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In 2013, according to the statistics of the Environmental Protection Administration of the Executive Yuan,
kitchen wastes account for 35.04% of the total amount of wastes, while recyclable kitchen wastes account
merely 10.67%. Every year, there are approximately 2/3, that means 1.8 million tonnes, of kitchen waste not
recycled and are treated as ordinary wastes cause certain impacts to the environment. Kitchen wastes contain the
nutrients and organic matters required for the growth of the plants. After compost formation, they become
organic fertilizers which can shrink down in volume. If we can handle it by ourselves, we can effectively reduce
the volume of wastes for treatment as well as the environmental impacts. They may also be applied on the soil as
they may increase soil fertility and stability, and promote plant growth.

This study aims to explore and test the differences of the efficiency of homemade solid fertilizers and
commercially available organic fertilizer using cabbages. The efficiency of the organic fertilizers is usually
assessed by soil fertility indicators after its application on the ground. These include the nutritional factors
(nitrogen, phosphorus pentoxide, potassium hydroxide, calcium oxide and magnesium oxide) and chemical
factors (pH, conductance and organic matters). In terms of the growth of the plants, nitrogen, phosphorus
pentoxide, potassium are the leading element. However, the Agricultural Research and Extension Station of the
Executive Yuan (2004) pointed out that there is no correlation between nitrogen and the amount of fertilizer in
the soil fertility testing, so it shall not be included in our research. The homemade organic fertilizer provided for
this experiment used the kitchen wastes of the lunch boxes from Chaoyang University of Technology as the raw
materials. Single-slot food waste decomposer CF-100a was used for the manufacturing. Taipei Organic Fertilizer
No. 1 was used as the commercial organic fertilizer. The experiment was divided into homemade fertilizer and
commercial fertilizer in single, doubled and quadruple amounts of fertilizer respectively. The control group is
one without fertilizer, so there were a total of seven groups. The time of the experiment consisted from April 24",
2015, to May 28™ 2015, a total of 35 days. Soil testing were carried out during key days for the growth of the
cabbage, such as the day of germination, seedling thinning, fix planting and top dressing (the 3", 7™, 10", 15™,
20", 25™ 30™ and 35™ day of the sowing). The samples of the soil and the fertilizers were sent to Taoyuan
District Agriculture Research and Extension Station (Items of examination: PH, conductance, organic matters,
phosphorus pentoxide and potassium hydroxide); the height of the plants were measured daily, while the
follow-up used Pearson correlation between soil fertility factors.

The results of the experiment show: (1) after the harvest on the 35" day, the plants were placed in the order
of the height. The best was the homemade doubled fertilizer group followed by commercial single fertilizer
group, homemade quadrupled fertilizer group, homemade single fertilizer group, no fertilizer group, commercial

doubled fertilizer group and commercial quadrupled fertilizer group; (2) at the early stage of the planting (the
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stage (the last 15 days), the growth of the cabbages had significant changes having homemade doubled fertilized

group and commercial single fertilizer group as the most notable ones; (3) excessive fertilization with collateral
fertilizer damages occurred at homemade tripled fertilizer group, commercial doubled fertilizer group and
commercial quadrupled fertilizer group affecting the growth of the plant. Among them, the homemade fertilizer
group may increase the soil conductance due to the high level of soluble salt content causing salt damages.
Fertilizer damages were caused at the commercial fertilizer groups due to the excessive level of potassium
concentration; (4) relevant statistics show that there are correlations between the soil fertility factors. The PH
value has negative correlation with the organic matters, the conductance, phosphorus pentoxide and potassium
hydroxide, while the organic matters have positive correlation with conductance, phosphorus pentoxide and
potassium hydroxide.

This research shows that in terms of homemade fertilizer, doubled amount is the best in efficiency.
However, during the manufacturing of organic fertilizer with kitchen wastes, there is a higher concentration of
soluble salt; an excessive application would cause salt damage. In terms of commercial organic fertilizer, single
amount is the best in efficiency. Overdose would release excessive nutrients causing fertilizer damage. This
study proves that the application of organic fertilizer manufactured with kitchen wastes have positive efficiency
towards the soil and can effectively reduce the amount of wastes, so it is highly recommended for further

promotion.

Keywords : School food waste ~ organic Fertilizer ~ soil fertility
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K:0 = 200-60-100 kg ha » *"% E Pl kP & % T B Fio W32 3550 § o383
f'—r ’E;‘:E»Wi BE(27)=2 28 (27) x100/542ent % 2 (%) # ¥
2w 0. 108m° 2. % B2+ 2. 16g # o g BEIL T F fp|HH el E
Fhe T B 3-2 om0 & ARSI R 4e 3-2 rm o K w A EUF E A

P B EMAFHREFAS T BFF 0 BE MARTE 0w A
TN BN BE e B BT ARk o
% 33 A @i
- A 2 Dt
7 5 % (NF) - - -
Brarp gl (FWD 166g 332g 665g
=4 g1 5L(CP) 43g 86g 172g
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# (2) #(g) & (g)

e R T E 2.16 0. 65 1.08
pRse— B (FW-1) &2 2,16 0.35 0.5
pRe - (FW-2) & 4.32 0.70 1.0
p@Ewe i (FW-3) = 6,48 1.05 1.5
# g - & (CP-1) = 2,16 1.1 1.1
# g - (CP-2) = 4,32 2.2 2.2
# g & (CP-3) = 6.48 3.3 3.3

I ~RHRRE

104 # 40 24 p BALEF 2P HEHR I 5 23 P HEfo k330 = -
Ao fipaEn

SRRHREFEF AR ALY 24p 2104850 23 P AR 104
£ 40 24 pIEAF AR TR AR OERIEN S 20cm AFEF LU E P
BokiFAo pRiAIRRE Ee Yl 0 FAEZ BB FES L B pEkE
2P T0%KE F P2 AR X PSRRI S Z P R
FRu PR T RRRA R R IR R 0 B PR RN Y 2
e > ¥R s ¥R g me 2% 30 % J o
IS 3
(-) 2%
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Yo T w2 R EEFERY BRI ERF LRI HEAR LS F 3710
152025 %2 30 P > @3 R4 BRI X BRI 8 > Bod s -d e ok

o FIL L H (327 BEIMATEMGE AN 16 5B) W H A o
WAL #f%ﬁ$‘ﬂ%%&iﬁﬂﬁ§’uﬂ?ﬁ%i%
SR B AL A o

FHIL A EABEA PR RS cHEER A2 A 0-15 £ 0-20
N

P

N7 - ]
v B EE 15cm b2 2 EERB o TR R Rk
2. KB 2
R HIERARGE) P L ES BESRL L HE VTR FY

15 24 B 1.5 sk F THEEHI o
3. E A
d it &+ Bherdr 44k o ﬁ_v R A BRI BT RN
FERY AR EBEIBHEIRERS BN 600 2 0 KT XK
PiERAte AFTRID F ez 220 2B 200g 2 R F eFE%E
B P~L 600g e Rfrtk AR AR R Krate %‘“‘%%’i iir" E?]”Lr“r °
B 3-17 2 ER Aok »-1 B 3-18 2 ER ok -2
g : T )
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(-) &

PAEF LS AR 371015620252 30 p » B4
fea-d e Ko LSS AT MR A REIPFIR Fre s (327
BIFiaT ARt R+t 16 L) R 5%k > %k P HskAE (pH &) % 7
(BC) ~F 10 ~mafm §F v4n v §F 40 - §F V452 £ & (4~ 4~ 8
G 82 4E) TR CFRIKERLIELAL A RBE - F AP HY 2
fedg 2 (pH E)~ T FEAR (EC) ~3 7 ~BfF2 5 it 49 o A1 5 5
BRFERT IS SRR A EHF BT RS SRR
Boan ok 32 B iRE e AR 2 2 T 4 R PIRIMS T e A KRR
FE (ARl 2L A ¢ Fw R 22028 52004) 0 5§ 5772 LAdimy
Fite RN o
(=) £

EETEP ¢ PRS2 PR RF T E S FALDE
FPEFITFRFRE KRB s L ERZER (R F5 0 2007) - H BRI
YLAp ¥ dp PR &

o8 5o

AT Bedp 04 SPSS SRy > 2 PR D T 2 Py ¢ LR R
(pH &)~ F &R (EC) ~F W7 ~BfF § L2 B FAAM A4 o

M ORBEHRATEY (Tl e F LM TR kAR E E o s
23 EY 0 FASERERT AP ERY AP ETREERL
EER AR BHRFRABZAS N EERYL > T AT 2 G TAH
o E A (FRARS 1D * ) B R (AL 10 X)) A A g

B A 4 o
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S 2
R Bt sl Al s s 2

-~ P EF BRI FRBLEE

2RI E s 2 (FV-2) 53 > @A L7 8w- B
(CP-1) ~ p e w & (FW-3)~ p @or— & (FW-1)~ # 3 (NF) % # @W
SB(CP-2) A EREEELLT G w B(CP-3) 2 2 TiokBd it
SER T LS
2o 4-1 (TP B ST 0

Ry -8 ®® (mm)
poses i (FW-2) 230. 3
# & 97 — 2 (CP-1) 204. 8
poEsre & (FW-3) 202. 9
pose— & (FW-1) 197. 4
% %% 57 (NF) 185.9
# & = 2 (CP-2) 144.2
3 g5 r 2 (CP-3) 34.7
TE4-28B 41 B0 FRLDFRE SRR VITRE A
TR AT e R A R s (N AR EF TR X

gt o @B Biwe B(CP-3)edsrii e NMfgth-= 725 2 P3#

& {8 o "ﬁ%’r‘* grrp B (CP-3)&st» Hepenjz 2 L3¢ 305 P lg >

T'F#v"%%r’is o gz 2 s (NP e > @ 2 %9 (NP e X R4 (582 &
FESXPEP R > S G- B(CP-2)EHAlF 3 RiITHF = o
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SRR TP RE kB

% 4-2 i+ mm )

TH| P NF FW-1 FW-2 FW-3 CP-1 CP-2 CP-3
1 | 4/24 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 | 4/25 2.0 0.1 0.0 0.0 0.0 0.0 0.0
3 | 4/26 4.3 2.3 1.8 1.3 1.7 1.3 0.1
4 | 4/27 8.3 4.8 4.7 2.7 3.6 2.3 1.1
5 | 4/28 12.7 7.6 7.1 4.0 5.8 5.0 2.2
6 | 4/29 16.9 11.0 11.0 5.6 10.0 7.0 4.0
7T | 4/30 22.4 13.8 15.1 7.8 12.8 8.6 5.0
8 5/1 27.9 16.3 18. 1 9.4 14.7 10. 2 6. 2
9 5/2 34.1 19.0 21.8 11.9 16.4 11.7 7.0
10 | 5/3 38.9 22. 1 24.1 13.4 18.7 13.6 8.0
11 | 5/4 44.1 24.9 26.9 14.7 20.6 15.4 9.1
12 | 5/5 48. 4 28.1 30.1 18.1 23.0 18.8 9.1
13 ' 5/6 53. 7 31.6 35.2 21.4 25.8 23.2 9.2
14 | 5/7 58. 6 33.0 38.1 25.4 28.2 27.2 10. 1
15 | 5/8 63. 2 40. 6 50.1 30.9 35. 3 34. 1 10.4
16 | 5/9 67.2 47.0 59.3 38.2 47.4 40.0 10.7
17 | 5/10 71.4 54.9 T1.1 49.7 58. 3 44. 4 10.7
18 | 5/11 75.2 63. 2 82.4 61.1 71.6 48. 9 11.4
19 | 5/12 80. 0 71.3 92.4 72.3 83.0 53.2 11.9
20 | 5/13 83.2 79.2 103. 2 18. 2 90. 2 63. 2 14.2
21 | 5/14 86. 1 86. 2 111.3 85.8 96. 7 72.9 15.3
22 | 5/15 88.8 94.4 119.8 94.2 100.9 83.6 16.9
23 | 5/16 90.9 104. 2 124.7 102.9 103.9 88. 3 17.6
24 | 5/17 93.7 113.3 130.6 112.2 110.3 94. 2 18.0
25 | 5/18 95.8 120.7 134. 4 119.6 116.7 100. 2 18.8
26 | 5/19 99.1 128. 3 137.0 126.7 124. 2 104. 8 19.0
27 1 5/20 | 104.6 139.8 161.8 141.6 140. 2 121.9 22.4
28 | 5/21 | 111.9 152.1 182.8 160. 8 158.0 140. 1 26. 6
29 | 5/22 | 118.7 168. 0 204. 6 182.0 177.2 160. 1 29. 6
30 | 5/23 | 127.9 179.0 210.0 190.7 189.4 172.0 31.0
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240
220
200
180
160
k140
(mm) 120
100
80
60
40

20

——NF FW-1

FW-2 e FW-3 CP-1 ====(CP-2 ====CP-3

-

-

-
- - =
-

_---——---—-—--—
- o
- -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T APICIE MRS Y

B 4-1

v FAARDRERE R ITRE
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Bl 4-8 7 Liew i3

35



i %WPE

AR s

15

7 4-
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Bl 4-17 p e &% 20 = Bl4-18 & &9 20 % 20 =

B 4-19 p - Bey 20 =

421 p@Eee ey 203 Bl4-22 & & 2w ¥ 20 =
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Bl 425 # 49— 2% 26

e —

Bl 4-26 p @w_- o5 26=

428 p@EiTe ey 263 Bl4-29 & & 2w ¥ 26 =
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.

o104 #4707 24 p R4 28B% 207 28 P R
30 % > HRFHEEHMAE S 37101520252 30 p # HE 42 KWK
Rl e ek (p )~ TFER (EC ~ 3 BF - BifF2 5
P 4wz Bcid o £ 4R 8 = o T RIEE R E W 2 & KR ST B At R
Bk % o
- " HIZRREELE

dRFMGERL I B LR R - o REEETE KER TR
g A E Byl s NB EM2 P FEE R TR LEDE
AR BRI o d B 4-30 F R e (NF )~ p @ sk e (FW-1-FW-2 ~
FW-3) 2 # gsvzgske (CP-1~CP-2~CP-3) kB 357 2 LIl
B2) 0 230 10 A ek R 4T o 2% (NP2 dhg >t 2 @ 2w

AHAHEMAS 15X > e Ed 2 1 8.0 EmMpkkiEKE 2% 35 X TH
2 T7.7-p ﬁi’«“% BAV-Depik e T2 L d R4t ERKE
Tl 2467 Y% 5 XH2T 7.6 o 2 EAEE TR T 7ok
fFoEgE A s (NF)em0.2-p W9 BEV-2)es 3 RplefligE
FRASIER0 ] F I RERRERTAF LT3 1.0 RS HRPILEK
B 5 7.0 R IR 4k 0 Phdk R T IDE T *@W(NF):@@ 0.4op @Wivw i3
(FW-3)&% 3 = 4&%/?] Fldk B4R 40 3 3 14 v % 3 R[S EE 10
THADT.8 H 10X R4 T 2520 P T3 6.9 RS RIZE
BE s 7.0 BRI M iR THERA (NP EK 0.6 7 &9 - &
(CP-1) sk BIoP R4t > HAEESHKERANLS T 1.3 55M >
22 3D AEKEL 17508 BiswPIZHB&E: TRk ®
d B THEERA ww (NF)ei (.27 850 - B(CP-2)epag B> % 3 X &%
A3 7500 FAERDFEFEE ¥ I0XTEIERT (0 HehFHa
FET22 735R3k cRPIZRRREL 7.3 TR ig i
Tt w9 (NF)em® 0.5e% Bwe B (CP-3)efig R 587 §iv-

BCP-2)edpm % 33 RAT 177 G2 L PFEBHEE % 720 =
39



5 7.3 BILIEN  MAEA TIE R % (NF) 2K 0.5

X

%43 2RRRYT I MpER T L

A1
2 4 3 7 10 15 20 25 30 35

%

NN 7.1 0 7.5 0 7.6 0 7.7 | 80 | 7.9 | 7.8  T.7 | 7.4
-1 | 7.1 7.4 | 75 76 7.6 75 7.6 | T7 | T3
-2 | 7.1 7.0 | 7.4 7.3 0 7.3  T5 T3 | T5 | 7.2
W-3 | 7.1 62 | 7.5 7.5 | 7.8  T1 | 69 70 | 7.0
-1 7.1 76 | 7.3 76 75  T7 T4  T7 | 15
2 7.1 75 | 7.3 70 72 T3 72 T3 | 6.9
3 | 7.1 77 70  T1 71 T3 7.0 T3 | 6.6

NF FW-1

FW-2 e FW-3 CP-1 ====CP-2

—==-CP-3

8.50

8.25

7.75 A\

7.50

7.25 A

o R

-
L d ”

\\,__-‘_—
\..—'— ~’

=N/ ~—

6.75 \ /
6.50

AV

6.00

T R REAE N

=4 3 T 10 15 20 25 30

35

B 4-30 2P s Il R P ITRE
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E f,% B BAGE EE IR AT AT o gaAT B2 R
PRE A e R D (EC)Tﬁféfkii@”‘%jﬁﬁiHﬂwEC B
S RAIERRYPVRBRGNIF O REARATAL TR 1
REFRRETEHTFFL2 LI A E B 2 EC Btz LA
Wi 1:5030 0.6 dS/m 5 - A iE g%i L fRf E e

d Bl 4-31 vary ghepdars r I T ERF P REEE A g Y
s — 12 (FW-1)% 555 % o 7 *ZFW(NF)..:.ELH%%;@U@ 51522 %A 5 0. 15ds/n
PhB B pipEESETaFA0.06 2 0.12 ds/m> Ja= s kBlESE
% 0.09 ds/m> i M>t A% E 0.6 ds/me p ®Wie - B2 (FW-1) ez § E R
G ERWERBEFRB ARG I HMBEF 103 2 250, 34ds/m 3 BB
FPI0X R T % T %20.1ds/m &8 172 %5 (NF)&0.01ds/m >
TP ERPM B A% (NF) e 0.09ds/me p @Wyww=- B (FW-2) =T HR A
awis 2k > 2% 5T EAERLT 051 ds/m 553 0 % 20 2 &
BlEcER < T ED 0.15ds/me FEEERE AR EFE0.15% 0.19ds/m>
BisplEE S 0.19 ds/m> THETHER PG H %% (NF)e 0.18 ds/m e
pEwe BEW-DET FA>S 3 2H 23] 0.66 ds/m 5 B F > AW
%8 0.6 ds/m> 22 (SR F4T% > 2% 10X 32 % 15 % 7% 0.29 ds/m ¥
Phox B RPIEE S 0.21ds/m> THET HAE P B2 5% (NF) e 0. 30
ds/m e

B g - B(CP-Det $Fa AL a4 50,092 0.14 ds/m>
FrRBAF e rwse(NPaepin % 7TXFHERL 0.14 ds/m 553 >
BisplEES 011 ds/m> T35T HR P G373 %% (NF) e 0.02 ds/m -
Bge - B(CP-2) et FRAMNFEALFTIIOXTHEAR 2FA0.182 0. 20
ds/m 5 2 £ HFEF > B P& 5P 0.10 2 0.15 ds/m> &
BEEE0.12ds/m> THFTEENF>H %2 (NF)2 0.05 ds/me & &=
w3 (CP-3)/e T F A TS 2 S 2 > SRS T %;Eia‘faﬂ k
0.41 ds/m 5 5% > B is Bl SR T2 0.15 ds/m> » LSBT HRE P F
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% s (NP 0. 13 ds/m = & 88 (FY-1) e T 303 %2 R85 &
s 2 (CP-1)2 0.07 > p flow - 2(FI-2) e T35f £R P F 7 &5 &
(CP-2)2 0.13 > f #iwrw 2 (FW-3) 2T 3ag H A A F 205 &7 2 (CP-3)
w017 T At dp e m e BT 0 S p e e g e g g o
TiaT R L BARL o

144 2PRBKHFIATERSM A

HAats
2 4 3 7 10 15 20 25 30 30
* #ic
NF 0.06 { 0.07 { 0.11 { 0.08 { 0.12 { 0.09 { 0.11 ¢ 0.09 | 0.11
;; FW-1 ¢ 0.06 { 0.15 { 0.30 { 0.34 { 0.19 { 0.12 : 0.14 { 0.10 | 0.13
. FW-2 ¢ 0.06 { 0.29 { 0.34 | 0.40 { 0.51 { 0.15 { 0.19 { 0.18 | 0.24
FW-3 | 0.06 | 0.66 { 0.56 | 0.58 { 0.29 { 0.44 | 0.32 { 0.21 | 0.33
(ds/m)
CP-1 { 0.06 { 0.11 { 0.14 { 0.10 { 0.13 { 0.09 { 0.12 { 0.11 { 0.10
CP-2 1 0.06 { 0.10 { 0.18 { 0.19 { 0.20 { 0.12 { 0.15 { 0.12 ¢ 0.14
CP-3 { 0.06 { 0.14 { 0.27 { 0.24 { 0.41 { 0.17 : 0.30 { 0.15 | 0.28
NF FW-1 FW-2 =——FW-3 CP-1 ====(CP-2 ====CP-3
0.70
0.60
0.50
T 0.40
e
A 030 -
ds/m)
0.20 -
0.10 -
0.00

il Y
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ISR A2 2% POE S E PN SR S £
FHE SRl B2 Y 2 BER IR A E o A BT BT A
ARl - o TRIG TR A EDREFRTIRARN o d BT oy
Al AT SR R A g Elw (P11 FI-2 -~ Fi-3) &
Loy kR B & (CP-1-CP-2~CP-3) > »* p @2 wuy
Sxow g g (FW-3) 24 BFERSS -

wie (NP e o4/ > 3 WFRRAIF L2722 3.78% T &
PEggtep Ww- B(FV-Dez 3 7z E7nHFA06% 7221 456%
AR EF HERPIEFENEF L2823 4.16% B8 wPlESF G
3.06% > T35 WE z £ B33 %% (NF)e 0.23%-

Al B(FW-2De2 T B8 5B EHFRARLE I ¥
15 %422 1 4.68%5 B BeisiaBlid s 5 4.04% T3 BT 2507
e (NF)&2 0.74% - p ®Wree B(FW-3)e2 5 F 2 £ 0% 20 X KBS %
T.42%% B8 » > ictRipleg* 5 6.34% T3 BF 2 &3 7% %w(NF)
2 2.8% 7 E G muY T BT EAR LT ke

Bogw- B(CP-Died BF 7 2 e s a4 5 3.24 3 3.60% > &1
Pl % 4.64% 0 e T3a@E g2 % (NF) e 0. 14% - # &9 = & (CP-2)

FWHFZEERFERS ﬁﬁ%ﬁgﬁluﬁx@—:’z%;‘E‘JB.IZ%éﬁ;\r‘g ) T
B BT s R A ww (N2 0.92%+ G99 w 2 ((P-3)t 7 5 £
T2 48805 BB > BSHRBIER G 4T0% T3z 2837w
(NF) = 1.03% - @ p @3- & (FW-1) 2 357 ﬁﬁ%‘r’g‘i%%?ﬁ @w— =
(CP-1D&= 0.09% - p ®Wrww = B (V-2 Ty Fz & M
(CP-2)/2 0.06%  p v w 2 (FW-3) e T4 B2 £ B30 8w 3
(CP-3)/e 1.16% > Mt ¥ dr i fple 55 £ 7 5§35 p ®Ww s G wsgie §
B THFRTIEEZEAES o RS I BT P D
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Wi WP 7 EE T SRR

245 2LRHRPTIEIPTIER A
A1
il 3 1 10 15 20 25 30 35
¥
NF 3.24 | 3.40 | 3.50 | 2.72 | 3.00 | 3.34 | 3.32 | 3.78 | 3.10
;; FW-1 | 3.24 | 3.36 | 4.56 | 3.50 | 3.48 | 2.82 | 4.16 | 3.06 | 2.90
o FW-2 | 3.24 | 4.02 | 4.02 | 4.56 | 4.68 | 3.38 | 4.34 | 4.04 | 4.00
(;) FW-3 | 3.24 | 5.50 | 4.80 | 6.14 | 4. 18 | 7.42 | 5.36 | 6.34 | 4.42
0

CP-1 | 3.24 { 3.24 | 3.20 | 3.14 | 3.60 | 3.04 | 3.32 | 4.64 | 2.68

CP-2 | 3.24 | 3.66 | 3.66 { 4.08 | 3.80 | 4.42 | 4.78 | 5.12 | 4.16

CP-3 | 3.24 | 4.38 | 4.88 | 4.22 | 4.82 | 3.54 | 3.86 | 4.70 | 4.70

s 3 7 10 15 2 92 3 3%
T E AT S

Bl4-32 2PRBUFIHF BT E% 0 IT0H
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T~ ERFERE
Biwp T2 0 g2 - 0 23E7 Biehy 20§ Mo 5
AR TR B g ehy 2l > X I EEBK TR EL X > ik B X
P A R R MR AR o a4l PAek B R o & R U P
NERRAT  fade EARITP MR oxbh B o TR 4-33 5 v 4 R P
PR 0 TR AD e WG R RS R A
BB e R E AR B F LB T A PE f - R
(FW-1) e miprk & 354816 % 10 % 120 kg/ha 5 5% > Bl % 5
T0kg/ha > T H5mifrk & % >t 72 %% (NF) 22 42. 88 kg/ha- p ® % = & (FW-2)
R R RS % 15 % 105 kg/ha 5 % B (s Pl% % 5 88 kg/ha -
TIopAFk R B >4 %% (NF) e 37.25 kg/ha » e T35 friep ® e -
(FW-1) i< 5,63 kg/ha - p ®5* » & (FW-3) e miprk & M1 B (s - R B1%
% 160 kg/ha 5 % > TI2EpFk AR % > 7 %% (NF) 2 69. 38 kg/ha » L 35
BTy EH P &g o
B g - B(CP-1EmprkR > % 20 2 w24 2 78 2 107 kg/ha > &1
T PIEER RS 0 F 25 AR E 19 kg/ha F A8 0 TR EX
WRlEEY BB 2 88 n TogiFkR %7 %% (NF) 2 59. 13 kg/ha -
W 8w - 2 (CP-2)emprk Rira Bl A F e §w— 2 (CP-1)kedpiv . 3t
% 20 = wadF A 60 2 95 kg/ha % 20 = #&ipl% % 60 kg/ha 5 2 £43#
HHFEME > ke I RPIEFRMAFERS > UE 25 KBRS 169
kg/ha % 3 > @ TIOgipFk & % >t 7 %595 (NF) %2 44. 63 kg/ha » & T 3205
R g e — 2 (CP—I).&E_:"E& 14.5 kg/ha -
B gy B(CP-3) kR ® M RHE 8 mulip R 2 i % 10 X BAFFER
PR E s el g > i a® 2E 60-290 kg/ha P > BEfFE R 1L B4~ P
2% 66 kg/ha 5 B > % 15 X &R %% 163 kg/ha 5 58 > {5 R
= 157 kg/ha » T 3opipHk & # 7 %% (NF) &g 55.38 kg/ha > e T35
Lﬁ_éf’ﬁi&’rﬁ g — 2 (CP-1)%&™ 3.75 kg/ha °

1% 30 Bl T

=

d
< (e
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GO R — i (FW-1) o sops feb B <5 & s — 2 (CP-1)16 ke/ha » §
o = 3 (FW-2) e T 3opiprk B 4305 &9 = 2 (CP-2)% 8kg/ha> @ p
s 2 (FW-3) 2T opprk & srg 209 8w 2 (CP-3)% 14 kg/ha -
2 4-6 FPRRBBYTIRBIFER S A
WA
=
NF 65 52 48 49 64 38 60 48 52

= 4 3 1 10 15 20 29 30 30

B FW-1 65 91 113 111 120 83 114 70 63

= FW-2 65 96 92 104 105 12 100 88 91

(kg/ha) FW-3 65 152 114 ¢ 111 103 142 132 160 119

CP-1 65 91 107 ¢ 103 101 78 195 157 97

CP-2 65 68 84 89 95 60 169 151 132

CP-3 65 66 100 100 163 68 148 157 159

NF FW-1

FW-2 e FW-3 CP-1 ====<(CP-2 ====CP-3
200

180

160

140 -
pox3
ﬁj-T—-
(kg/ha) 100

120

80 -

60

40

20

AL L 2k

Bl 4-33 28850 2 AL R % 1 47 SUF
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I HIZF eI ERE

0 BirdES AEHB S o NIESFEEF T AHS AT S ZASE
A IREH (7 od TR A4 T 3F CamER T PEDS
mFCERTFREFEEE SRS AP RFIT o nF TR
# B % 90-300 kg/ha e # s (NF)eg gk R p 2P FHRFLLEELE
#4128 1 210 kg/ha > BBl % 5 128 kg/ha- p " - B (FW-1D &
F V4mERSYE 20 = 9 4 4196 & 253 kg/har ® 12 3% e (NF) =
% 2530 % e plE & Rl A 5w (NF) e o ] i< 48 22 16 kg/ha > § i 49T
EERPBWFE AN 2 3dkg/hae p @y 2 (FW-2)&2®% 25 %
HplE S M2 w5 (NFle > B plEcEag >t 2w (NF)e . 279 1
% 10 = & Bl% % 331 kg/ha 5 5% > B (s wPBIE % 5 269 kg/ha > ¥ it 49
Tk R P B 3 ® > 2w (NF) e 80 kg/ha o p 5w w & (FW-3) 2tk 0] %
5303072 (NF)e > 2 83% P F s 20 = %P2 % 500 kg/ha 5 &
B B fStplE S 5 320 kg/ha s ¥ 4TI R PR AT 358 (NF) e 182
kg/haeo# &3¢ - B (CP-1)%ef 4 ERIZF 259w (NF)e > 2 ux 30
THRlE S 319 kg/ha 2 5% 0 Bfctkiple* 5 319 kg/ha> £ % 2 &
19kg/ha % i+ 4w L35k B B g > % %% (NF) 2 63 kg/ha-+# &% = 2 (CP-2)
by gk RHB A (NP )e s B un 3 X RBlEE 432 kg/ha E
BB RS wPIES S 312 kg/ha F it 4T IEE R PG A % (NF) e
155 kg/ha » @ # Bl *—‘%"T F 1~T~20 =220 > Hepfgppldsialg iz >
B By 2(CP-3)rs tmEkRIBF 22w (NF)e  HeY uy 3 =
WPl % 643 kg/ha 5 % > B istBl %% 5 32Tkg/ha> § v T35k R
Pl % >t 7 255 (NF) 2 282 kg/ha > @ %&:‘E'J‘f‘%%“ﬁ% 120 Hegpld s
g rE e a p - BEW-D)EToF M4 ER KD G-
(CP-1)% 29 kg/ha> p W= B(FW-2) T 355 (‘4o k& K305 § 8w - 2
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