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Effect of slow-release fertilizers on vield of chinese cabbage and spinach

Kim, Kyung-Je
Dept. of Plant Resources, Dongguk Univ., Seoul 100-715, Korea

Summary

This experiment was carried out to investigate the effect of slow-release fertilizers
on yield of chinese cabbage and spinach. Fertilizers were treated with CDU, MEISTER,
Jobi Gohyungbokhapbiryo, Kyungk: Wonyebokbi 1ho, Kyungkibokbi Nojeok, Kyungki

Jeonjakgohyungbokbi, Traditional manuring, and No manuring. Yields of chinese cab-

bage were increased with slow-release fertilizers, and CDU was more effective to the

head than to the out-leaf, especially. Spinach was increased with slow-release fertiliz-

ers, also. However, analysis of chemical components of plants and soil were no differ-

ence. It was very effective to increase yields of chinese cabbage and spinach, to reduce

In number of supplementary manuring and laboring.

Key words . slow-release fertilizer, traditional manuring, supplementary manuring,

laboring
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2] RRFEM RO JERLel ALMINe] BN R Ao {RiplkEe] WA o WA [y
of falltel == &#ph ol BHE sk B3 A Bt EBREEK Bste] RS
Zira goh ol A iR BREOFe tiEe] pH, 1ERE, TIE BUEY EE 2
I b kogE FYdy vhR wiRe) e wou dhgate] RFE RpilE SukttiE
Fesle] HiEE 9 BUHBIMS FEd & Aso uet FREd el HEEiH St
S e & YA FnEia kel ks REES 93 e e BEHEe 19
glom, HEhfel gk %ol BA ghsol w9 FoRAyolet StATh WA ()] who] 28}
Dol MUl F0 e Bkl BRRERE @R FHgikel dol @] R HRELI7A|
HERZE JEUE 2RE2Y hZ oz A% BEEVL QL ik %] Ho BHHS EE
REEIR = gReyoleta stdth B, vl SFH, Qo] e, EnfE 9 xW, 27
3y %ol fEYy EIHEHS IS AR FRECRIT A, BIFREE, EERRERE,
IApEE FE Zo4dty, FHENCR ST ABET 2 B HEE KET 2 #
e ok &elch CHISSO-ASAHINS Meister &= W, deb&4=24= k5=, Prince 3
2, EvlE, Taro, 43 %o oA 2HE Rulitiie] r=RAen, il A2 (Brasica
rapa L)) mEFEE: IR 9§ #irl 98 ¢leld, ammonium sulfate IR T 1 %
v 2=2] club-root EEHFAEC] Wttt @EstEh = CDUYE 20| (F. oxysporum f.
sp. cucumerinum), EvE(F. oxysporum f. sp. lycopersici), 28]3 ®7](F. oxysporum f.
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sp. fragariae)?] Fusarium wilt®} yams(F. solani f. sp. radicicola)®] Fusarium 454,
ae)a HE St ARl eF9f club-root BRRFMIE EBIEAH W ol gt BREEE
AL £ doia stgul. IBDU'™ &= EM 800149 fEiEs 3 2% 18k0] RES 23
4%9) H]Ete] 0.5% 2 w9 A, EM 15H%e 8E ks F#Y 43.9%° vl 6.9
%2 ¢ ARG £ LBS FHICE e EiEEs sk @, Hgel 1A
stil o HAMIESr BHEE MM KUEEEE HEHHE GHEHE & A AT By 8
RN BER BURARE" D oty CDU @yl 139 TR visly & 1
Fo} Fao Wggol Holx 7| gkon BE ERE A3 st &kom, KigH Men
ster =3 BEZ A ddn s k@S HWinr AT HiFstA . = IBDU Efx
dEH A KE 2 dn WEol BT Psdn®, ErntEY maRk tkEel o
%o BES AE @4t FUATE HwESIACY. BES ghmd A #HRE2= BiE
HEREIEE £8 X HHM ST BIE 30 4 \BiThEet Ao 2e MR7 #Es
oz B FrEsEs B8HS gRE T dv 4RV Ao s ? gAY sdbgRe
M HE BREE £RER 2 EEHBIES BN EFRNE AGKEREER, LP-100
type), BIBNS)& ol7]3]7}e] wjo kst fRiglme] kgol a® 70.7kgoll ®istd &Mk
ARE 7%, BEeE 1% BIKEATH St 5L, RERRAAE oA 2 RAIEICE (BERFE)
B 9 258% ¢ BE 1463 WOl Yrmol kel ok Ao 2 #HRE L& 7
At I, PRRRYAME K)ot WBERE EEE PAFRARCPEE) Wl ik
=o| EHES 30-33kg/a, FifilEAA 56-60kg/a, HARFEREANA 54-63kg/acliL, &
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B BEYEKE HEste] fuEd vl 3o ATHES AT HRe R 1 2 244
By ulel Zo WA wise ¥R PR BMEAEE EEEZL 1040ge2 M =41,
AR =3 EMEE 1031ge R 11 tgo R Ehom m# HIEREMER, 1817, MEL
STER, si# 254800 1%%, CDU EIme) e 2 wuth #ES s#$ER =8 EHEs}
45.7cm2 7V =@, B MIEFEAER, MEISTER, 1847, SEEREAEE, CDU #EiE
o] JEe g Ut #Eige MEISTERS} USRI =4 EHE7 73 wsx, CDUS
A EFAEAIER, s WIEFRIAEIE, EiTE He 2 Eotvl #E g i HEEE
15% EHES Byt 28 ok EEEA A SRR vste 5% K] FEMe] s
uoh #EEE CDU BIE7 142 vl o, v ERE Mde 287 g, nE
#FA M= CDU gEERe] 6.52 FA Ao, ke 49302 /M8 B, & |
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VR FAEAE, 181718, MEISTER, $HAE RFAEAIER, Sl RZEEIE 19te] o2 wokoh 2K
i% CDU gfflm7} 1585g0 2 b Eoki @il BRESIK, sl REARIE 138, 1817
B, 4% MERTAEA, MEISTER, H#MIE =2 lHe 2 wokd. Bkais WL BIAEAHE
¥oEFE s 7Hg E9a, CDU, MEISTER, si# MEREFAEE, sUREL =2, HiTRe] N8
o7 EUvh HES A# HERBEE7E 15.7cmez 7hd woka, B FIRZEAIER,
CDU, 1&f7@, MEISTER, #i#f FEEEEM 15F, s Aol He = wdvh ffEES
CDU @7} 2358ge.2 7hd wta R MEELIER7L tbdeer sdon, Tkt
MEISTER, m# MPERFZEM, 8 FEEE 198, mEEn =4 g me g Eokh
#x 13 28 fposked B9, e R B8 Uk AR #IEE vt 5% E= 1%
kS el HEMQ EE dEEel Yol sk, TR Hisi A x fgel E
A7) koM ul o B BRERULHE SRIELR RIS SBAL 30 b
Bel 2& FR7t dES 2R, GBI FEEE $EHE R 5 As ARV doke
FUow & —HElPon, fEE o ¥& Aoz Mot ufe HRAyolet st

Table 1. Characteristics of chinese cabbage out-leaf

Leaf weight Leaf length Leaf width Sugar content  No. of

Fertilizer
(g) (em) (cm) (%) out-leaf

1 773 429 31.9 14 6.5

2 983 44.5 32.3 1.1 10.9

3 1040 435 31.9 1.0 12.3

4 849 40.8 29.5 1.1 11.8

5 1031 45.7 32.2 1.2 135

6 994 44.8 31.5 1.0 12.0

7 985 445 31.3 1.0 11.9

8 589 36.7 26.1 1.0 12.3
F-value 4.64% 3.65%* 2.7 5.36%* 12.82%*
LSD(5%) 222.5 4.65 3.91 0.18 1.77
LSD(1%) 308.9 0.25 2.45

*, ** Significnt at P = 0.05 or 0.01, respectively.
1:CDU 2 : MEISTER 3 . Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi 1ho 5 : Kyungkibokbi Nojeok

6 . Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring
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Table 2. Characteristics of chinese cabbage head
. Total weight Head weight Head height Head width No. of
Fertilizer ) :
(g) (g) (cm) (cm) heading leaf

1 2358 1585 31.9 15.1 49.3

2 2177 1194 31.3 15.0 44.0

3 2355 1315 33.3 15.5 43.7

4 2075 1225 30.7 14.9 43.0

5 2030 999 30.7 14.3 42.3

6 2142 1215 30.9 15.7 46.0

7 2210 1225 28.5 15.1 44.3

8 1255 666 24.2 121 36.3
F-value 5.6** 9.31** 9.32%* 7.77** 2.64*
LSD(5%) 450.9 262 2.74 1.21 6.85
LSD(1%) 625.8 363 3.80 1.68

*, ** Significnt at P = 0.05 or 0.01, respectively.

1:CDU 2 . MEISTER 3 Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi lho 5 ! Kyungkibokbi Nojeok
6 : Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring

a8 1,2, 3, 4% fRE BRELKHZE s3] A7 vAe BEE w59 fHES e
Emdte] vebd Foloh Od 12 SEEY BRES UEhd ez Ao 2E EREAA 5t
¥FH o= BKFEol o] Zlom, 53] CDU gHEs 2fF L2 Bk vX= #2%c] o $
Aok 28 29t a4 32 & SMERS EKE, 95 SEET siES ekl ez ik
o2 yhgEmEst MiEko] Bt BigE o 2o O9 A5 SERel HERERE deEkd A
o2 REEEFUL hEHE G 4 okt 5¢], CDU EfRe fERC o Aoy &
BREHCT 7 B3, BRE W #FEc] MY w2 ez Hol CDUs wiF9] MERd:
Bl v X = Ee] AN 488 IkES BinATe Aoz BeEg.
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Fig. 1. Effects of slow-release fertilizers on leaf weight and head weight of chinese cabbage
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Fig. 2. Effects of slow-release fertilizers on leaf length and head height of chinese cabbage
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Fig. 3. Effects of slow-release fertilizers on leaf width and head width of chinese cabbage
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Fig. 4. Effects of slow-release fertilizers on leaf of chinese cabbage
1:CDU 2 : MEISTER 3 : Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi 1ho 5 : Kyungkibokbi Nojeok

6 : Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring
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WiRe) RTINS (LSS SHFR ARE & M B dle 2o %R FES WM
Bm7b 3.482 713 =9k CDU HEE 58 Mmooy o ik EHE Mde 2R
7b 1deh P0sol MgOe st REERIE 1587 2.667 0.652 7hd wshom i mfE
ERIEE, S0 EREAER SRR Mes Edch 18t CaO, KO, 181 NaOi
e ffel A5 §lel o

Table 3. Chemical compositions of chinese cabbage

. T-N P.Os Cao K.0O MgO Na,O
Fertilizer
(%)
1 3.43 2.38 1.77 5.10 0.55 0.34
2 2.92 2.32 1.68 4.22 0.51 0.37
3 2.80 2.49 1.83 4.47 0.58 0.33
4 3.31 2.66 1.91 6.31 0.65 0.37
5 2.97 2.47 1.56 3.29 0.51 0.17
6 3.34 2.63 1.76 3.36 0.59 0.24
7 3.48 2.27 1.66 4.09 0.52 0.23
8 3.00 1.92 1.74 3.32 0.53 0.25
F-value 2.96%* 4.92%* 0.49 2.24 5.60** 0.90
LSD(5%) 0.46 0.32 0.06
LSD(1%) 0.45 0.09
*, ** Signifient at P = 0.05 or 0.01, respectively.
1:CDU 2 : MEISTER 3 : Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi 1ho 5 ; Kyungkibokbi Nojeok
6 : Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring

A FRS] RS AL BHREE & 494 Be outel 2o AFX 9 #ES CDU &
HE7 27.2g02 7} w9ta, sRIE =2, 817E, MEISTER, R# B4 198 I8
o2 E¢d. #Es CDU7ZL 20.1lemz 714 =03, m#HE0 =23 g HEEE 135,
1847, MEISTER, w4 MIERFAEME, e BRAEAM0E ] o2 A =okoh. ¥ =3
CDU gHEo A 8.9cm=z 7Hg =okon, i WEMEML 198, S&EE =4, Eirk, MEL
STER, 18 FRAEAIER, #& MERERIERY] Ee2 kvl wpES CDUZ 4.0g0.2
74 AL, sUsHERE =2, MEISTER, s BREEME 155, H7Ee] g2 wdoh AIEA
o] Ee 2% CDU EHERE7 7HE 93, maEl w3 gaEel Bi7Ee] He2 wE
o] AEtho] ol ximyoZ )¢ HRMyCIUT BRI ZE BtE BREICK S &8
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Table 4. Characteristics of spinach

- Plant weight Leaf length  Leaf width  Dry weight
Fertilizer No. of leaf
(g) (cm) {cm) (g)

1 27.2 144 20.1 8.9 4.0

2 18.4 12.3 17.2 7.0 2.8

3 13.8 11.1 16.7 6.8 2.2

4 17.4 12.6 18.2 7.1 2.6

5 20.9 12.9 18.6 7.1 2.9

6 13.7 11.7 17.1 5.9 1.8

7 19.1 14.7 17.4 7.1 2.6

8 7.4 10.8 13.7 4.5 1.2
F-value 6.89%* 3.94%* 6.91%* 12.08** 7.03**
LSD(5%) 6.75 1.43 2.13 1.09 0.94
LSD(1%) 9.37 1.99 2.96 1.52 1.31

*, ** Significnt at P = 0.01.

1:CDU 2 : MEISTER 3 1 Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi 1ho 5 : Kyungkibokbi Nojeok
6 : Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring

g o tErEE (LS SIS HRT & 5l e vlel 29 HEEL TES &
BEEARIL ERE7E 2742 7H k1 s8I =3 BEHE: 24302 ®stoy, o
€ ERERENAE 2RV o POs §IE EREAES EERAMT 1612 o Ete
U o e mEEAAE ZR7F A3, Ca0gt MgOv s# IR =2 EEE7} £% L
029} 1.0302 di¢ HUI Wik BEEFMEE EHEEANNE By & @Emelden
fries Ad Rkttt KOs ERERHY 227 QT NaOv i MIERAEE EEEd
M 0272 718 %o, e EEREAANE Add 2R7) g
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Table 5. Chemical compositions of spinach
. T-N P05 Cao KO MgO Na,0
Fertilizer
(%)
1 1.73 1.29 0.73 4.23 0.78 0.12
2 1.68 1.09 0.82 4.54 0.88 0.10
3 1.78 1.61 0.79 3.84 0.70 0.03
4 1.86 1.06 0.78 3.94 0.85 0.04
5 2.43 1.15 1.02 3.19 1.03 0.17
6 2.74 1.19 0.83 2.94 0.93 0.27
7 2.12 1.21 0.56 3.49 0.65 0.09
8 1.85 1.00 0.69 3.55 0.80 0.10
F-value 7.21%* 3.06* 5.29** 1.29 5.08** 3.97*
LSD(5%) 0.43 0.33 0.18 0.17 0.11
LSD(1%) 0.60 0.24 0.23

*, ** Significnt at P = 0.05 or 0.01, respectively.

2 : MEISTER
4 : Kyungki Wonyebokbi 1ho
6 : Kyungki Jeonjakgohyungbokbi

1:CDU

3 : Jobi Gohyungbokhapbiryo
5 . Kyungkibokbi Nojeok

7 : Traditional manuring

Table 6. Chemical compositions of soil

8 : No manuring

. pH OM P.,Os Ca K Mg Na
Fertilizer
(1:5) (%) (ppm) (me/100g)

1 5.43 2.27 690.3 5.43 1.34 1.83 0.18
2 5.43 2.20 622.7 5.17 0.85 1.43 0.11
3 6.53 2.00 545.0 4.87 0.70 1.57 0.18
4 5.43 1.87 431.0 4.90 0.51 1.47 0.12
5 5.03 1.90 628.0 5.23 0.83 1.77 0.15
6 5.30 2.17 642.3 5.10 1.48 2.23 0.20
7 5.13 2.10 615.7 4.83 1.25 1.73 0.21
8 5.40 2.37 606.3 4.57 0.91 1.53 0.18
F-value 4.21** 1.00 0.86 0.43 1.79 1.31 2.68%*
LSD(5%) 0.38 0.07
LSD(1%) 0.94
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*, ** Significnt at P = 0.05 or 0.01, respectively.
1:CDU 2 I MEISTER 3 1 Jobi Gohyungbokhapbiryo
4 : Kyungki Wonyebokbi 1ho 5 : Kyungkibokbi Nojeok
6 . Kyungki Jeonjakgohyungbokbi 7 : Traditional manuring 8 : No manuring
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