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ABSTRACT

This study was carried out to evaluate the optimal application rate of
transplant-controlled release fertilizer(TCRF), developed for only hill application in order
to reduce amount of chemical fertilizers and times of application for upland crop
cultivation, for two years from 2017 to 2018 at the experimental field of Gyeonggi
Agricultural Research and Extension Services in Hwaseong, Gyeonggi Province.

For waxy corn cultivation, TCRF treatments per plant were 0g, 2g, 3g, 4g in 2017
and 0Og, 4g, 5g, 6g in 2018. For red pepper and chinese cabbage cultivation, the
application rates of TCRF were 0g, 2g, 3g, 4g in 2017 and Og, 4g, 5g, 6g in 2018.
And their effect on plant growth was compared with the standard amount of
application with conventional fertilizer.

In order to recommend the optimum application rate of TCRF, the yield of fresh
ear of waxy corn, the yield of dried red pepper and fresh chinese cabbage were
analyzed in comparison with yields of standard amount of application with conventional
fertilizer treatment..

The results were as follows. There were some relations between yield(Y) and
nitrogen amount per hill applied(x) and three quadratic equations were obtained ;
for waxy corn Y(yield) = -4.2284x> + 67.834x + 611.02 (R2: 0.9794), for red pepper
Y = 00094x* + 16.754x + 172,74 (R2: 009897), for Chinese cabbage
Y=-67.691x%+943.84x+6,507.2(R*> : 0.9301). Therefore, the yield was the same as that
standard amount of fertilizer when the TCRF per plant was treated with 4.2 g in waxy
corn, 55 g in red pepper and 5.0 g in Chinese cabbage. In addition, it was analyzed
that the amount of non-point pollution and the amount of greenhouse gas
emission(N,O) that cause the agricultural environment load was 48% and 49% less
than standard cultivation, respectively.
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The crop cultivation of the TCRF can also reduce the fertilizer application
frequency, which can reduce the production cost of the crop. As a result of
economic analysis of the waxy corn, red pepper and Chinese cabbage the production
cost at the use of TCRF was lowered 8,320 won/10a in waxy corn, 424,360won/10a
in red pepper and 207,350won/10a in Chinese cabbage, compared with standard
cultivation, respectively.

Key words : Waxy corn, Red pepper, chinese cabbage, Tansplant-controlled release fertilizer
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T-N P,05 K,0
A 2|L-g
JDAT’  60DAT 30DAT  60DAT 30DAT  60DAT

1. EFAH|CR) 1.65° 1.26° 0.95° 0.72° 5.47° 3.47°

2. 2AJ) 1.17° 0.89° 0.78° 0.54°¢ 4.71° 2.67°

3. m}H|E 2g/% 1.21° 1.02° 0.87° 0.62° 4,90 3.34°

4. oF7H|2 3g/x 1.40° 1.08° 0.90° 0.66" 5.31° 3.37°

5. o}7H|2 4g/% 1.64° 1.18° 094  0.68% 5.45° 3.46°

J. DAT : Days After Transplant
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O 20184 (] = %)
T-N P,0s K,0
SRR RES J
JDAT’  60DAT 30DAT  60DAT 30DAT  60DAT
1. BFAM|(C=x) 1.64° 1.48° 0.76 0.75° 5.52° 2.73°
2. BAju) 1.32° 1.22° 0.70° 0.69° 5.06° 2.39
3. ohHH| 8 4g/3 1.58° 1.28% 0.72° 0.71° 5.21° 2.57%
4, opPH)2 5g/% 1.65° 1.48° 0.77° 0.75° 5.55° 2.82°
5. IH| 2 6g/F 1.62° 1.44° 0.74° 0.73° 5.47° 2.61°
J. DAT : Days After Transplant
o7H| 2 AE| F EYSS mARE Bils E 49 Ttk mlwele AlgFe] Hakeid
29 FERLE B KedTe] AR oixTof vsf 25 ugfond, mhre|E HMelo] whE
FI42 2 AlBRo] =245 =okxl= T olqlth
B 4 AYE BT
2017 2018
SEAR R NO;-N  Av.P,0s Ex-K NO;-N  Av.P0Os Ex-K
(mgkg) (mgkg (amwhg (mgkg)  (mgkg)  (amlkg)
AlSH 26 309 0.52 25 376 0.45
1. EFA|CIR) 12 258 0.51 14 394 0.33
2. BA|H] 3 233 0.43 2 354 0.28
3. olH|2 2g/% 4 238 0.45 - - -
4. s}Fu|2 3g/3 5 245 0.46 - - -
5. oje|E 4g/% 6 247 0.47 3 357 0.30
6. o}B| 2 5g/% - - - 4 363 0.31
7. ohkH| 2 6g/R - - - 6 369 0.32
2017d A% 60Y ThHAY S AEHUHEES AeH 5o e 9RE
32t FARE WEom mu|ael AR Flo| mel Blopxls Fdol|oLt, iR
733kg/10a0]] H]sl] Yo} m}7H|EE 4g A|L3E HEZo| HE3|oic) 20185 cfx
774kg/10a0) H]3f 5g A]R&F= 790kg/10ac2 16kg/10a, 68 A]l&F= 779kg/10a02
5kg/10(71% 3) o =%4ch
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O 2017
FA o]/\l- o]/\l-
TERE mie Ll OJAkA - ohk
k_l EILH_Q_ juale) _T}_% =T l:|7.” "7]0] =
© (cm) (%) = Uz (g/THA) (?m) (kgrl0e)
1. BEZAJE|()R) 1748 51.2 0.0 1.8 120 17.1 683
2. BEAjd] 137.1 46.3 0.0 1.1 86 148 494
3. o} B 2g/% 159.8 477 0.0 1.2 110 16.3 629
4. opH| 8 3g/3 167.0 48.8 0.0 14 114 16.6 649
5. o}7H| 8 4g/F 172.5 52.0 0.0 1.8 120 16.8 666
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CV(%) === === == mm e e 15.9
O 20184
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Ag 2> F AMula] ohte| 8o AlBERS T Al
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B 7. 2% uf HE ohu|sel &8 (%)
Y| 8 (i x) 13 e ML ohelE
T-N@&4) P0Os(EuR)  KOHelz]) T-N P,0s K,0
98.8 38.8 98.1 13.5 5.0 33.8
DFPA = AER AEAFY 24, Q4b Tel 3R AR Bk = 83f Ut
2017920 BT o2 ohH|Re] F o Al&Rfo] TS sokxl= BEolglan,
tiz=oll Bl 4~5g Al3T= A URo| chh S Bo|loL} Qlikut Tre| ohEFe H|%
Skolch 2018 2ol = ohu|8o] &332 =8 APt Bab, ohFu|E 6g Al&ToA
A, 4k, Tel g&fo| tixrel 5 455 BSict
B 8 13 A T ATE AENF RS EF Wt
O 2017(%8A 3 90Y) (EHl = %)
X’] EI LH—g— T-N P,0s K,0
1. B3AM|EIR) 2.44 0.85 3.25
2. BA|H] 1.79 0.78 2.86
3. ope|E 3g/E 1.90 0.82 3.20
4. opPH|2 4g/% 1.98 0.83 3.23
5. o}2B|g 5g/% 2.16 0.84 3.24
O 2018
- T-N (hel = %)
PSEIIEE 30DAT’ 60DAT 90DAT
1. BFAH|(Cx) 2.98 2.63° 2.79°
2. BAJ) 2.64 2.44° 2.64°
3. m}H|E 4g/% 2.71 2.49" 2.67%"
4, opPH|2 5g/% 2.80 2.55% 2.71%
5. m}2H|2 6g/% 2.88 2.61° 2.74%
J. DAT : Days After Transplant
- P05 (T2 = %)
PSR 30DAT’ 60DAT 90DAT
1. BZAM|(Chx) 0.97° 0.90%° 0.79
2. BAJH| 0.81° 0.78°¢ 0.74
3. o}H| 8 4g/3 0.90? 0.82° 0.78
4, TpH| 2 5g/= 0.91 0.84" 0.79
5. o}7H]8 6g/F 0.92 0.91° 0.81
J. DAT : Days After Transplant



- K,0 (T2 %)

PSR-, 30DAT’ 60DAT 90DAT
1. BFAM|(Chx) 5.62 5.57° 4.91%°
2. 2AJ) 5.32 5.10° 4.66°
3. ohFH| 8 4g/%F 5.52 5.44% 4.87%°
4, opPH)2 5g/% 5.57 5.51% 5.02°
5. B}B| 2 6g/F 5.62 5.59° 5.04°
J. DAT : Days After Transplant

shH|E AlRRe| iR Alt faclih B KM o' ASee x| B
B9t HEe s shu|ge| AlRRo| TRl wie oha EH LERbs W olglert BEAl
Blof v = BF Hokeh(a 9).

£ 9. AlAE EYBIrY
2017 2018
SRS NO;-N  Av.P,Os  Ex-K NO;-N  AvPOs  Ex-K
(mg/kg) (mgkg) (amlkg (mgkg) (mgkg) (amwlkg
A& 37 175 0.54 25 376 0.45
1. BFAH|CE) 68 201 0.72 42 348 0.37
2. BAl| 18 116 0.51 3 266 0.25
3. o}7H|2 3g/E 21 127 0.54 - - -
4. BpFH| R 4g/x 24 136 0.59 8 286 0.27
5. o} 5g/% 32 146 0.56 10 292 0.28
6. IF7B2 6g/F - - - 14 308 0.31

2017 TRIHAY 13 ASA HEFS I3PA = 60Ut 90YoflAle] AlEHe] £
A HFI FARE g oR ohelsol AR Ftol wleb sobx|l W o|dch 2017
d 13 FAF 90YollA mhu]E 5g/F AR UEEFS diE2+ 241kg/10a ciy]
3kg/10a AloLt 20184 mH|E 6g/F AlSTR| AT 60Uz}t 90U UEF Tk UL
232kg/10a, 251kg/10aC 2 ci=F chd] ¥} 3kg, 4kg(E 10) o] =7 LERITHE 10).

B 10. A7E AlEA HEF gt (kg/10a)
2017 2018

pSE LB EeR

121448 90DAT’ 30DAT 60DAT 90DAT
EEEICES 241 27° 229° 247°
2. By 145 9 147° 162°
3. mkB|E 3g/5 204 - - _
4, I7H|2 4g/3 218 24° 202° 215°
5. ohH|2 5g/= 238 267 2222 240°
6. o)2B|2 6g/% - 26° 232° 2512
J. DAT : Days After Transplant
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wprel2 Kool AE4ol8ES hAT ol RS Foch sh7R ALY i
E4ol 82 2017kl W Wil S i 201892 A 602nh 0ol Bt
Ful2ol ALSF Flel wek AEAlel Ha Bol oy UEFol EUWE 10) Wadsol
$EE £ HPollckE 10)

B 1L AP Bagdol&E wel (%)
20174 2018
K2 uh-& ]
90DAT 30DAT 60DAT 90DAT
1. B3R R 20.4 5.7° 18.1° 16.1°
2. 2y - - - -
3. opHH| 2 3g/5 76.5 - - -
4. mF7HE 49/ 73.9 21.7% 60.9° 60.9%
5. o}FH|2 5g/% 86.2 17.2° 72.4° 75.9°
6. Bp7H|2 69/ - 14.7° 73.5% 76.5%
J. DAT : Days After Transplant

2017¢ Uk 43k ShmT Blkg/l0ao] o] mHpsl2 ATl 430] Y £
5g/3 A&7 230kg/10a 02 1kg SFofw 2018W-e =3 266kg/10a thE| 5g A&
= 263kg/10a 02 3kg Y9foL} 6g A|&F= 271kg/10aC0 2 S5kg o Bch(E 13). u}
2tAl 2017320 HIF 432 hE|8S Aol 5g kK] AlgSloi® iR BEAET
of oJx|x] Zslo] 13 ufA] mptB|RO| HAF ASFFE 2018d% AY HilE =&k

o™ 7).

B 12, H1E 4% (kg/10a)
X 2u& 2017 2018

1. EZAE|CR) 231 266

2. 2AW] 154 173

3. mj2H|2 3g/F 205 -

4. TpPH| 2 4g/R 222 236

3. mj2H|2 5g/F 230 263

4, m}7H|2 6g/% - 271
LSD(5%) —== === === = 32.3
CV(%) === === o 39

DEAElAl shH| o) B oo AlERfAL Hus Rfate] ¥l 27 73 Uk 2% 3
A
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HAI(Y = 0.0094y* + 16.754y + 172.74(R* : 0.9897), Y : HuE Zek(kg/10a), x : I
F 5 o ohH|E Aol 324 BFEAIB|FL HIF 7 266kgS Yol chYstod
I3 JAA F & opu| a9 AR A&7 5.548g(=5.5g)02 AHEEICH
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- ohH)2 : 16kgx6000%= 960009 | x 17 X AS xp2 Hx
O Zu] L%EH] : 336,000¢
— 2% x4A| THx33]x14,0009 =336,000Y
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o M7 (A-B) = 424,360%
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4% ) sl FY olgich BEAN ol BH3uIR BT KO WETE 45_—463
By} nfpB|2 4g/3, 5g/F, 6g/3 oA Tk 60%, 48%, 43% AW WARYE|oj(2™ 8) n}f
Tu]27F AL uiEE 37 Y 4 e Ho= Aol Tk

g | ° B HEE
B L (g/N,0/ha/d)
St 1. BZEA|()=x) 443
2. A 12.3
3. a2 4g 176
4. n}H]2 5g 22.8
5. o} 7H| 2 6g 254
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20179 & BiFAPAl 5 30dolM e AEHE A R o 3.17%ol| dJsf| =
H|E 5g/53 A& 294%=2 Z xo|7} gllen], 60LolM= R 2.23%0l| sl 5g/F
AT 1.84%2 tha Al o] 20180l % B3 o BF cfRF ofjs] Wt
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O 2017 (SR : %)
Haue JT—N P,0s K,0
30DAT’  60DAT 30DAT  60DAT 30DAT  60DAT
1. BFA|(C=x) 3.17 2.23 1.27 1.23 7.49 5.58
2. BA|H] 2.46 1.80 1.15 1.15 7.11 491
3. mB|E 3g/:x 280 1.81 1.20 1.20 7.28 5.24
4, opPH|2 4/ 2.88 1.82 1.23 1.22 7.35 5.45
5. m}B|E 5% 294 1.84 1.25 1.22 7.44 5.53
J. DAT : Days After Transplant
© 2018 (2F9] : %)
Al kg . = =S
30DAT’  60DAT 30DAT  60DAT 30DAT  60DAT
1. BFA|(C=x) 3.29 2.35 1.31° 1.23 7.78° 5.55°
2. 2AJ) 3.19 2.31 1.22% 1.15 7.56° 4.88°
3. o}7H| 2 4g/% 3.22 2.32 1.24% 1.19 7.63% 5.25%
4. o}PH|2 5g/= 3.24 2.33 1.27% 1.21 7.68% 5.38°
5. Zp7B|2 6g/F  3.27 2.34 1.29° 1.22 7.76° 5.53°
J. DAT : Days After Transplant
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B 16. AT EYleH
2017 2018
xzu-& NO;-N  AvP,Os  Ex-K NO; -N  Av.P,0s Ex-K
(mgkg) (mgkg) (amlkg) (mghkg)  (mgkg)  (amlkg
AlEA 24 468 0.41 26 497 0.69
1. BEAE|Mx) 90 382 0.59 47 649 1.02
2. By 8 322 0.32 2 531 0.77
3. o}H| 2 3g 9 341 0.35 - - -
4. opH|2 4g 12 357 0.40 3 575 0.83
5. o}7H| 2 5¢ 16 360 0.41 8 607 0.88
6. 5}7H]2 69 - - - 11 615 0.89
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OHH| 2 AH|ZHe/T) |2 Al EHe/F)
. o = S A (o]
33 10, AT 602 AEH Fagiol 8

FAZ 70 viFE S AR Haks 5 173} P 201795 npH|E 55 AlST
o] 42k 7414kg/10a02 thxTF 7,491kg/10ac]| tu] 1% Ach 2018H = 5g/% Al
o] 472 10,106kg/10a02 iz 9,523kg/10a0] H|s{ 6% F48}%icth wlea 20179 %
o 472 S Ao SgF A AIBAHE tiETR BFEAI|C| BIXR] Rolo] s
AuiAl spelae] HR AlSER2 2018 A Bzt EEOGIcH Y 1),

' 17. w3 4% (kg/10a)
x| u& 2017 2018

IEENEICTES! 7,491 9,523

2. FAlH] 2,715 6,531

3. o}7u|2 3g 3,857 -

4. o7H|E 4g 6,101 8,842

3. o}7H|2 5S¢ 7,414 10,106

4, 8|2 6g - 9,495
LSD(5%) === === 536.2
CV(%) === 2.7

s HAAl BRI F o ALSYE) siE 43miel BHIS 2 SRAloR T gk O
2) 129} Lk = 2%} = —67.691° + 943.84y + 6507.2(R’ : 0.9301), Y : Bj=
SeHkg/100), X ¢ HHE F T BTEIR AIS@)oIM 324 BEABIT wiF 43 9,523
S Yol cgieto] i HAA F o mh7slRe] YA AIGY 4959(=5.09)08 AHESISIC,

y*-67.691x" +543.84x + 65072 *
= 9,375 R*=0.9301 *
8 *
B 8250
o
<} 7,125
6,000 :
o 2 a =
ajydlE A ST
T2 1L shPElE ALS i A3ie] Bl2018)
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— 2% x4A| THx23]x14,0009=224,000Y
% s AR 1Y I7H] 5 1149959
A1 : 72,0009 A7)+ 279,350
o Z1Hel(A-B) = 207,350
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=H LIeRTh

Bf. &4 mhulse] WA AIRRE AFESIIAL BEAE| FolAb o|AbFalel HIE
24F YAl o2 LIERNW Y = -4.2284y* + 67.834y + 611.02(R* : 0.9794)0 2 33Hu]
2 HHANR sFol| ch3ohs AL I 4.2g o|qich

AL B4 A ulichE] obe| 2 elol et WA A Ea) 10a 8,320 HUE
+ Hez FAEQlch
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-
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A 2> 15 AuijA] shelge) AR R AlY
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Ebgieh

.
[s)
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g}, 13 nphpe|ae] W ASRRE AHESIIAl BEAIN| HIR o] WHE 24
Ao=2 LJERRH Y = 0.0094y’ + 16.754y + 172.74(R* : 0.9897)02 = o} A&
@2 5.5g o|dct.

of. 13 RYAHuliche] ohte| Sxisol oid WA A Eak 10a T 4243609 HUE]

Hoz ZAEch

of. 2A7kAQN N0 o W vhERYE oiR7 443ghac] vlgl mbHlE 4 AST=
60%, 58 Al&-= 48%, 68 A&+ 43% HIct.

o rr

AJE 3> viE mMufA] mlEH| 0] AlHERE- R AlY

7k v Aufg s 2582 T-N 2.8%, P,0s 7.5%, K;0 0.5% o|ich.

Lb o2 6g AlEFe] AEA F Ha, 4l Te| TRk ciz7e) chssligich

ok 2017 e AR HAgeoldad ARl =245 =3fond, 201842 mkt
[e]
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