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EXPERIMENT ON THE LEUCAENA SEED MEAT
INSTEAD OF SOYBEAN OIL CAKE AS
PROTEIN SUPPLEMENT FOR HOG3

By
T. Y. Lee, M. P. Chen, S, F. Kao
Summary

The farmers in Taiwan have been used the Leucaena seed as feed for hogs. The
bad results such as causing vomiting, red skin in appearance, and hair lossing have
been reported

The use of the meat of the Leucaena seed as a vegetable protein supplement after
cooking de-shelling and washing processes for hogs has been observed by Lee et al
(1955). The result has shown very good as to the growth rate, daily gain and economy
of feed utilization etc. And in the observation period the hogs did not show any ill
effects.

This experiment has been carried on from Jan. first to Jun. 18th of 1956.
Ten hybrids (Berkshire & xNative ?and Yorksire ¢ xBerksire ) were divided into
two lots, five per lot. The averaged initial weight of the weaning pigs was 14.22
kgs.in the Leucaena seed meat lot, and was 13.82 kgs. in the Soybean oil Cake meal
lot (Check lot). The protein level of two lots during the experimental period about
the same. The final weight of 90 kgs both the Leucaena seed meat lot and Check
lot required 160 days.

The averaged daily gain of the two lots were the same was 0476 kgs. The
averaged feed utilization of the Leucaena seed meat lot was 4.114 and of the Check
lot was 4.184. The Leucaena seed meat lot was slightly better in feed utilization than
that of Check lot, but no significant differences was observed.

The averaged dressing percentage of the Leucaena seed meat lot and soy bean
oil Cake meal lot were 78.816 and 77.761 respectively but also shown non-significance

etween the two lots.
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UREA AS A FEED FOR DAIRY COW
By
Y. S, Chia
Summary

The test was carried out for 110 days. The concentrates for the urea lot
contained 39§ of urea.

In this test, 39 urea and 2595 dried sweet potato chops substituted 1094 soybean
cake and 1895 wheat bran. The cost of the former was only 42.8% of the
latter.

The milk production of the urea lot was greater than that of the soybean cake
lot. Urea can take place of soybean cake as a protein supplement for cow
feeding.

Urea is not palatable, but when it has been fed for 60-70 days, the cows are
accustomed to its taste. A little molasses added to the feeds containing urea can
help to improve the palatability.

Silage containing urea has the effect of increasing the milk producfcion of the
cow.
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1. ST R M = R AR » RECRENIRIRIUSER B 5 R ARR > (BRI
FHEEAE PR AR TG o T DURCEI R e M T R ECR: o
2. AR I AR IR A0 K » BB R R S SR B E o
3. MR e B I R R B T R bR SRR — i o
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@ Webber H. G. and Butchelor L. O. :The Citrus Industry. 1949
OBITFRED : ZREN RO BN ER » HHREHTIEE M B —IR 1930
@[ ko EECRT 3R O BERREEI3RIR 1938
@F I SOk T R R > S ARIOA 198 194¢

THE FLOWER CHARACTERISTICS AND THE
DETECTION OF VARIETIES OF PUMMELO
By
H. Wang
Summary
(1) There are thirty one varieties of pummelo in Taiwan. Some of them are hardly
distinguished only according to the fruit form and flesh color, but we may distin-
guish them by the aid of using the flower characteristics of pummelo.
(2) The main flower characteristics are pigment and hairs, such as the color of sepal
tip, the color of suture of flower bud, and hairs on ovary, style and peduncle.

(8) A key to pummelo varieties is obtained according to the flower characteristics
only.
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BRAR Bz E
N =
BRNGHRSEENE (Hibiscus cannabinus Linne) » TLARBIFTSE (1909) EIEERIAZ

5 SUEmIRRE IR o SllERE N0 » WO M ARSI Z R O o 78 B AR — EHERE » R A
EP g hARE B o RBISSIEENE bR E TH BEAEIIFRAR > SRT O R B2 I EIEEIR S Wom
2o SEREE EH 5 [ MDA S IO RE DL a2 MRS 0 AR HCAR o TRITHE
WORA > EDVE BN RN Z RETBI R D% B SRS 2 ST o

B INFHIEZ B ERRGER (Pyrausta nubilalis Hubner) ; 3#kkis (Pro-
denia litura Fabricius) ; /N1t (Anomis fimbriago Stephen) ; £i#:4 8T (Ano-
mala ex pansa Bates) 5 ZW/MEIRE T-(Chlorvita bigultula Ishida) LFREHR (Dys-
dercus megalopygus Breddin) 47 o Hiph DIGER 2 IS S IB0EE » HEmEAR YR E
WEZ G I R R RRHE o 3EBRELEE Z B 5 ik » BRI 2 ARG HTE » TR &
IR AR WERES > LREFMEZHEN 5 EERRB4AVENEH TR » 2-455E 3%
BRI > 30 54 ARZ &R R IS R M o

AR P RE AR AR SN b2 B AT » HO7E) SRR | B2 R DGR 1508 » DAEAN o

ARET G B R TR bR B B A T S TR B B SRR 5 BB 2 — ¥ g
RERIE A ~ ZEW LA RPERE B A2 8 » BILEEE o

=~m A B R

BRIREZHRERHE S » F8ER190F1956EMT R EHACHRZ ER » 14 346 5
> K BRTREBIB I WA AN G0 5 (RTISEIR InsE S 2 REs R G —5 o ABIREN SRS i
WEZ IMFER » DRI G S DMRZE B E e —HEE2 MRS » EEAMEEZER: » 1)
ERRAS BB Z REMBERG R o

I~ SEIEMESER 2 I08% - 728 3404E M HIH IR N T2 SE4% 1% Durnovo FE®D 1933
ERERZ R > S UIR SR Gy e e B L IR R N A ERE 0 BRI 1L A
> XEIEZE THERGTE 5 BRETIRFIEZ Wbk BINCHRLZL » WA hc i o I RAE MR
E41-248 > Durnovo IRBEHIIAEZ BAFIRELAUERE 5 LB S /e b FIEREE b2 Hil
HE > T2 B AERVRE 2R » A NSR TGS

T ~ ERFEH RERBEEMARTT © Ly PSR > IERF 22 W1k » # Roubaud
DI9294EFETR « FEHRBIZ SURFEIR » AR R IRA] S SR Seiitn 2 e TR AR o Male-
notti FEODIIBIAEFMSERRAE AN 257 kil » UM RRE o FINB R UDI294E SR %
WE7E S-HUAE A2 T AR » SR LR S R I EER B M b2 M o

TEHRBI L REZ EEIFEEY S T TORREIRE A5 6 K REChemp) ~ #EE(flax) ~ 2§ (millet)
» FX(maize) ~» FFZE(mustard) ~ [7) HZE(sunflower) ~ £ (cotton) ~ FiZE (sugar-beet) %
PR ZSAIRAS o 2B LEInR 2 EINEE R R —E Y (Amarantus) > 3% “Ffdn Lk

i 1| REEHEBEhZ AR
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Wi RGOS T A R GERZ A 5 (NRRBEZ g @ 2 1 0 ek i IR TR RR
IR BRE o AR EINELT (hop) REMHERZ BEWRERET o ik
TR ORIR 2 R R R RIS~ (Artemisia spp.) > WIERIERE RS o fEERE G o 6.
s FEIRY U R R ANE > HAIFER S F s B (Sorghum) ~ ZA KA o AfEBI 25
KA 2820~ FERIFREIE DR G FIOD K BN A SRR RR BN R 2 306 5 AR R
FAEROS - B R R IB TR HE T BRI BRI ISR LR R SRR E o

TERBIOD0 S50 5 ety N HB TR HER ~ 1 (potato) ~ Ak ~
K (dahlia) ~ UG (string-bean) ~ FEEY (gladiolus) ~ %825 (aster) ~
(ragweed) ~ Ziii (smartweed) % blue berry 4o 728 k™ » FIRIFES LEAY G HIE
ER N KE >~ B4 (cabbage) & LHfELELT o

RS » Clark JROD1930-193245 78 H A ~ BRIE R BT Gl ~ 2558 K3 ermil3g
e > MU TERME P RS 2 TR 2 KIE (Cannabis sativa L.) ~ HA&Z4; (Humulus
japonicus Sieb. and Zucc.) ~ ERIIE(BIE Polygonum blumei Meisn., P. lapathifo-
lium nodosum Weinm., P. thunbergii Sieb. and Zucc., P. viscosum vernicosum
Meisn., P. tinctorium Ait. %A ~ M (Rumex japonicus Meisn.) ~ Es(Fago-
pyrum vulgare Hill.)~ EX (Zea mays L.)~ &% (Sorghum vulgare Pers. var. )
S PR (Coix lacryma-jobi L.y~ 35 (Setaria italica Beauv. var.) ~ &¥ (Pani-
cum miliaceum L.~ (Echinochioa crusgalli edulis Hitchc. ) ~ KT (Soja max
Piper.) ~ Ttf (Phaseolus spp.)~ 45 (Chrysant hemum morifolium Ram.) ~ KEE
(Dahlia variabilis Desf. )R H A (Zinnia elegans Jacq.) %208 o a7 2o
INEEER 2 BAE A AFEDUNE RS 3 » HERZEEER TS EE o LIRS HHERe1919 « 1
A Z B EO1920 T/ N RIS HER WO 1904045 5B B 7538 » 78 B AR KRG BARAE FE 302 g
F o BIRHEIR D14 TAEFEME TR B g B 15 S isde P AL 2 S ety o

BT AR B 2 G S AR SRR o SRR I A2 A R A TR 5 T SRR
R ZTE B & I M D BB 2 AR » BN RIS SR 2 [T L 5 R BT o

=N HEBRREERZHE

I~H8BE%:
(1) SARMERE « ILAFERELEERS2% Vouk ~ Hergula 1929 % Patch
~ Peirce TROV19335E TS SRR INE F R LM B V1042 0ot S/ERSIRA2 % » 75
RIB IR B I S B0 > FOMESIIR e o HIREWHE » BR7EX R D HHENESN
HLL30MSERS 2 B L R o
(A) a2 375 « IR X0 BRI hili T » 2R BHEEEEE » &
A SR IR R (L2 SRR AE Se AL > /DO MR R ER B EEh o e > B
HILERNE o ILIMIF R (L2 MEREE R B0 A n4825em » 5528em2 2h 4k ilik (var. Madras
7ed) b (R DA TR IR B LTSI — o SR ~ R S I R o
(B) IBZAR5E « 1AL A BUR AR e IRSL &5 BUEERILINEL ~ TRE ~ FEd H DI R B ges
o WA H AR INBEZ AL » FE KD IL2 B 0] ~ WS RO b2 BRRE o ARG IRBRE A
%596 KOH il » I A SpRIsM e » 7EX5E TS A EE » WAt i E o
i 2 PR BUATE IO E o (i B TR 2 M BT E AGTORED 9 S5 AR R B D e
FBIET > IRMERRET N RIR 7E SR T TR, o
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(C) Shi 2 fHE - W2 $hik > IR AL SO EE R P s » T
HEEES ik o R DG 2K 2 BEE SRR B/ T ZABREE e Bk 2 i 1 19 »
55 B RIS DA R A0 AT — K o REIIWLESh IR BTN » — M R MR 5 U 4
K2R TIEAZERE > Sl B 50 — D REET S o ML/ ROE BRI » THAUEEHATR
MBS o

(D) Mf2Z 3855 « A5 AREICIE FifS 82 had Bl AT b » FEERIMS FE] » EHR 2R
AT EE ©

(2) HEFTA : REM2/F ARSI IR R A I E 2 Y 38l » 2 JBERT
2 WA RS AT > IBREI2E4 /] 20-22 HHERIS 5 B —IBEREIE » MFIS1.6246 » 1t
F4E4 73 22-25 HEHE o IR HLLS var. Madras red. SRR REIIA o AN
B ARIRLLFZ AL o

(A BPZ AR - 7RISR st B 2R 0 > 5 P AR ch R 2 B 0 FRORZ AT K
B o HIEFRIZ B A VITHEEE » FHRRSTIERT » e &30Ae T » BB 10BN — o

(B) ZhEx BIFA2 P73 « EPAT R o RN —2k o IEARE AT T Bk BUE 82008 2 45
> WA eI R » DR R EE ~ BROE ~ koD~ RIGZ SR R e — i s o

(C) iRy B3 hin 354 « B RBI42-45/E e i SRR > A Eaah g
SR NSRS » SHOTHB e R e A > TIPSR R O — T A BN e
FEXR ~ SIBETH A IR AT o

I~ BERER:

(1) BEaa: ,

CAD SRS RE R = NG SEMEZ BNk TS 08 ST R I) o DAMEMES-DOTHZ J 4 A T
: REI-10

a. [k : B2 ES.0-13.50mmy B 1% 10.9mm s #E22.3—25.8mm »FH#24.9mm o Ff
BT » MU 5 B (antenna) HIREHIR » FI&FBETH (anterior margin) £
B2 2 ]85 FEE (abial palpus) ZEUF A o JgEfirmsai (> IEEE 6 5 & (leg) Fith » MERG
R EEWELRA 5 GTAGKIET—B > SR RN6 > DB REEH G > SR E o SRR
ZWREERL » AR AR » Bk (humeral angle) #52/3 #iEA#% (anal margin) ¥
> BB (ABEH o SENTRTARERAL » T — T Z R (ORI > HoOM S — 830 8 (P s PR B IR
N 5 B2 BIRER o BH — IR TLZ P A 5 R (renulum ) FHZIE > T »
—HliE o BRI 24K G > [BE B G » BEinE g Rt o

b. ik : #5 ROEUHESRARE 5 #E21.5-24.5mm » FI45522.9mm o ERFTHHS BEEH
S 5 WTA R AR A B (0 0 TR P ERTR T IR A AT IR (AN » FRIIE 2/ 358 » 2k —iB e
WD > (HEEIRA0E B IR 1 Curidl P BT SR RS » BRI 2 —i s 2 4 F sy 5
B (A > e — B ATTAY o BERRIEES o KUBAAN o (SRR AN o HIBLE R A —1% o

(B) PEILEE R HRg ey« /RS (LI » B 3R b i e 2 TR s > frk Bt
LU > SMTOHE 2 S0 s FLEE 1SR » BRI 2 SEETR ST A 2 B B A o

£ 1 B ZpEEs

Fi I - O i 1 T EREIRE | B O OB B Q F %
REBL2E7HATH g1 K 125 67 58 53.6
SRHBR kAR = I 95 59 36 62.1

i E @ 44 -’qi 7 B 4 /ﬁ] ?ﬁ; 1 ,ﬁ'; 206 104 102 50.5
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R SR IR B RO RS K > BAVE I RARZ AT o BN AR
HEER > B RRRZ S0 o BHNHE2K » BRPEIEEN » SRR SMZ Ea3E > IR
it o Wi 2 NEESK > FHIE3-6K 5 MMz S HIE » Rl 3-5 K o Andreeva JXM1930
% Bottger ~ Kent ICO19314E 2 B4 > FEEISEIMRIE oM 2 SRAr IR R » BLARTRAL S Fig4s
TR & o BEMLEE DB 3 1 2oy » BNAT3CE 5 e BRI T2 Rk » RIRZ IR » 55
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OBE M|® 2 K| % 2 8 55| 1 5 30| 2 7 46
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ZEA s LE AIHRE SRR SR A » 7 MLLEEHE (R e Z 8T o
FREWEDBERR HE » BRI MR » B 7-121 » 75R 4-6 FRRASTNMHE o It
INEREL IO Stirrett IR®1929 4E/EMEK » Hervey ~ Palm TTEGY 1935 42 % Ficht ~
Hienton “-&01930 (A 35H 2 BIZE6E A TOARR] » FURMAMLSE ~ SUBMILRIR > JLamThRs2)
WBEZBRMD o
W R MR 1 R o ILFEFE . Crombrugghe [X M9 19194278 ERIREZ A Bk,

A o RIS 2R » 100 LEE » 2R REZ FHkAE » B120/8 RO SFEREE » 354
e RN RS KRR » WilFSRE23.3°C » 1 712.7km/h » FEE—FHE2.2m) o BB I
B2 S0EE » I AR R SR £ 0 BFBMARZ 2BR T2 Hrph EER AT 4%

a. AHRATZ 28 : Beall [LWIOSSETESR » (Hik B S IBR M2 FBIRAE T » BB H 2RSS
TR 2 T RS 2 TR EEAT IFFABERALR 5 TS E Me.2 ) 2 IARBARE BR o Stirrett [COD19294FFE5R MR
W e 14°CoL T2 i/ » BN 1 75Th o X Hervey & Palm —IX691935 BRI R
21-24°C5 IR ST Z SCH EIR B ©

b. S 2 B8 - Parrott [K671927 ». Kelsheimer [£®91935 % Ficht -~ Hienton ZJE®
1941 4R A3 IZRIA S A ISR (O 2 008 > JEEIEIR B 2 S ERE NS ARt 2 il o

C.ESESZEE . Hervey~ Palm X ©91935» Ficht -~ Hienton ~ Fore =™
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ReJIBER o IR E I ERF IR AE T) RO o
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xR B > DU /AEI2000 T (wattage) SR EIREZEIFAMEL LR » HIREO 10414 R
Y A R e A o BIVEB AR KRR J) R o Carruth & Kerr ZICUP1937 SRR
BRI N2 B > WHIRE A2 FERE K o
BN DL A SR o AEIITET 2 SRR MR A ES o T HIRIR S RN
BE R B e 2 S R T > MESRBESR A ERAN » [RESE R 5 HEB kit hBoE 2 FN » HiR
H B BRI TR B3 2 1 o #Ji Ficht FHICOD 2085 » (8 M RmT ki » HEa
GRS B 2 MR 2000 1 0 » 5DV 100 JTHEERET » I AETRUE20R » A2 T R0EE -
5% 500 ZEH AR » WIEHEZ BRI T > SEE2 ik 2 AR 50 AR » WiAEFTESEEER
BANEE T 2 IREE > PURERMSI120A R » BAEEZHE o FRTH ZHSEERGE /) » TTHRLAR
gt s it —RERFURERGTMR o P2 » R o SR Ficht SRR Z
H/NEFEEREE > JREER AR R SR e e AR ARIERE o ORI IR BB TR a2 FTRE R
o
B R M 2 SRR SR o FE I T RS R A T o B IR 5
Kl o SENCHERRED A REE » MM ISESE o Bt FIBRIF I Rl & RIRLh R 2 F
s IR TR IR » BRI o IRRAEBNE LA BB o Thompson % Parker ZJK
@) 1928 AE 77 1 B F 6 S B 30 B VR BR AR T v 1tk 2 FLC B RS » JRFEIR LRk S I K » TR
(2) 5B:
(A) SR RE R -
a.  OpBR : SRR UD S WA NGEREIERE TR o IS 2 G A — e BN > 2 MIRIENR
BE51 s i — R AE S > BE -2 s G A ST RS REER » A BBl Hibh s
KR o IR 2 9nsl > h 2-4 1T IPREBESITI AL » KIDREEAE SR AR o ILAISHRE
Andreevalt™1930 ; Popovik 198645 7E 3K b 2 MLk S B/ B HEFC YO 19404E 42 K Ik b2
PRELEE M2 240 o SEBESEELIREE 2 K/ VHZEEE 25 DL 50 IS 2 B B H—ftE 6-12mm
s Ry 9.1mm ; T 1.9-24mm > ¥y 2.0mm ; HEERE 0.5mm o F—SSL &Ik HE
158-136{1 » T R4 o
b. 5P : D00 Bk 2 ZRESEE IR » e —ReIEEE1S 0.83-0.93mm » 3555 0.85mm 5 &
0.67-0.73mm » i 0.72mm o FKE L » AFG FRHRAZHE o RERAEHE RS » FUBHEE]
> R & B2 A E SRR » Sk B RSk 2 SRR AR HE EITRAR DT » S HBE= A
T ~ WA RH I Z Tk o _
FIFE T2 00 2 B o Bk s » IR » SRSk h ZRIBAR S R EE > B LR
Q03 EE0/ N » M FATTUHTE R » Yhik 2 TRGEB IR Wi v 5L » HUH &R AR (pronotum )
BRI R IR (8 > REENSA SR (0 » SBRIR AR (A > LR IRE VT DI A IRE B s/ o
Shan s BaRs A A INaR b o SHER R MR I BRI 7 I o BEERH B IR R R > SRR R BE
2 U 1% > HUERING FLEE » nRSMBER b o AT UETREN R AT i R 0 AR B EOK
Fita s BN o
(B) EEOp - MEgEAA1L 1% » dnBLifkiag B » &5 2 REVWRHAED » HEAEMLERHR1-6H
s ZPWIR2H > FYR2. 40 FEIR 5 (R A2 e TR JREGE o REN42426 3 7H IR B 41t
2 1SFHMEE » B —FIRSGE T » K8 5 K » HOTART » W/EFRE LA T2 R H0288 »
FEH TR R AHEIROTE » 2K B EPDHARE DD » Z15 00y » FepE e BRSRSAL » SMEREHFEC

o EURINIL 7RI FE AT 7 B 4-6 PR PR R AR 2 IR £ o IREI42GETH DL 156 IRl 2 B 5k



T A7 125 (IR NI DU R R 5 A7 28 PSR R PRIZINT 4052010 > 15 S 4R
12 LAY o L Vancelt GPIMIRFER » JRIEE29.4°C > HIBHRIE 9696 » 45 550 11 FE0TA B 2 3855 »
TERREIH BRI E R B I 2 5 » 1A e sk y Lui‘ﬁf_(ﬁ‘l Hio

Bl 2 7 R R RE R —E > RI424E 9 ) F IR E SR 200 » s L
2SR o BRORBIRENAT RCH 1259 > 7e 16T » FEINA T 251 2324‘ IR B
> AR IR6T.305 » T A BIRFEBTEARHIERS » TR R IR (ovaries) thofefSHi 2 P8k > &
SH 82k » T O » TFIIR2T.ShE » HES o

RS BENRERBZENE  (mmer

# U | T CRD T W B G
1 6 43 49
2 3 59 62
3 56 15 71
4 123 6 129
5 9 , 45 54
6 41 23 64
7 62 16 78
8 59 12 71
9 74 63 137
10 31 82 113
11 102 0 102
12 232 ' 15 247
13 93 34 127
14 71 8 79
15 89 5 94
16 25 18 43

B 1076 444 1520

F B 673 27.8 95.0

MEREE IR T R 2 S 0 BUERRIRIE > MBS ELOARZRBBMAT NS » SRS ER
K052 Ry » MEMERT BRBR AR IAGERE 2RI 1 > T AREEFINEEE 5 SRS 70.8A R » #7540
%2 SREREERNNERE: 5 EpkE L 1/”‘}‘\'&i HIPSLEI 2R EE RN » WA I B SR A SRS e
Ko IR F RS ER » BHF E28EINS » BAILEPEHEINFERL o Neiswander
~ Huber —FE®91929 » Vukasovic 5‘;(89)1932 > ESUHIEE 091940 5 K Huber F& 1041455550
MRS K » ARRIFZER b LB B HES o #7250k B (moth attractive
high) 3% » HpEIp% HWEE 52 2 R o

MESREEDR 2T W > ZAEEENSEIE R 2 W L > il E gk > HUNSL £ B IR
210-20cm P 1 2 BEM o [HAETA T PR 2550 » NEG AR » KB4 7 H21H fE3uin
ARERZTIT LA EEERIT 15308k » #R15SEHE 2 UNBRISIN » M HFEIP 2 MBI 2E 2 IR » [
MR 4 > BERVIBCFE M o SEE2 IISLLR BN 1 2305t A BRI E 2 16-450m 2 3EH o
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£ 4 IBEERER L2 OWE  Gumes)

BEMIEHSES SR (cm) | JREIVBR2 B () LM MHEZ% fiii it
0 — 149 15 9.2 BB — S E1L5AR

15 — 299 57 35.0

30 — 449 73 44.8

45 — 59,9 18 11.0

| ) 163 100.0

(C) 5PIH » JpALaR » AEZHHIN BRI - PRI BRIDIAS 2-T | > 2805 4 8 » T4i3
2.8-5.3 H » FLAIOEK o IIZMRLEERE » Wik 100 96 o REH AZAEIE RART H AR o
Hergula FRCP19304E30E7FEE R AL I BEFAIN 2 A RFELR » FEAEHZ I » A B
AERYCEL TR B2 A o k78T o Kozhanchikov JRU% # 91936-38 4£753% » [f
FESEER SRapE L2 TR EERIER S 9°C BUF » 35°CH 1 5 BB BRI 15759 LT o Jones ~ Walker
K Anderson = FCCOI93MEGRANAE KK 2 #1285 L % Laduizhenskaya [COP1937 4E GRAUA K
W 2 ARG o S EB IR VEIE 2 S0 > e ILHE MRRERZ 46 o IL4F Springer ILUP19304E%E
KRR BRFEIRIME2 Iy > TTIMEIEAETS o 7 ACTIHRE b AR Y% » SERR B AE SinE 1 2 pp L 2R

G > MBI A 2 T 1 RO BRI, s > T ELBNE S, SE0Ems 4 » BBPOR 502 H oG It
2l e
#5606 W Z E 8
: : B E | o o Wz B M
WoE W g | BEPE ”
RE4205 5 AT 1 135 3 6 5.3
7 BT 2 156 2 4 3.7
9 B L) 3 94 3 7 4.8
RBEM4ET Bih &) 2 38 2 [ 35 2.8

(3) 4k :
(A) SR RE A - SEMRLiR 2 A B R B (0 B2 SO SR » $SBEMHIEEO0 RS »

2 RZERAL > R B — IR R B 15 6.8-7.0mm » Rkl » HFBiEE
1% 4.6-50mm > TELERH H TGRSR 3.7-49mm o BEIMNBOZRFZIEE X » ik
HMR R BP0 > B EGNG > WRNENIH Rk o HI IS ARG B o
EIS LI : POOFL BT » SIS 9.0-21mm » 75 19.1mm 5 %
180.7-2.3mm » “FH5E 1.7mm o EEALMIFE LI > RAMR » A FLHE 2-3mm o

e RIS » AL » SHERES P o TR 2 I3t o BRI Rk ol
(tubercle) » (t&setB7E iR (median line) #RALFE A% o UAHE R ¢4 5 X BH (mandible)
W 2B A7 HA (teeth) o BiiHG ) (pro-scutum) Ryttt » A 406 (A3 5 REBHGH (anal
shield) sk » 3 H AR AR o FUZE#E (papilla)hk » HEETE » TRERYERRE, o
B (abdominal leg) PEHFIf » R (claw) Bt » #3122 /1\h (crochet) HFEFRREE » KK
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P30 54l (spiracle) ZHEETY ; RfEL-30

(B) Sk 2 BERE R LR« RE0sihth %45 0l » (HE T SE R @ B 24545 6 I o
ik 2 WA A 2 WL R A S » MR 2 RS RA S > R S D - 7
SROE T DRSS B o JHHNMRRE o IR b AR T SR R0 > IR
ZAERRIRAR o T IR A1 I > WATRE ) R o BB R X > POk o ATREN]
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A STUDY OF THE CORN BORER (ZPyrausta nubilalis)

ON AMBARI HEMP IN TAIWAN
By

Tung-ting Liang and Chiang-hai Yu

Summary

Pyrausta nubilalis Hibner (Lep., Pyralididae), commonly known as the Eu-
ropean corn borer, is the chief menace to the cultivation of Ambari hemp (HZbiscus
cannabinus Linne) in Taiwan. Its outbreak in 1952 at Yunlin, Chiayi and Tainan
hsiens had immediately resulted the sudden fall (from 636 ha. to 16 ha.) of acreage in
this area next year. This formidable pest has 5 generations each year and requires
30-35 days (generally 43-48 days) to complete immature developments. Insofar as
the Ambari hemp is concerned, larvae of the first generation are the most destructive.
Plants sown in early April are usually severely attacked in late May to mid June;
those sown in late April however suffer less. Larvae of the second generation appear
in mid July to early August may attack the plants sown in early May.

The adult of P. nubilalis. is crepuscular, but is not readily attracted to light.
Eggs are laid on inner side of leaves. The first instar larvae gregariously feed on leaves
underside. In the second and the later instars, they disperse to various corners of the
plant. When an approriate place is located, the larvae make its way by boring inside
the stem. When the plant is 1.5-2.0 meter the high, the hole is usually drilled at a
point 10-30 cm. from the top of the plant. The larvae may also attack flower and

=

seed~-capsule and may migrate 3-20 times (average 7.5 times) during its life, in other
words, szveral plants may be devastated by a single larvae. The growth of the
infested plant is greatly stunted and its yield of fibre and seed, if any, is always
poor in quantity and quality. In certain cases, the plant may be killed and the
entire crop may come to nil.

Xanthopimpla stemmator Thunberg (Hym., Ichneumonidae) is the only nature
enemy of importance and its percentage of parasitization is about 12-26. On the other
hand, corn or sorghum may be used as the trap since it is much more preferred than
Ambari hemp does. Besides these, applications are to be recommended of long-
residual insecticides which should be sprayed before the appearance of the second
instar larvae, so as to kill the half-and full-grown ones migrating to and from the
treated plant.
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A FIELD SURVEY OF THE POPULATION DENSITY
OF THE PINEAPPLE MEALYBUG AND
RED-MITE IN FORMOSA (Taiwan)

By
S. C. Chiu and H, H, Cheng
Summary

As in other parts of the world, the mealybug (Dysmicoccus brevifes Ckll.) and
red-mite (Stigmaeus floridanus Banks) constitute the commonest and most important
pests of pineapple in Formosa. In April 24 to May 29, 1952, inclusive, an intensive
field survey of these two pests was made at 11 cultivating centers in southern and
central parts of this island. Totally 238 plots (517 plants) representing different envi-
ronmental conditions were sampled at random and immediately following this, the
actual number of mealybug adults and nymphs on different parts of the plants were
counted. The population density of the red-mite, however, was figured out by mea-
suring the area infested and only five outer most leaves of each plant were examined.

The result of this survey revealed that 57.649 of the plants were infested&by
mealybugs and each plant harboured, in average, 35.71 such insects. Of 18.462 mea-
lybugs thus sampled, 34.509% were found on leaf-bases, 32.599 on root system, 14.049(
on fruits, 8.859 on fruit-pedicels and 8.189¢ on slip. In general, the population density
was significantly lower where the seedlings have been fumigated prior to trans-
plantation, and where the slope of the pineapple field was facing west (rather than
facing south).

In the case of the red-mite, 80.419 of the plants were found to be infested and
the infested area on each plant is 316 sq. mm. in average. Its population density

seems, on the other hand, more or less correlated with soil humidity.
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A STUDY ON THE EFFECT OF COLLOIDAL

FERTILIZER ON THE YIELDS OF SWEET POTATOES

By
K. C. Lin, H. P. Wen
Summary ,

Colloidal fertilizer is manufactured by ammoniation on the free acid to make it
chemically neutral and protected from fixation of phosphorous with colloid in the
form of granulars as it will prevent the readily solving out of the element. The
purpose of this experiment is to compare the effectiveness of colloidal fertilizer with
that of other fertilizers, and was carried out in Taipei and Shanchung. The results
show that the difference betwezn the effectiven=ss of colloidal fertilizer and that of
others is not significant so far as the yields of tubers and leaves are concerned.
However, farmer may spare the labour of mixing fertilizers.
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AN EXPERIMENT ON THE METHOD OF
APPLICATION OF UREA ON RICE

By
L. T, Lee, S, M. Hsu, C, T, Lin, and K, C, Lin

Foreword

For these years, urea is calling for its greater application in Taiwan as a new
nitrogenous fertilizer which has not been well recognized by the farmers in this land.
In fact, it is one of the oldest materials with which farmers knew to fertilize their
land. Far before the chemical fertilizers being used, farmers used to dress their land

with those organic manures such as animal excreta or night soil in which urea act-
ually exist. However, urea today in our hands is a quite different material in
appearance. It is a beautiful crystal or granule as white as snow. As for its chemical
properties a brief explanation which will be necessary in application is presented in
the following. Urea is characterized by 1) highest nitrogen percentage, 2) great
solubility in water, but very small degree of dissociation, 3) completely neutral in
reaction, 4) without acid radical 5) hygroscopic under high temperature. In comparing
these properties with those of ammonium sulphate we will easily realize its superi-
ority to the latter as well as its inferiority. It is well accepted that am-
monium sulphate gives a deteriorating effect on the paddy soil through its long time
application due to the acid radical. An interesting example is found in Japan and

known as degraded paddy soil, the actual cause of which was reported partly due
to the sulphate radical remaining in the soil. Urea, on the other hand, provides us
with the nitrogen source which contains no acid radical, so it seems that urea is the
most promising nitrogenous fertilizer in the future. Another property of urea to be
kept in our mind is that the nitrogen in urea is readily converted to ammonia by
the action of soil bacteria and the nitrogen will be absorbed by plants more in this

" form than in its original form.
According to the properties mentioned, attention must be called to the application

of urea as well as to the storage. First, we may consider the ready loss with irriga-
tion water due to the great solubility on one hand and very small degree of disso-
ciation on the other. We know well that, when ammonium sulphate is dissolved in
water it will dissociate to the cation of ammonium and anion of sulphate, then the
cation will be strongly absorbed by soil colloid and thus prevents itself from being
carried away by percolating water, but in urea the degree of dissocation is very
small and it is hardly absorbed by soil colloid. Former experiment on the effective-
ness of urea compared with other nitrogenous fertilizers in Taiwan indicated its
being a little inferior to ammonium sulphate and the loss of urea with irrigation
water was suggested to be responsible for the consequence. Therefore, in this ex~
periment attention was given to the possible method which will prevent it from being
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lost and consequently increase the effectiveness. To determine the best methed of
application'of urea, first we may consider the three essential factors which will be
reponsible for the prevention of loss of urea, and accordingly determine the method,
namely, 1) time of irrigation after application of urea, 2) placement of urea, 3)
time of top dressing of urea. The first factor aims at the fact that the nitrogen in
urea is readily converted to ammonia which will be strongly absoi‘bed by soil colloid,
then water must be irrigated after the convertion, lest the loss will not occur, but
any further delay in irrigation will increase the nitrification of ammonia which is
not preferable in paddy soil. ' The second and third factors are also considered to play
important roles in the availability of fertilizer as claimed by many investigators.

The objective of this experiment is to determine the best method of application
of urea, and the basic concept is hereto described. Readers will look into the details
in the experimental part.

Authers are indebted to Dr. H. F. Chu, a senior spécialist in J CR R, for his
appropriate suggestion and assistance in conducting this experiment. They also wish
to express their appreciation of the consistent cooperation they have received from
their colleagues.

Localities and Cooperating Agencies

Locality

1. Taipei Taiwan Agricultural Research Institute (TARI)

2. Taipei Taipei District Agricultural Improvement Station (AIS)
3. Taichung Taichung District Agricultural Improvement Station

4. Pingtung Kaohsiung District Agricultural Improvement Station

5. Hsinchu Hsinchu District Agricultural Improvement Station

6. Chiayi Chiayi Branch Station (TARI)

7. Lotung National Bureau of Agricultural Research

Experimental Design

Experimental factors:

a. Time of irrigation after application of urea
G, Immediately after application
G, 8 days after application
G, 6 days after application .

b. Placement of urea
L, Surface placement
L, Deep placement

c. Time of top dressing of urea
T, All applied as basal dressing
T, ¥% applied as basal dressing, %% applied as top dressing 20 days after

transplantation. '

T, 1/3 applied as basal dressing, 1/3 applied as Ist top dressing 20 days after
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transplantation, 1/3 as 2nd top dressing 40 days after transplantation.

Note: Double split plot design is adopted with 4 or 3 replications.

Field arrangement

Te

TO GO
LO Lo Ll
T, G, _
G, Ty, T; T Ty T
T, | - ‘L1 / G 0 0 1 2 0 1

G| T, Ty T: | To Ty

Tz

Gy| To Ty Te | Ty Ty

Te

Plot size is 1/1000 ha. The rate of N:P;0;:K30 is §0:80:80 kg/ha.

Yields of rough rice and straw in two crops are given in table 1 to

Laboratory Tests

Some laboratory tests which seem to be necessary in reference

periment are carried out.

1. General Analysis of Soils in the Experimental Localities.

4.

to the field ex~

Mechanical analysis Organic| Total|Avail- |Avail- szs:ﬁ:"yt)ti%r}
Soil I matter] N able|  able[(8PECY O
sample | P | Sand |Silt|Clay |Texture P K é %‘%
% % | % | 9 | % | % |kg/ha |kgha | PELLTE
Lotung |5.20] 36.2/46.8) 17.0 L 3.51| 0,188 20 1850 166
Taipei .
(TARI) 470} 19.0{58.0; 23.0| SiL 1,55 0,133 5 90 169 -
Taipei
(AIS) 465 34.8/45.8) 19.4 L 1.63| 0.127 25 100 159
Hsinchu |5.92] 22.0/49.0 29.0f CL 2.47| 0.157 7 20 263
Taichung |4.90, 48.2/35.8/ 160/ SiL 1,29 0.087 7 80 166
Chiayi 6.10] 27.2/56.8 16.0/ SiL 1.21| 0.074 12 120 152
Pingtung |6.11] 18.0/53.6] 28.4| SiCL 2.60| 0.218 10 120 131
Pingchenx|4.99] 27.230.8 420 C 2.28| 0.077 2 140 228

Note:pH by quinhydrone electrode. Mechanical analysis by hydrometer method.

Organic matter by rapid titration method. Total nitrogen by Kjeldal’s method.
Available P & K by Peech’s method. Absorptive capacity of NH,*

according. to the “Methods of Soil Analysis” by Funabiki.
*This is not included in the field experiment.
2. Determination of the Rate of Decomposition of Urea.
Method of determination:
100g of air-dry soil is placed in a beaker and flooded with 100cc

. of water which

contains 0.1g of urea. The beaker is placed under the room temperature ranging from

25°C to 29°C and subjected to analysis in due time. Seven beakers provide for one

.determination. Soil and urea mixture is filtered and washed with 500cc. of water,

the urea contained in the filtrate is determined by urease method.
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The Rate of Decomposition of Urea in the Soils of Experimental Localities.
(Figures express the percentage of urea undecomposed of the original amount) -

Soil
Time sample Lotung ('I,;X%i) ’(I‘Xig(;i Hsinchu| Taichung |Chiayi | Pingtung Pingchen
in days
0 100.00 lOO.OO1 100.00 100,00 100,00{ 100,00 100,00 100.00
1 70.63 91,51 93.91 32.15 94.00 82.13 70.01 89.64
2 8.97 57.15 76.60 14.29 63.21 19.65| 9.02] 67.85
3 5.59) 16.07 55.32 6.58] 55,70 12,50 2,17 60.71
4 —_ 6.51 18.34 _— 32.55 4.20 — 5.81
5 —_ 2.32 4.56 — 4.02 — — —
6 — — — — — — — -
7 —_— J— — — — -—] p— —

o

3. Determination of Ammonia Evaporated by the Application of Urea.

Method of determination:

200g of air dry soil is placed in 500cc. Erlenmeyer flask flooded with 200cc. of
water which contains proper amount of urea or ammonium sulphate equivalent to 100
or 200 mg of nitrogen as indicated in the following table. The flask is fitted with rubber
stopper and connected to the standard acid solution. Anair current nearly 40cc. of air per
second is induced to the flask for 10 minutes twice a day to replace all the air originally
exist in it, and the expelled air is in turn induced to the standard acid solution. A
blank test is conducted simultaneously, and after one week the remaining acid is
titrated by standard alkaline solution. The volume of standard alkaline solution con-
sume in the back titration is subtracted from that in blank test. Number of cc. of
difference is converted to the amount of nitrogen by multiplying the factor.

The Amount of Ammonia Evaporated by the Application of Urea or Ammonium
Sulphate within one Week from the Soils of Experimental Localities.

Soil ﬁniguﬁiezf ‘ %Ir.ng\;l;(}rto; Percentage NAEIO?&tHﬁ %Irfl:\tl;;}rfé ‘ Percentage

sample form (mg) } foi-rxlnl\glgg) of loss SO, form (ﬁnzg) in NHj of loss
| ( \ form (mg)

("11:311){811) 2 gﬁg S{Z 200 0.0 0.0
Lotung 00 o o 200 0.0 0.0
(ALS). 200 Ey ¥ 200 00 00
Hsinchu B 29 - 200 0.0 0.0
Taichung b % oo 200 0.0 0.0
Chiayi 20 o2 57 200 0.2 0.1
Pingtung 0 e 38 200 0.4 02
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Statistical Analysis
Analysis of variance is conducted according to the following degrees of freedom.

Source of Ptedom Dt
variation ] (4 replication) (3 replication)
Block 3 2
G 2 2
Error (a) 6 4
L 1 1
LxG 2 2
Error (b) 9 6
T 2 2
TxL 2 2
TxG 4 4
TxGxL 4 Fd
Error (c) 36 24
Total 71 53

Note:G represents the time of irrigation; L the placement of urea and T the time of
top dressing.

The comparisons among the main effects are given in table 5 to 8.

In conducting the analysis the author had a certain feeling which is well descrided
by Snedecor in his “Statistical Methods” as follows: “Elaborate statistics are no subst-
itute for meticulous experimentation” and “It is only by a combination of appropriate
design, skillful conduct of the experiment and suitable statistical method that the
investigator is assured of reliable evidence upon which to base his decision.” Far
greater mean square of error compared with that of treatment effect and smaller
mean square of error (a) compared with that of error (c), which occurred occasio-
nally in some experimental localities suggest an ill-management in the field resulting
in heteroginous distribution of error, and render the results of analysis meaningless.
Reader is referred to the “On the Assumptions of Variance Component Analysis and
Test of Significance” by Wang Chueh-Ming.

Discussion

With these three factors subjected to the experiment, one wonld expect the most
complicated action of the time of irrigation, the effect of which is associated with
the rate of ammonification of urea which in turn is governed by many factors such
as temperature, soil texture, pH, moisture content, organic matter and activity of
microorganism. Therefore, the experiment must be so designed as to furnish the most
precise measurement on the result effected by it, in which we have failed. It is
well known that one with split plot design may expect a more sensitive detection in
the differences among the subtreatments than among the maintreatments, owing to
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the greater degrees of freedom of error and less $0il heterogensity in the former.
Then the time of irrigation must be arranged in subtreatments accordingly, but in
this case it is almost impossible to conduct such an experiment in which irrigation is
to be controlled in every subplot which is arranged randomly in the field, even with
its being arranged in mainplot every caution must de paied in the handling in order
to avoid any error conterminating the result. Moreover, it is quite unfortunate to
have encountered heavy rainfall or drought during the treatment which is be=yond our

control and consequently spoil the experiment. In fact, a serious drought occurred
in most of the localities in the south of Taiwan in the first crop and occasional
shower in the second as a whole.

From another point of view, though so many factors may be indicated to have
their ultimate account for the effect of the time of irrigation, the actual cause to
bring it in action is the percolating water. In other words, the effect of the time of
irrigation will be more apparent in the soil where the leaching takes place intensively.
In this respect, the scils in the experimental localities in which the texture ranges
from silt loan to clay loan seem to be more difficult to bring out a notable result
fhan lighter soil, so far as the time of irrigation is concerned.

Referring to the data, one will readily notice the discrepancies in the results of
the time of irrigation among the experimental localities, and though some were found
significant may conilict with our inference in such a manner as to render the results
quite suspicioué. The laboratory test on the decomposition of urea indicates that most
of the urea added in the soil will decompose within 3 to 5 days, and accordingly the
most profitable time of irrigation will bz 3 to 5 days after the application.

The results of the placement of urea, on the other hand, show a good concordance
among the experimental localities and high significance with few exception. The effect
may be attributed to the more ideal ammonification of urea and greater reserve by
soil colloid. A noticeable fact was obtained in the test on evaporation of amonia in
which greater extents of evaporation of ammonia is found by the application of urea.
Though the figures in the table can not be applied to indicate the actual amount of
evaporation of ammonia in the field, they would reveal the trend that predominates
in the field. The amount of ammonia evaporated may be still higher under the field
conditions owinZ to the greater free space and air current accompanied by intensz
- sunlight. Under this condition it seems quite probable that evaporation will bz more
vigorous in thz place of surface placement than of deep placement.

Now, the time of top dressing is to bz discussed here. We can imagine a smaller
proportion of loss of fertilizer by occasional application in smaller portions than will
it occur when the fertilizer is applied at one time in a larger portion. However, the
effect of the time of top dressing is more significant in the plant physiology than in
the preventicn of loss. During the growth of rice the plant will display a series of
different extent of demand for a certain element of nutrition. Top dressing aims at
this fact to provide the plant with the proper nutrition supbly according to its
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demand. In this experiment only the early period is concerned,and it is desirable
to extend the period to the time of earing, but this requires another specialized ex-
periment to accomplish it, and obviously can not be included in this experiment. A
highly significant effect is obtained by top dressing as shown in the table.

A brief examination should be made on the laboratory test, though some were
referred to in connection with field experiment in the above, 1t is desirable to bring
out any significant correlation between the rate of decomposition of urea and soil
properties. For this purpose more soil samples which variate greatly in property
should be necessary. In this occasion, only limited samples may lead one to fallacy.
However, organic matter and neutral reaction seem to accelerate the rate of decom~
position as shown by the data, that greater rate of decomposition is found mostly
in the soils which is high in organic matter and more neutral in reaction. This fact
suggests that a more favourable condition for the soil bacteria is preferable to in-
crease the rate of decomposition. As for the evaporation of ammonia by the application
of urea, the mecﬁanism involved in the process is not well known, however, the
alkaline reaction and instability of ammonium carbonate which is the reasonable
product of the decomposition of urea seem to be’responsible for the evaporation.
Greater amount of evaporation of ammonia seems to be associated with greater rate
of decomposition of urea with one exception in Hsinchu soil in which a rather high
absorptive capacity of ammonia is found.

In these laboratory tests, one aspect to be under consideration is that the amount
of nitrogen added to soil is mn a proportion equivalent nearly 1000 or 2000 kg of
nitrogen per hectare. (2x10° kg of soil per hectare is assumed>. It is much greater
than in the field. A great dissimilarity in condition between field and laboratory
together with this fact makes the results obtained in these tests doubtful and serve
merely as an approximation in the field.

Recommendation

Recor;lmendation for the method of application of urea based on this experiment
should be made, however, more elaborate experiments are needed to serve for a more
detailed recommendation and here only an outline is given. When urea is to be used
as base manure in paddy soil, complete mixting with surface soil is advisable. In
the soils of light texture, field should be drained before application and flooding
after 3 or 4 days seems to be most profitable. Application with compost or liming
in acid soil is also recommended. Urea applied once or twice as top dressing at .
appropriate time seems to increase the yield significantly. In this occasion mixing
with soil is also aimed, and top dressing prior to weeding may provide for the
purpose.

Summary

1. An experiment on the method of application of urea, in which time of irrigation,
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placement of urea, and time of top dressing are concerned, was conducted during
1955 for two crops in seven localities.

Some laboratory tests consisting of general anlalysis of the soils, determination
of the rate of decomposition of urea and of amount of ammonia evaporated by
application of urea are also carried out.

Deep placement and top dressing are found significantly effective to increase
the yield of rice, however, the effect of the time of irrigation is still in question
and more elaborate experiments should be needed to bring it to light.

Most of the urea applied in the soils of the experimental localities will decompose
within 3 to 5 days, and evaporation of ammonia by. the application of urea is
very significant as compared with ammonium sulphate.

Recommendation for the method of application of urea is also made based upon
this experiment.
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Table 1: Yields of Paddy and Their Indices in the 1st Crop. (Unit:kg/ha)

Locality o o
’],llﬁ%ef Lotung Tgllgel Hsinchu | Taichung | Chiayi | Pingtung
Treatment |

G,L, T, 1805 3510 2760 2805 5570 3440 4130
70.9 95.9 102.5] 94.0 101.,8| 98.5 99.6
T, 2010 3452 2853 3168 5430 3437 3677
79.0 94.3 105.9 106.1 99.2 98.4 88.7
T2 2155 3432 2643 3238 5700 4027 4307
84,7 9371 . 981 108.5 104.1 115.3 103.9
G,L;T, 2065 3632 2750 2965 5573 3343 4213
© 8l 99.2 102.1 99.3 101.8] 95.7 10L.6
T 2340 3525 2367 3005 5547 3533 4110
91.9 96.3 87.9 - 100.7 101.3 101.1 99.1
Ty 2540 3338 2787 3435 5200 3817 4220
9.8 91.2 103.5 115.1 95.0 109.3, 101.8
GiL,T, 2070 3128 - 2520 2580 5587 3263 4205
81.3 85.4 93.6 86.4 102,1 93.4 101.4
T 2205 3272 2620 2822 5503 3250 3830
86.6, 89.4 97.3 94.5 100.5 93.0 2.4
Te 2345 3302 2570, 2972 5397 3500 3853
92.1 90.2 95.4 99.6 98.6 100.2 92.9
G,L; T, 2510 3852 2433 3088 5643 3387 4473
98.5 105.2 90.3 103.4 103.1 97.0 107.9
T 2545 3562 2693 2985 5473 3493 4146
100.0 100.0 100.0 100.0 100.0 100.0 100,0
To 2595 3442 2337, 3328 5503 3953 4437
102.0 94.0 85.8) 1115 100.5 113.0 107.0
G,L, T, 2300 3098 1920 2625 5547 3320 3463
90.4 84.6 71.3 87.9 103.2 95,1 83.5
Ty 2460 3225 2077, 2890 5403 3487 3653
96.7 88.1 77.1 96.8 9.87 99.8 8.1
To 2380 3068 1980 3212 5500 3743 4087
93.5 83.8 73.5 107.6 100.5 107.2] 98.6
G,L,T, 2545 3502 2133 2738 5787 3170 3827
100.0 95.6 79.2 91.7 105.7 90.8 92.3
T, 2380 3420 1950 2948 5593 3227 3753
93.5 93.4 72.4 98.8 104.0 92.4 90,5
Tg 2305 3232 2290 3315 5603 3383 3853
90.5 88.3] 85.0 111.1 102.4 96.9 92.9
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Table 2: Yields of Straw and Their

Indices in the 1st Crop. (Unit:kg/ha)

?ragéell Lotung TZ‘I%e‘ Hsinchu | Taichung | Chiayi Pingtung
Treatment

GoLoTo 2015 3785 3440 6437 5467 3533
67.5 71.9 102.,6] . 109.7 1224 104.9

=]
Ty 2260 4068 3427 S 5267 5533 2983
75.1 83.7 1022 & 89.7 123.9 88.6

ot

o0
To 2405 4712 3407 g:’ 5967 5600 3717
80.6 97.0 101.6 8 101.7 125.4 110.4

5
G,LT, 2340 4730 3410 =2 5833 4867 3583
. 78.4 97.3 . 1017 - 99.4 109.0 106.4
Ty 2580 4832 3303 5700 4867 3317
86.4 99.4 98.5] 97.1 109.0 98,5
Te 2540 4885 3303 5867 5333 3633
. 85.1 100.5 98.5 100.0 119.4] 107.9
G,LyT, 2280 3625 3443 6333 4467 3333
76.4 74.6 102.7] . 1079 100.0 99,0
T, 2550 3342 3303 5767 4800 3167
85.4 79.1 98.5] 98.3 107.5] 94,1
Ty 2670 4562 3257 5767 4667 3367
89.4 93.9 97.1 98.3 104.5] 100,0
G,L,T, 2995 4865 3167 6333 4800 3783
) 100.3 100.1 94.4 1079 107.5 112.4
T, 2985 4860 3353 5867 4467 3367
100.0 100.0] 100.0 100.0, 100.0 100.0
T, 3100 5310 3000 6233 5367 4033
103.8 109.3 89.5 106.2] 131.4 120.0
GZLDTO 2840 3378 2890 6167 5200 2850
95.1 69.5 86.2 105.1 116.4 84.6
T, 2745 3642 3107 6133 4533 3017
. 92,0 75.0 92.7] 104.5] 101.5 £9.6
Tg 2795 4055 2810 5933 1 4733 3483
93.6 83.5 83.8 101.1 105.0 103.4
G,L,T, 2915 4608 3250 6333 5333 3283
97.7 94,8 96.9 107.9] 119.4] 97.5
T 2640 4130 2997 5933 5533] 3333
: 88.4 85.0 89.4 101.1 1239 99.0
T, 2625 4502 2887 6133 5600 3333
87.9 92.7 86.1 104.5 125.4 99.0
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Table 3: Yields of Paddy and Their Indices in the 2nd Crop. (Unit:kg/ha)

Locality o

’I,I‘.a/ﬁ’ff Lotung Tz:IrS)el Hsinchu | Taichung | Chiayi | Pingtung

Treatment o
GyL, T, 2350 2582 2390 2080 2893 2947! 3430
- 1063 88.3 © 951 - 1201 . 879 101.9, 109.6

T, 2355 2390 2263 1958 3477 3540 3383

. - 1066 - 817 . 90.0{ - 1131 - 105.6 122.4 106.5

To 2215 3015 2373 2058| 3733 3543 3493

- 100,2] - 103.1f - 94.4 118.8/ . 1i3.4 122.5 110.0

GyL,T, 2315 2365 2230 1962 3633 3063 3323
- 1048/ - 809 - 887 113.3 110.3 1059 104.6

T, 2255 2388 2390 2160 3757 3200 3260

. . 10200 - 8l.6 - 951 1247 . 1141 1106 102.6

T, 2260 3002 2397 2078 4070 3403 3203

- 102.3 1026, - 954 - 1200 123.6 117.6 100.8

G|LyT, 2220 2750 2410 1945 2960 3323 3577
. . 1005 - 940 959 . 1123 89.9 114.9 112.6

T 2335 2662 2457 1775 2877 2897, 3300
105.7 9100 . 978 102.5 87.4 100.1 1039

T, 2230 2894 2353 1775 3937 3167 3467

. 100.9 989 . 93.6 102.5 119.6 109.5 109.1
G,L;T, 2115 3250 2337 1805 2967 2960 3460
. 95.7 111.5] - 930 . 1042 90.1 102.3 108.9

T, 2210 2925 2513 1732 3293 2893 3177
100.0 100.0 100.00 . 100.0] . 100.0 100.0 100.0

Ta 2245 3418 2630 1922 3833 3340 3403
101.6 1169 . 1046, . 1110 116.4 115.5 107.1

G,L,T, 2195 2545 2397 1875 3147 3033 3053
99.3 87.0 95.4 108.3 95.6 104.9) 96.1

T, 2520 2645 2510 1888 3197 2863 3120
114.0 90.4 999 - 109.0 97.1 99.0 98.2

T, 2445 303¢g] 2473 2262 3600, 2933 3143
110,6 1039 98.4 130.6, 109.3 101.4 98.9

G,;L, T, 2315 3212, 2463 2162 3417 3280 3380
104.8 109.8] . 980/ . 1248 . 1038 113.4 106.4

T, 2115 2980, 2427 1922 3643 3100 3127

. 95.7 101.9 96.6) 1110 110.6 107.2] 98.4

T, 2015 3372, 2343 1948 4227 3727 3140
91.2 115.3] 93.2 1125 128.4 128.8 98.8
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Table 4 : Yields of Straw and Their Indices in the 2nd Crop. (Unit:kg/ha)

Ncality
Taipei Taipei . . - .

\ TARI Lotung AIS Hsinchu | Taichung Chiayi | Pingtung

Trcatment \
GyLoTy 4490 3460 2687 3795 3543 3947 3433
108.2 87.5 83.4 105.4 90.3 101.6 1126
T, 4650 3552 2533 4112 3547 4233 3200
112.1 89.8 78.6 114.2 90.4 108.9 104.9
Ty 4390 3942 2917 4225 3990 3887 3283
105.8 99.7 90.5 117.4 101.7 100.0 107.6
GoL, Ty 4620 3845 2487 4250 3997 3990 3067
111.3 97.2 77.2 118.1 101.9 102.7 100.6
T, - 4520 3775 2937 4162 4013 3667 3100
"108.9 95.4 91.1 115.6 102.3 94.4 1015
T, 4690 3780 3093 4205 4667 4215 3267
1130 95.6 96.0 116.8 119.0 108.4 107.1
G,L,Tg 4310 3620 3003 3525 3450 4177 3233
103.9 915 93.2 97.9 87.9 107.5 106.0
T, 4810 3922 3223 3588 3713 4460 3183
1159 99.1 100,0 102.5 94.6) 114.8 104.4
T, 4050 3555 2950 3838 4163 4077 3267
97.6 89.9 915 106.6 106.1 104.9 107.1
G{L, T, 3970 4180 3147 3600 3277 4237 3057
95.7 105.7 97.7 100.0 83.5 109.0 100.6
T, 4150 3955 3223 3600 3923 3887 3050
100,0 100.0 100.0 100.0 100.0 100,0 100.0
T, 4380 3392 3447 4000 4140 4180 3017
105.6 98.4 107.0 111.1 105.5 107.6 98.9
G.L,T, 4260 3645 2697 3488 3473 3640 2783
102.7 92.1 83.7 96.9 88.5 93.7 91.3
T, 4510 33808 3020 3988 3627 3757 3250
108.7 96.3 93.7 110.8 92.5 96.7 106.6
Ts 4165 3738 3113 4225 4230 3780 3217
100.4 94.5 96.6 117.4| 107.8 91.3 105.5

1
G,L, T, 4320 4720 2587, 4350 3907 3920 3233
104.1 119.3 80,3 120.8; 99.4) 100,91 106.0
§

T, 4400 4195 2997 4050 4010 4103 3283
166.0 106.0 93.0 1125 102.2 105.6 107.6
T, . 4180 4232 3070 42521 4377 4447 3050
. 1007 107.0 95.3 118.4 1116 114.4| 100.0

—_ 72 —



Table 5 : Comparisons among the Main Effects on the Yields of Paddy in the 1st

Crop. (Unit:kg/ha)

Lotung Taipei (AIS) Taipei (TARI) Taichung
Mean Mean Mean Mean
G, 3482 G, 2693 G, 2395 G, 5606
G, 3443 39 G; 2529 164 G, 2378 17 G; 5518 88
G, 3258 224 183 G, 2058 635%% 471 Gy 2153 242x¢ 225 Gy 5503 103 15

Ly
Ly

To
Ty
1‘2

F monsignificant

3512
3276 236xx
L.S.D. 943136

3454
3426 28
3303 151x 123x%

L.S.D. 115} 155

Ly
Ly

T,
T
Ty

L.S.D. 305 3505

2438
2416 22

F nonsignificant

2434
2427 7
2419 15 8

F nonsignificant

L.S.D. 227343

L, 2425
L() 21.92 233**

L.S.D. 102; 146

T, 2387
Ty 2323 64
Ty 2216 171 107x

L.S.D. 863115

L,
Lo

Ty
Ty
Tz

F nonsignificant

5558
5526 32

F nonsignificant

5634
5508 126
5484 150 24

F nonsignificant

Hsinchu Pingtung Chiayi
Mean Mean Mean
G, 3103 G; 4157 G, 3599
G; 2963 40 G, 4109 48 G; 3474 125
G, 2955 48 8 G, 3773 384 336 G, 3388 211 86

L
Ly

Tz
T,
To

F nonsignificant

3089
2924 65

F nonsignificant

3250
2970 280sx
2800 480xx 170x

L.S.D. 1383 185

L,
Lo

T

Ty

F nonsignificant

4115
3911 204

F nonsignificant"

4126
4052 74
3862 264xx 190

L.S.D. 1933262

F nonsignificant

L, 349
L, 3479 17

F nonsignificant

T, 3737
T; 3404 333%x
Ty 3321 416%x 83

L.S.D. 1693229
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Table 6 : Comparisons among the Main Effects on the Yields of Straw in the Ist

Crop. (Unit:kg/ha)

Lotung Taipei (AIS) Taipei (TARI) Taichung
Mean Mean Mean Mean
G, 4511 G, 3382 G, 2764 G, 6106
G, 4502 9 G, 3254 128 G, 2760 4 G, 6050 62
G, 4053 453#x 449xx | Gy 2990 392:x 264xx | Gy 2355 408 404% G, 5845 267 205
L.S.D. 1643248 L.S.D. 2153358 L.S.D. 3573555 F nonsignificant
L, 4747 L, 323! L, 2747 L, 6026
Lo 3963 784« L, 3185 45 Ly 2507 240%x L, 5974 52
1..S.D. 190; 273 F nonsignificant L.S.D. 1603230 F nonsignificant
Ty 4671 Ty 3267 Ty 2689 Ty 6238
T, 4229 442% T, 3248 19 T, 2627 62 T, 5983 256%
Ty 4165 B506xx 64 T, 3110 157% 138% Ty 2564 125 65 T, B778 461x% 205
L.S.D. 1383185 L.S.D. 1225165 F nonsignificant L.S.D., 2613354
Pingtung Chiayi
Mean Mean
G, 3508 G, 5278
G, 3461 47 G, 5155 123
G, 3217 291 244 G, 4844 434 311
F nonsignificant F nonsignificant
L; 3519 L, 5185
Ly 3272 247+x Lo 5000 185
L.S.D. 2103318 F nonsignificant
T, 3594 T, 53C0
Ty 3394 200% T, 5022 278
Ty 3197 397x% 197x T, 4956 344 66

L.S D. 168;227

F nounsignificant
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[able 7 : Comparisons among the Main Effects on the Yields of Paddy in the 2nd

Crop. (Unit:kg/ha)

Lotung Taipei (AIS) ‘Taipei (TARI) Taichung
Mean Mean Mean Mean
G; 2985 G, 2450 G, 2292 G, 3594
G, 2965 20 G, 2436 14 G, 2268 24 G, 3538 56
G, 2624 361x 341x G, 2341 109 95 G, 2226 66 42 G, 3311 283% 227x
L.S.D. 316; 476 F nonsignificant F nonsignificant L.S.D. 1953 324
L, 2991 L; 2414 L, 2318 L, 3649
Lo 2724 267« L, 2403 11 L, 2205 113% L, 3314 335%
L.S.D. 1333191 F nonsignificant L.S.D. 9535137 L.S.D. 2243 340
T, 3123 T, 2428 T; 2298 T, 3900
Ty 2786 337« T, 2427 1 Ty 2252 46 T, 3374 5264
Ty 2665 458%x 121 1y 2371 57 56 Ty, 2235 63 17 Ty 3170 730%% 204x%
L.S.D. 1333179 F nonsignificant F nonsignificant L.S.D. 1823247
Hsinchu Pingtung Chiayi
Mean Mean Mean
G, 2049 G, 3397 G, 3283
G, 2010 39 G, 3357 40 G, 3155 127
G; 1826 223k 184x« G, 3161 236%x 196% G; 3097 186 59
L.S.D. 195; 144 L.S.D. 13835223 F nonsignificant
L, 1966 L, 3355 L, 3219
L, 1949 17 L; 3275 60 L, 3139 80
F nonsignificant F nonsignificant F nonsignificant
T, 2007 Ty 3379 T, 3352
T, 1972 35 T, 3308 71 T, 3101 251
T; 1906 101 65 T, 3228 151%xx 80 T; 3082 270 21

F nonsignificant

L.S.D. 975132

F nonsignificant
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Table 8 : Comparisons among the Main Effects on the Yields of Straw in the 2nd

Crop. (Unit:kg/ha)

Lotung Taipei (AIS) Taipei (TARI) Taichung
Mean Mean 5 Mean Mean
G, 4056 G, 3165 G, 5472 G, 3959
G, 3854 202 G, 2914 252x G, 5161 31lsx G, 3937 22
G, 3726 330% 128 Gy 2776 390%x 133 Gy 5134 338xx 27 G; 3778 181 159
L.S.D. 266 3 403 L.S.D. 2145371 L.S.D. 191 ;2% F nonsignificant
L, 4064 L; 2999 L, 4404 L; 4034
Ly 3694 370% Ly 2905 94 L, 4358 46 Lo 3749 285%x«
L.S.D. 1303 187 F nonsignificant F nonsignificant L.S.D. 169; 255
T, 3912 T, 3098 T, 4507 T, 4261
T, 3868 44 T; 2989 109 Ty 4328 179% T; 3806 455xx
T, 3357 55 11 T, 2768 330 221 T, 4309 198xx 19 Ty 3608 653+ 198
F nonsignificant F nonsignificant L.S.D. 140 183 L.S.D. 126171
Hsinchu Pingtung Chiayi
Mean Mean Mean
G, 4125 G, 3225 G; 4169
G, 4260 65 G, 3136 89 G, 3989 180
G, 3708 417xx 3524 | G, 3136 89 0 G, 3941 228 48
L.S.D. 19232% F nonsignificant F nonsignificant
L, 4053 Lo 3206 L, 4071
Ly 3876 177#x Ly 3126 80 Ly, 3995 76
1L.S.D, 1353193 F nonsignificant F nonsignificant
T, 4126 T, 3183 T, 4097
T, 3933 193 T, 3178 5 Ty 4018 79
T, 3835 291k« 98 T, 3136 47 42 T, 3985 112 33

L.S.D. 199 ;267

F nonsignificant

F nonsignificant
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