEY 321 308 445 66.8
— 0,580 303 284 456 62.1
VS, 272 262 46.4 56.5
2HH 281 25 444 485
2342 297 286 460 69.7
- 0,582 266 254 452 64.4
°c eSS, 24.2 245 47.2 582
22 251 236 432 465
22| 332 29 435 62.2
- 0.5HH 306 27.4 425 584
712 274 26.2 446 54.2
261 269 241 42.8 472
22| 287 295 456 62.4
o 0,580 27 275 446 571
EE: 255 258 458 521
2HH 257 238 433 443

* AL 6239, RAKY: 731223 H2| 10Y3)
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23

EHE

AFa

a2y

fele

CIUZLEE 480 H2lurg wsterat

o

E 51 Hix B3 L WA SEY N0l 02 4% U 2YSY

30+ 23 429 73 J1  7E Z=5H yEg 4w
&5 WSE gyx) (gm @m @D m) ) mm) (6 (kg/10s
232 78.1 2,633 63.9 1970 291 17.7 52 95.8 5,286

2 O.5HH=F 823 2,472 670 1975 292 186 49 91.7 5,070
=c 7|2 81.3 2,519 656 1,878 278 178 4.6 83.3 4,382
2HE 856 2621 711 2017 283 186 47 875 4941

e 73.7 2,922 583 27161 317 176 50 79.2 4,790

J— O.5HH=F 725 2,178 571 1678 299 178 4.6 95.8 4,501
- 7|2 76.6 2,491 58.6 1804 292 172 4.6 91.7 4630
28N 773 2,325 61.1 1,789 296 172 49 95.8 4,802

S22 60.3 1,937 474 1410 294 153 48 100.0 3,947

- 0.5HHZF 572 1,456 430 1034 269 147 4.1 100.0 2,894
°° 7|2 61.6 1,405 489 1083 267 158 4.7 95.8 2,907
2HHZf 60.8 1,604 483 1,234 26.7 171 4.2 100.0 3,455

2342 84.4 3,426 652 2632 311 19.2 56 1000 7,370

s O.5HH=F 83.8 2,404 62.1 1,782 294 188 48 100.0 4,989

1&g 888 2814 682 2147 295 193 4.8 958 5760

2HHE 868 2648 674 2012 289 191 4.7 833 4,694
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2z Haes SO T3 O4EBY 23 1 3B 355 438 4y
(OH/z)  (g/) (@OW/=F) (9/F) (cm) (cm)  (mm) (%)  (kg/10a)
ISP 3E]] 606 1824 463 1347 289 179 44 958 3613
or 0.5H1 2 603 2058 464 1536 308 178 44 958 4121

7l 66.7 2017 514 1492 294 182 4.1 958 4,003
241 628 1907 510 1486 283 174 4.0 917 3814

EEAFS Fol Rt B30 B S0 NS AEsEo, EH FRU HolS el >
AEHIR 46). A2 S0 HE YA A Aast Aot HHH A Felsgler], 7104
A IS EEL PR R0l ofokE Wiz o ge] Wt AmAl WS BAY A0R FYH

ZE o3

e

253 0.583F 7| &

17 .
[(7.258).

128 g
[7.31)

B0
(9.31 4

* LEOJAl 7.13Y, 2| 7/18(1ah), 7/25(2a}), 8/1(32h)
| CIL|BLIE NE2lsE¥ S ZEAH
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(AIE 7) 202312 AE A MZH Ma|gdr Melzat 45(0lH])

TYY =Lt Yoot FEOE 17| ABH AEHA ALLS AT YATHAES A 2,
AAF 13~20% S7HEIMET 53] RIAR(F|EA-ZREAAE] A I} 953 AoR It
(F 52, 19 47).

4

H 52. 127| HIxHSHE 33kt X2[0f ME HiF 4] U Y

WHEHSY X2 x5 23 g4 71 7=

(1% > 24 — 3% (kg) (9) o e ()
SX{2|(CHZ) 227 cz 1885 ¢ 671 b 333 a 176 a
Glu — Glu — Glu 255 b 2006 b 686 ab 343 a 185 a
Glu+Chi— Glu+Chi— Glu+Chi 253 b 2071 ab 681 ab 337 a 177 a

Chi — Glu — SA 273 a 2132 a 717 a 340 a 181 a

* QAT 023 7. 7, £BT): °23. 9. 4.
* Glu(L-Glutamic AC|d S2E, Chi(Chitosan, 7|E4AH, SA(Salicylic Acid, Af2|AlAh

o Tt : J ; Ty,
(RHME| S 3] —’FXWEI | d=(8.21)] [*IEIH*I Y 3T AFEAN

2l 47. 27| YE|2dH MElgn A" 33+

(AIE 8) Al DIdE MEQl Hix 8 Yrlzd ZEAIE(HI)

3 BYAS RUS B3 2122 A YL URAA ABE 93 AT
HAEE A7 SALAATL Jstol 2HAES] MEASS ] it 2YL Tl
GAAATE A% B} AT, (1 48) HEATOAE AL Ao} DAL 49)

E 53. AIZHIZ = 042X

23d LA

Xz o= & A (cfu/ml) A= H 1

ME1  Bacillus amyloligfaciens D747 QUALABHA| 5x10'° 10008 A2 =0F
ME2  Bacillus subtilis 713 S| 5x10° 50084 ME =0F
M&3  Trichodermaharzianum YC459 DA 1x108 10004} A2 =0k
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230EE ZH

e eE s W Thym) wmse U
M&E4  Bacillus subtilis ES T 1x10° 200084 7=
MNES5  Bacillus velezensis 25| 1x10° 2000HH L=k
HZ6  Streptomyces griceus QA 1x10° 2kg/200% 27|1= A
ME7  Rhodopseudomonaspalustis HfQFoH 1x10° 5008 O|A2H|2
M&8 Lactobacillus fermentumJS 451 1x107 250HK S7|=2kAY
HZ9 Lactobacillus paracasei HfjQroH 1x10°8 508H EOH | A H|A

* 2L Ppaenibacillus polymyxa(CHZ)

2! 48. V. dahlia CHXHHQ 5} Z3H(24.9.5.~9.9.)
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<H2MS2tH: {71 SN U7 |E EESH>
(AIE 1) 27| B THAEE M o &
202430 5B Lul7] v AHAYE FEADL 2 = i
P B 27 Aol 7ol § Fob 4ELo] ot wth AALET} £e4E Q5]
0] At 40| STk AL Kol Wud wHEARo] Aotk 19 20em?t 24l
S @A3] BTEF § AL gol TAFATGGE 54, 55, 1 50). AR ©E FAolE
ot o] ZHSHATHIE 51, 52).

1, 22} B vt B,

H 54. 20244 2AH{7] Hi= IHAIZHAE MGQFAL

gA7| SEE FEH(%) ANZ2E(%) 2|t (%) HE2(%)
B 44F(MR) 27.9 17.6 2.9 51.5
19 84F 234 10.9 234 422
6.13Y 2E 5400% 24.4 4.2 8.9 62.5
(12F) 2¥ 65003 20.2 6.3 16.3 57.2
2% 8000% 14.0 6.8 20.1 59.1
2% 107002 15.7 35 20.3 60.5
EHiZ 44F(R) 338 4.4 8.8 67.6
18 82Z 26.6 3.1 17.2 53.1
7.1 2% 5400% 179 18 9.5 70.8
(22F) 2% 65003 21.2 2.9 10.6 65.4
2Z 8000% 16.3 30 11.0 69.7
2€ 10700% 15.7 35 35 77.3

H 55. 2024 7| BiF HAMZHAE Y

sap| Haye  SoF B Ll FEFN 4B
(O8/)  (9/F) A=AOHZ) 75(9/3) 2nem) 7=cm) (mm)  (kg/10a)

EUZR(CHR) 76,5 1,036 65.0 743 247 14.2 3.7 1,531

19 834z 75.0 1,015 438 427 20.7 9.2 35 1,424

6.13Y 2€ 5400%F 80.2 1,414 496 612 22.4 12.0 38 2,066
(12f) 228 6500 86.1 1,456 50.1 637 221 11.3 38 2,370
2€ 8000 906 1,626 56.8 848 218 11.7 40 4,009

28 10700 880 1,378 585 644 209 109 36 4168
EH2(CH=R) 740 1,316 63.0 747 255 151 36 2,020

19 83z 63.8 905 338 318 18.5 9.0 33 1,352

7Y 28 5400%F 764 1,673 448 694 233 10.7 38 2,654
(22 2¥ 6500 678 1,140 388 480 22, 10.1 38 2,039
2€ 8000 68.4 1,350 409 590 231 10.7 38 3,290

2€ 10700 668 1,147 417 517 219 95 38 4278

* e 8.22YU(HAT 68Y), 9.4 (HAIR 63Y), SHiIF 62x40cm 44=/10a
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(2% 6500%/10a)

07 50. LHi7| B TALEE Fer o

(% 80005]  [2% 5400%)

[2°1 6500=] (2¢ 8000 l

[22 10700X]

=

02 51 27| HE S| MS A

(128 sS4

5] 2% 2 |(8H)

02 52. YHy| fEE0| ARYH

2025991 A= AAEE ‘*T%Aw EEHE’
EHHZ ﬁo] 246]-4 o]—HH7] ;Q_Q_ l:: ‘Zrul
‘=7 9] A% 107005/10a= Y+ YA "Q %!

) BEL WAYYol WA rk

st
|L =S Fg5kaLA} skttt
S gl SEpio] 7kasle] 29 800057 AASHAT

22 Hstel 44 A4
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7] AgujEQ ‘@R T FEHA'E 29 10700F/10aR HAISH= Aol EA {5t (F 56,
57, 19 53) &3] ‘ZEHAQL o] FRAYY A AFE Bt Aok Ao £ AEAGE Fol=|

H 56. 20251 7| HiE EF S MARTE dsSY

=
3 HAZEE 23 A% REYH(%) AMSSH(%) HElHHM(%) HEES(%)
18 40003 67% 13.3 5.0 18.3 63.3
2% 65003 65% 12.5 5.2 16.7 65.6
=g 2% 8000% 63 13.3 8.3 175 60.8
2% 107002 60 15.6 3.1 28.8 52.5
ris 13.7 5.4 20.3 60.6
18 40003 62% 10.0 33 16.7 70.0
2% 65003 62« 14.6 4.2 10.4 70.8
EN 2% 8000% 60 75 5.0 19.2 68.3
2% 107002 58 9.4 1.9 24.4 66.3
g 104 36 17.7 68.9
18 40003 58 10.0 1.7 16.7 71.7
2% 65003 55¢ 14.6 4.2 10.4 70.8
ZEHA 2% 8000% 554 8.3 5.8 6.7 79.2
2% 107002 52¢ 6.3 13 138 78.8
i 9.8 33 11.9 75.1

utA 10700%/10a)

[}
02 53 UY| HHE BEY UAIHA 22| YSa

E 57. 2025 27| viE FF 3 MAZHHE Y

(o)
wepe  SEF 7B Shl FESH YE2Y
o

(/) (9/F) AZ(OH/Z) 15(g/F) 12(cm) 2E(cm) (mm)  (kg/10a)

o=
=K<}

18 4000 717 1,718 55.8 1324 24.4 14.8 4.7 3,354
2o 28 6500 741 1,696 56.8 1067 24.7 139 4.7 4,552
= 2% 8000 756 1,218 59.8 905 215 127 4.7 4,406
28 10700 713 933 576 689 207 125 4.4 3,871
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Y il FESH YE2Y
(O1/=) (0/F) YE=AEH/F) 25(9/F) 1em) F=(cm) (mm)  (kg/10a)

18 4000% 620 1,560 447 1140 25.1 14.1 4.5 3,192

e 2€ 6500% 650 1,256 489 891 22.6 14.0 4.4 4104
S5 2¥ 8000% 654 1134 515 839 218 14.0 43 4,585
2% 10700% 655 1,050 51.8 776 209 129 42 5,502

18 4000 695 965 482 567 18.7 9.1 40 1,652

DA 2€ 6500% 731 1,097 523 755 21.0 10.4 46 3,682
== 28 8000F 659 1,122 46.8 779 233 10.1 48 4935
28 10700% 646 823 48.8 601 201 9.8 43 5,062

43| BEMA 90U, Lan 0142, 2% 918Y

(4000%%/10a)

ne
=
N
=
I
HH
i}
Jm
0x
=

(AlE 2) 252 o

20249 LHj7]§ o FHF F52 ATStLA 8552 4 ATsAet, BAad e guRy o] 29
A%, F SoF 7HE BTh(& 58, 1 55) 23 AEFEC] FT w3 N 27 =
ALSIATE B 2 S dETEol 33% SUHEIL, EEHA e P By ERES
109 old #8717t wi2al AE&% Aol $-otRti& 59, 60, 18 56, 57).

Lo
H
i
fIr
_L]?:_,
>

H 58. 2024 2LHl7| E=5H HAZ EM

zx ¥y @=F g Mz HEE
(cm) (em) (@)  (g/10%F) (%)

=4 5.1 2.4 44 6.5 26.2
ap 4.1 2.1 39 32 319
O] A% 4.1 2.3 36 43 25.1
Lo 5.7 2.5 5.2 6.7 22.9
QR O|L 55 2.4 4.1 4.7 29.3
ZEEA 4.7 2.7 41 6.0 24.7
S5 4.1 2.2 32 40 27.8
O 47 2.4 4.1 5.8 22.7
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B 59. 2024 7| i E3E wE2 o »7|
ECks FE  Td REE%) ANSS%(%) =o¥EE) 4FE%) ER-HEY)
EETGES) PN %5 200b 7.2a 3 58.9a 9.2 (669)
] 3 5 5.0a 11.1a ES 67.8a 9.2 (66%)
O] A% EN HE  106ab 10.0a 2 62.2a 9.4 (68%)
R £ ?4 230 12.2a Ct 49.43 9.4 (68Y
0| C Y 394c 239b A 22.2b 8.24 (57%)
ZELLA 2 Y&  150ab 8.3a Ct 60.6a 8.22 (55%)
FUEST e HE  16.7ab 11.7a ct 56.1a 830 (63%)
YO Ct ¥ 372 17.2ab A 31.1b 8.30 (63%)
X YMT 6278, EE R 4 F O o

axy 3UF ¥ I3 Sl FESM 4B
ST WA OF) 0/F) MBSk F40/E) 2a(cm) 3E(cm)  (mm)  (kg/10a)
ZHOR) 70.4 1,277 681 434ab 37.9a 20.6 10.6 36 1,653ab
LEtN 62.8 1,292 763 494a 3483 21.4 11.2 3.6 2,192a
O] A 71.2 1124 629 390ab 35.8a 18.5 10.5 34 1,605ab
L opst 731 1,167 689 410ab 38.9a 20.7 9.7 34 1,415ab
QHZ|OIL 535 581 376 232b 34,73 13.8 85 3.2 363c
SE8A 64.1 828 506 310ab 36.7a 175 8.1 36 1,202ac
2S5 59.6 1,031 594 376ab 32.8a 19.6 10.3 33 1,368ab
Lo 59.2 902 518 376ab 35.4a 17.8 92 3.1 730bc
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205 e i A B SIS EUSR) SEE In Bk AT VT 217
DAV, TS B AWIGT B B A SV 0142 Wik, HELE BT

ol ege dEeet Sel steiRe] 49 HAY 48]

75.6%, ‘AAHE 85.9%, ESHFA 82.1%%,
U, A7 Agse] PullRE MshA ot

Q- Foslte] 27T Ly AFAHL 7HstAL
(F 61~63, 1™ 58~61)

E 61. 20254 2tjy| EZH QAX EN
S PSR R ES
=ee (cm) (cm) (o)
=4 58 2.5 5.0
Lot 48 2.2 43
SHA 38 2.1 54

== 64 33 52 .
02l 58, 'E(CHZ)e ‘nAONe] RAR

HIEF2 IR 4.5 2.4 4.9 3.22
nENE 5.2 26 5.2 502
) 4.3 19 5.1 2.94
<3| 55 2.9 52 418

(HIEFTIA] (H01]
T8 59. 20254 27|
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£3Y FE XY REYH%) MESYH(%) TrEEY) HES%) Zr+HARY
ZU(THR) A HE 45 1.9 A 75.6 67Y
R 3 HE 26 06 E3 80.1 60Y
ZEYA c il 3.2 0.0 = 82.1 53
SR 3 2% 9.0 45 = 63.5 67
HIEFR I Ct 2% 9.0 45 Ct 68.6 64
ey Ct Slies 32 1.3 A 85.9 58
ner Ct HE 9.0 32 A 66.0 659
224 3 2% 7.1 32 S 724 624
X ZATI ARRE 6279, BCEIE 84Y(MEA), g2k 2, 4, & O, o
E 63. Yuf7| HiF EZ'E ATEN U SN
zzy oo 3 7% 27| z2oy| AbEaa
(OH/F) (@/F)  (@/F) Lbi2|Z(g/F) G2(0/F) 2o(em) 2Z(cm) (mm)  (kg/10a)
2Z(Mz) 619 1,765 888 627 446 222 119 40 3790
YN 571 1,748 813 606 413 222 132 37 3873
ZEdA 588 895 773 555 46.1 210 126 41 3648
HE 516 1,642 1,011 613 441 234 119 39 3079
HIEFZ 647 1,231 982 699 50.1 241 13.9 45 3835
A0 605 1,130 908 577 44,0 242 138 42 3963
Ink1i 474 1,190 1,007 708 36.6 254 148 42 3740
gas4 521 1,172 963 640 39.8 244 149 44 3705

as
[5l2tR7]

a3 61, Yiy| EZo| ABEW U HPUY
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(Al 3) 27| HiZ 2[H SA7| HED|E 23

etz g "FF' 2 FAHF 65~709°] +=A7I]l Aoz FA e EvI= AEE B 2715l
7Festthal A A Sk FERt A7) Ee As) B AldE 3 2 32 B4 F 60¢0]
= olA LHirlEA A7 S AFEL 659 o Bt W BASFeR AFA J3] AstHe

Aoz d#A 9olA 60Y Hwrt AAsIt WerEY, 7], B2 Sof wet xjo|7} sk gl
F50 w2t AFAIZI7F YR Adolste] it gl %t 8 7] w2 AT S ZCITHE 64,
65, 119 62).

3
]_

H 64. 27| Hix =78 2EE U 4EE

22| FEE (%) AS2E(%) BHE2H (%) =TEEH)  HES(%) LHET0 i
YAS 55¢ 14.73 6.1a 45.3b ++ 33.9b -
HAE 50 21.1b 6.9a 26.7b ++ 45.3ab 10%0]2t
A 65U 30.8¢ 6.9a 22.2b o+ 53.9a 60%0l <
HAls 70 450d 7.8a 13.33 et 43.9ab 100%

H 65. YH{7| HiE +A7|H BREH o HEM
zzw 29T 3 73 | 5N 4E+Y
O/ (9/F)  (9/F) AEZ(g/kg) Y=(0H/Z) F(cm) F=(cm) (mm)  (kg/10a)
HAlIS 559 70.7a 1,403a 810 542d 42.4b 219 109 38  1,201c
HAS 602 729a 15508 991 705¢c 42.6b 238 1.3 4.1 2,079b
YAS 659 756a 1616a 1,127 849b 476ab 242 11.8 4.1 2,972a
HAIS 709 728a 1,667a 1274  1012a 50.8a 24.7 126 4.1 2,896a
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(N 4) 27| BhE EZE AHIY =F

ST o duf7] 44 AuHS S71e ot e AR FAFo] WY v H|E AbTS
71Eow SHIFE 154, 2412 Aot AR BEdE AT 2 E 663 LTHIE 63). F&E0]
Aolst ‘EW wEm | ‘BTHREA X o iato s XIS dil Abeko] Z71E4E Wyt 26k
ANET} 2P Zu|eRE 058 Faro] T 1WA W 7|2 AYTo s FESTT wehE 9l
(& 67, 68).

E 66. AFAHIZY B2 93 NUEY SOy

ST pH EC oM Av.P,05 Ex. cations (cmolc kg™)
- (1:5)  (dSm™") (gkg") (mg kg™ K Ca Mg
Al 6.7 0.58 32 476 0.8 6.2 1.3

i AHHRA|] ZHHHY  60~65 <20 25~35  350~450  0.65~0.8 5~6 1.5~2

VA2 H|RABAY SAHYE(2022, 2 sYRSHY)

==

(AlE] AEEY H2E]

u

% 63. 27| sy

™

AHIZ 71 AlEF

il

H 67. 27| vi= S5E AlB|Fo| OE 42

=39 LIS 5 (%) ALE2H(%) HEE(%)
SAH] 32 65.1 31.7
22k
23042) A4 48 18.3 78.6
1.5HHEF 6.3 111 825
VLIS 79 119 80.2
BEAH| 40 57.1 389
4 2d2f
e Fa Pl 40 15.1 81.0
1.5HHEF 48 11.1 84.1
201 8.7 14.3 77.0
QA 32 452 51.6
aPSEl
zEuA AHHY 16 15.1 833
1.5 48 10.3 849
28HEf 56 15.1 79.4

ol P8

ol

HZASSY S OlYMAls 2 Al MHE

[
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H 68. 27| Hix EZE AU ME Y
zxw  pp B2 3 i FEH 4ESY
(/) (9/F) Lu21=(g/F) F40H/F) 2ncm) 1=Z(cm) (mm)  (kg/10a)
SAH| 661 1457 724 486 204 124 4.1 1,481
g BYY 686 1876 1,023 539 234 128 45 5231
T 15HY 662 1678 858 520 213 124 44 4639
280% 690 1,709 923 54,0 223 127 44 4790
PAH 568 1324 633 421 196 124 39 1,598
Loy . B8Y 578 1397 709 43.7 210 123 43 3737
% 15y 553 1,425 672 414 202 118 39 3683
28 562 1,371 658 419 210 121 39 37283
DA 618 1278 740 482 216 105 44 2,469
cua  d¥Z 665 1313 754 50.9 212 103 45 4,088
T 15Hi¥ 642 1,258 719 496 20.2 99 45 3955
280 631 1,242 727 49.9 205 101 44 3751
<MI3MFatHl: DX viE CHHIE A SM7 58 HSH Hob
(CIHIAIE) TR X SHF 2L MY Bt
7t &F, S¢F S LR 4] Y
A i E AE A SR FEE ASA4S FEckA FEAY S EAAE S5t
e 9 2 BN TojAA AurtE 2ARFAT AAEE0 A (I 69, I 64)0)4 377t
494 =25 E 243 Pae Flol SR, A8 9, IF2 2 AolE HolA eiken 7 e
TN 22 S AR FEA A& 70)01] A AL Bl A HAAR] PSS Hloksil e
o, A% £Ek 1Y A= RoAe FFE EAor, 7 A 7MAT e AERE A
A4S BAAEE st A% 9 aFE SHE *ﬂ&*é(’l A
E 69. &7 ZE A 4854
4F 5% APl EF(em)  23em) FOH/F) BF(em)  BH(em)  PAQ/F)
7.17. 5.1 26 14.6 185 223 178
ANLHZH 7.21. 9.8 28 200 18,5 19.8 236
7.25. 13.1 2.8 24.8 210 20.8 321
7.17. 37 2.4 222 201 213 270
OFAfO|OHARZ 7.21. 43 1.7 250 2138 19.9 404
7.25. 59 34 310 258 225 558
7.17. 74.2 1.8 17.2 32,6 53 167
Edr-a 7.21. 785 2.2 27.2 34.1 48 220
7.25. 85.8 1.8 176 28.1 46 269
X ME 523, F4 6,19,
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[Z{OF4f0|SHy =]

O3 64. &7 T

R 27| =% =23 i a9 q=E 2
°T =e (2.2) (cm) (cm) (OH/Z) (cm) (cm) (9/%F)
717 40 2.1 11.2 16.5 19.0 110
Me2=H 7.21 39 1.4 134 15.6 17.4 122
7.25 6.1 2.6 16.8 17.8 19.4 184
7.17. 58.6 1.5 6.8 30.0 5.1 90
EXrES 7.21 66.6 1.6 19.8 63.7 49 109
7.25. 77.0 1.2 196 26.7 4.1 90

P, B, ehul, AR, BIE SE SR AHGE T2 FAY ANE 722 vl@shE
BE 9 5% 5 AL B4l WY AN W Stk BFY A9 B4t o RolAA) e wAR
Bey 9 DAL, et @77t Agstel AEAo] Rkt

E 71 YT T WA HSEY

=z A|siE= $E0|  xF 2B° FEEs a = 29
(2.9 (cm) cm)  CH/F)  (cm) (cm) (9/=F)
Uaz BIALA T2 7.31. 79 3.1 326 27.1 319 783
Yz FI|E 7.31. 85 29 318 29.2 318 792
2HQIAZ  BRERAHAIY 731 9.3 35 450 324 16.6 680
EC ] 22|52 7.31. 8.0” 9.1% 132 417 179 496
2k E[l=d 7.31. 7.6 2.8 25.2 516 299 553
Hp Helg|H-E 7.31. 6.0 45 139 9.7 6.2 381
HIE Ell=t=; 7.31. 9.7” 8.9” 274 398 15.1 574
EMNM= -

=
% 1% 523, ¥4 619, ¢ % 69, ¥4 629, 2222, YEg 21, 7 1=
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= == 227 X 23 b e U= =
853 =9 (2% (cm) (cm)  CH/F)  (cm) (cm)  (9/F)
A2 EIAtA T2 8.3. 6.9 26 328 238 28.2 649
A2 FI|E] 8.3. 6.9 2.7 34.0 254 300 669
QMR OrAIM AT 8.3. 8.6 3.1 44.8 27.2 15.7 564
ek 22|22 8.3. 71° 8.9” 12.4 357 159 434
2k pll=t 8.3. 169 2.0 25.6 408 26.3 478
HIE S[=t=} 8.3. 8.9” 747 17.2 367 1326 367

% IHE 523, A 619, © IE 69, YA 629, * B2E2, 2oe 71, 7 1

(=at)] RO (o2

a2 65. YT xHieiE

(FeFEA2T2)) (YT (FIE)] | (AR EI=2)]
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HEZL SANYRYn TUY AHNE 734 B8 D S 2 Folr} gglon], SeiEees
A BEo] Mastel 22 & 4 QYT Webd A LS nes
A0 B,

[n=

£

il

)

r

o

e

o

=2,

=

N

N

do

A i)
mok o

H 73. H2Z22|, Z2|Z2 AUl MSEM

. . == o2 % B4 2
2 THERS A 2HA|D

™ e AP (cm) (cm) e (/)
PEEEY =[5P] 8.23. 1.1 133 3.1 284
(HEfH[OH) H3 8.18. 102 139 32 275
H223| 233 8.23. 99 132 2.7 247
(22fo]AE) ¥z 8.18. 9.1 13.2 2.7 263
_ 233 8.28. 75 109 2. 164

2252 -
233 9.11. 1.9 14.1 32 440

X Mg 523, 44 6.19.

(22222 0jAE)] (m2sesEo) [22|Z219))

a3 7. H2E2|, S2EAH +=

Moy, AFAANE SN FAY AN 74 ESES i TDY AL SO
AgPEE YRR T80l Hslalnt

H 74. M, ZRX|FH2| MEjA 4S5

In Eq oiA oi X}t OofIT =]
TE T e S A (;/1)
PS[SLTES 243 9.11. 139 162 356 252 225 1142
(Q0=) H3 9.11. 1.2 11.8 31 18.2 16.9 643
#3272 23 9.11. 188 145 622 246 234 724
EleLUER) 3 9.11. 206 130 686 234 198 674
#2272 2 9.11. 145 144 614 203 223 791
(HFARZ]) HA 9.11. 16.9 138 66.8 24.7 19.8 733

X Mg 523, 44 6.19.
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37 68. ZOINE, ATAFE MSAY

Aejelo]) A9 ST DUy ARG 75K 2, G5, B 2 olg Hol gsrort 7
S ARt 2A,

T 75. M2{2| XA MSEAM

o . XXtk oi A 2994 Elj-”

= XHeHE Al A3IA|D (] BT oo T
N e FEAPI e o) m (@)
Alz{z] 28y 9.11. 539 36.4 361 565
(EelzH) =P 911, 545 3822 42 674

(2212] MHEEZE] (222 +825]

12 69. Mefz| MSME

oo

27 A 76NN 439 A9 S Y7L FEHo] w]s) Ago] FTHAL, AR E
SaEg ey A7t 4% 2D o] Bokth PYFoIAE FlEet BAATY EFo] Seo] Wttt

E 76. YT 2% FAA MSEY

o0y I X IHOdﬁl _l;—| o o =T Ho == T
&=3 58 RS @) m) m WD @ ) (@)
n o o9y 1011, 36 19 222 154 167 205
°r = o% 925, 66 27 216 175 182 242

ooz 925 616 17 342 306 46 130
42 JRmIMR

2 9.19. 69.0 1.8 400 337 6.0 212
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N A3p)| Ex ax o3 A o1 X} o1 o
o0y =X KHHHSI Al = o [} g7 Ho H= o
5% 28 FHZA @ey  @m) m) oE M ) (/)

ZhQ1A=z BEZA|HA TR H2 10.11. 3.0 2.6 28.6 26.9 145 353
P ZI0|E H3 10.18. 3.7 1.3 220 243 26.2 508
UL ElAtA T2 iy 10.18. 38 2.4 240 23.2 254 496

- 233 10.18 2.4 19 12.8 51.4 246 445
AR =] -
=P 10.11. 3.6 3.0 19.4 53.0 275 820

[S4%) GRS [22/Z219)) [Za2H])
33 70. YT D2 A

A5, 5 BAQROE T 79 229, 9¥ 289 F A 7HH0] A5G, HIESE TS

T

7o) wWiEEo] 24 goith. BRe), SeiSete), e, Sepl 89 W 109 440 7ol Hkk

(=]

U7 712 S
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g D e b A & &
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x\}qa,»\ Q,,;lb
o o i ";"J:1“:1";")”7“)":1”:1")":";“)":1%")":";“)":1%")":";
e R g el W R el R R R R R Ry g el i i e el
@m@&@.ﬁoc,&@c@.ﬁ B L L S L

—T AR (Akg)  —ibEE B T|(4kg) =l E[10kg) LAE(10kg) —E0 Pl {2kg)

FMEHEATE
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120,000
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—EHE
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Zligkg) ——ZEZ[E2tH(8kg) —— LB (10kg) K|F|2|(2kg) ——IEfH|(10kg) = THEE(gkg)
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