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KFGE B 69 B2 H R

FEE M WRES BAR

WE L KEREERCN N Fa(&861Ms510—14/Oryza rufipogon) /LR B025R 2 ATt U8
H o B —JIELL 2 BOTRRIREE 4 %— 5 % » S HIFRE 8 %—19.3% » 24 M ESRAMILEE
BTERIE 4 %o— 7 % ° AR M8 B EERE R EMHREARETE - RFRNATURE EaEfRE » TR
HEEEOTH AL 2 R R A o BEAOOMMBFEMRER 1~ 2 SAEM « wHnERETE LR
Tz ENEARIG o ARMMRYKRE ~ $E5 ~ ISR R RO TRR AR (BRI R INEE 0TS
AR » SSTIER R R e o

RAETE RO KEMERROTHR © - ERERBERREEELEIRERZERBEZ 70.3% ® -
SE TR 109 2 EERCR » MERT AR » E& REIHE » BREERSF 2L - B35 -7 » 282
675% B NIEEYR ~ WAREFHREE o REMN AN > HERS ~ MEDBIERE o BIEBIKREREA
Fo EBRMENRETE 8.8 BHEK D > KAy BERSHE » LHERREZEH » AE
BERRAYEERA > hWIHETH YRR « BRRULEE > AT 8 AZERCIRAZRTRNERREZ
PR T ZE SRS B B AR AR AV PR ME TN B S 625% 2 RE BRI - H U TSR I H fib ¥ AR PR E2 RO T 3% A
LUz FrintE » FIZER695E o B IR ERT ¢
— BRBAZEE

T AREIR 2 — R BO61HE 2 PRI 2 S » TNG 61M; 10-1 < #:2615% ( TNG 61) Z&
BOThE 2 HEBIA » ANZER6T5R T 2 rh 31385k [ 22 RO JE AT M & 2 1R (R » TNG 61M; 10-1
ZHEBEBHRT

BRB60F T ff----e- - EE61HE 25,000 rads Co®® r—ffpEiR
BO—TL oerereeernarnenns M, WeE I
o M, 2,000%%E17 » F17300F
BL—]Tceeeemereeernnnens M, 102{EE M R8T
o/ M, 0B MEFGE =%
[/ § PR M; 8 RHE » BE=RH
63—TI:eweeeee TNG61M;10-1~2~3

TNG61M;10-1 [bRZE 2615 E20—25/1 5 » B B ILEBOTHMR S » (HERABEIIEEE » R
ERAE R BR AR By PR U R » B 61 BRAEATINIRTNA 3 ¢ 1 VBRI IS
BEERIESR— BRI 2 PR R 2 2 O o RN ER 69 X AREE AR Oryza
rufipogon, IRRT Acc. No. 100923 o [LEFA: 84 AR MIMUE BT R ZTI9E » BAGEDIHERE
1B S ERRET TS 1209 B o APIRM— B R RIEE SR @ 2R K -

2 AFEELRA  MEELSSHTRE » FFOREAFHEREARS FNRARREE « UG R
B >
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FERR RPN R E BT R © o DMTPERB A TNG 61M10-1 4 » Ll TNG 61
Ms10-1 B2 A=K » LG RSB A AL & 2 316 o SR BC,, BCalty 75
TRWEER BRI R AN E A -

=R AR IR E 2R 20257 » RIBEMRAREIIE R AR ERERBEERE N TetepZ

FREFIEIIM: o RIS - RS E EETNE o HERERE R AR o
= BRRA :
RE63F 5 —HIF » B TNGOIM:10-1B AR HEE 48 Oryza rufipogon 745 » R UF BRA
B HRTNG6IM;10-1=k (1) o ﬁAE@wOﬁ%_‘Eﬁf’Fmﬁ BGF A8t » i HA ~REEHBE
o 63 64 65 66 67 63 69 70 7 72 73
-l 3 %@ 1974 1975 1976 1977 1978 1979 1980 1981 1632 1983 1984
5g;glﬂlﬁlﬂII[IHIHIUIHI]IIHIH
24l 28 a
* ggﬁ %%g F1 BFCI‘ BFClz Bﬁs BF%S %23 — | — |F1 |F2 |F3 [F4 |F5 |F6 |F7 | Fg | F9 |Fio |F11 [F12 |F13
g|__=__6 e < 2}
I ERL||E &% f%g e
(o) Sy i Bt |5t || mikes | £
b Tﬁ/J 3 :/‘\ =4
TNG 61 5 @k :20% ~ g':: 2 = = 60 101 398 Yield Regional Large 8 ¥
M; 10-1 S CEERBEWRER A% TTTHRTHESOR LAS R wial test plot gt
M SsweEs g8 g B 5
(E’?HE P L B e~ e ﬁlﬁrtfﬁg%m _
#* o9z g ells 3o gLe v w
Z v e eME LOv | g# Tk FHRES349
(8> 87—\ ng & 80 | /\/ﬁ\.”.g ~
oryza 2 AR 1539 S [ O ) e
rufipogon g.ﬁ i 20 5 I N ShH oy
(IRRI Ace. L2 J20%4 2 51 S0 Bk WK
No. 100923) géfr’g sHEvY S | FH2O 2 % Fertilizer test
I S | & 29 S
58 % 8 £ Pe S <%
£ ¢ ¢ 2 L3 3 5~
g ¢ g - %
(3) g & B
6257 °
Tainung 62 =
1. ZR60RE FCHREEIE

Fig. 1. Diagramatic illustration of the breeding process of rice variety Tainung 69.

e o T e 345 5 B 5 L B T B/ o DR e BT 4 3 1 » 3k 6 BT R OSEAR
RS EE FURTRTZ M) » IS MSO280RE o PR3 2 A » 9T LS L KB f—F
 BREOT4 5 IFEF EE E T AE - SEA S BB RRERE » LR L6252 2 F,
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BRGEREERBRZAE - ZROOPFNERTIE— B NERRBE IR RE » KREESE
T REEHUE R RABYR R I MR ER —RE N - RET2EUKEAERBEHTIA SRR » EHR
HEETE - FRAEEZ AR - RET2EE P RE & 2BHES » WS - RET35
B-MEFRN AR YEREBRHEE  Flm2REL -

=-E=26R:

(=) BkihRE S B | ZROORAERMRERLEABIHEEFBRBIRLEFTET -
RETOSEMRBERIVANR 1 o ZR005RE — IIF I BOTHREME 4.9% » (A JfFAIF19.3
%Z@F;ﬁ%~ﬂ¢&@ﬁfﬁiﬁiﬁﬁﬁ%ﬁE%$Z%%°ﬁ%%%%mﬁéﬁ%@mﬁk
BHENRIEER (F2) > ME %~%WE§&W%ﬁE4%’ﬁ%—ﬂﬁﬁs%Z@?ﬁ
H%@mﬁﬁ%ﬁw%Z@ﬁ(%2)°% B B—HEARERENBRET » E260%EE

xl. ZREOBICERERE (BRET0E) -
Table 1. Yield trials of Tainung 69 (Tainung 67 as the control, 1981)

- E B (/hal He & (cm) B BB 3
= biil | & Grain yield hgt. |Days of growth| % B
Variety Parent l T (%) T (%) ' T l I ' T Rice quality
ZE60% | F3 (TNG 61Ms 10-14/1 6.80(95.1) | 4.94(119.3) J 104 ! 98 78 63 +
Tainung | O. rufipogon)/TNGE2

69

4

Z#67% | TNG 612/Taichung Sihj 7.15(100) 4,14 (100) 101 I 93 78 63 +
Tainung | 138

67

I, #—fF (1) ZEEAY ZHifF () MEEZTY
1st crop(l), 2 replications ; 2nd crop(Il), 4 replications.
2. HEZEHTE B Days from transplanting to heading
3. BRlZ#EER  Visual observation
4. BRFAEERE  Severe BPH damage

R2. ZHCOBINEBIZERZEERE (RETAE) -
Table 2. Yield performance of Tainung 69 under large plot cultivation (1983)

xX_B O B OB =B e 1
oA & Yield in large plots (kg/ha) =N Ty
Variety T ] e ] il iz} & 2nd crop advanced yield
1st crop 2nd crop test (kg/ha)
E OB 69 6,770( 96%) 6,240(108%) | 6,170(119%)
Tamung 69 (
E & 67 B 6,960¢1009%) | 5,760(100%) } 5,030(100%)
Tainung 67 } ;
|
. l e
i & ‘ b2 S B oz 8 MOEOE T B
Remark ' Ave. of 3 samples (3.24m2/sample) 4 repl. average

1. BREBRBERE -
Severe BPH damage.
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CTSRA SRS » IEEIEIER 4 %~4.9% ° MLIRE 2 EEL R LRTGEEN - BHE—IIFE
TEEIREEE » BT R T —8 - B JIFE B RN » ZRO9RILIEROTIIEE 8 %~19.3%
o MAAETRE - 22005 N AE B REACTHRMAL > 55 - EFHERRESHRZMEETS (K1)
() Z2EEEERR

ZROORBINRETIERT 2 HR AR R RE AR AR » 58— MR A605 P 15 L2 B0 TR
WE4.3% » BARFTEGIERT S5 EAL » RIZROORNERMIREEZGET » HEROTHRINELS
~5 % HHERBEREA > B TRRT—F o FHIIFERO0RTIILEROTIREE 7.3% - 1
R EIFRRBEE » B HTEREREHRIGHE > UBREZR6IFETS RIEEFH 2
Kiite 584 » ZEOTIRELA 2 RIS E o U ERHREUR 200 E R BT HEBROTHIE
74 %~5 % 2HiE » (A5 BRAVABURRERF AR » TUHBERE NG EEET 4 -

553, ZIELOORRYEAEBINEIR A EERE (REIIE) -
Table 3. Yield performance of Tainung 69 in regional test (1982)

" s B—HfE Istcrop | ETUAE oadcrop |
Location t/ha % t/ha % ! Remark
5o 581 91.9 5.48 823 | HBEEAIRTERS

Hsinchu 100% °
= =5 7.01 92.7 6.03 101.2 Tainung 67 100% as CK.
Taichung
k-2 = 6.93 10L.1 5.32 92.1

Chiayi
=3 ) 444 94.3 — —

Pingtung
2 T 413 99.1 443 1013

Taitung
?Eq . S ! 6.01 98.6 4719 85.7

Hualien
= 2 5.54 93.1 4.22 97.6

Sanhsing
s 5 5.70 95.7 5.08 92.7

Average

P AR

(=) REMpiER  BROOMMT  EUAKE « RTAE  PEMKEHERKE - FRALA
AR WTRNIRLE » BORIRKIIE RIS ROTHET S o A EAYHRG 127 H BUOSE B6THA
- BB 4 ©

(=) WMt : BROOH N RRTILHARB I » SERIK 5 « MR RO - ROTHEI
(B RV » SR RN 5 1A — P R B 90kg /ha » ELRLBSREHIER o 55— IfFae JO0BtIL I
6THAELL.5% ~15.1% » 3B M GRS » BMOOUAVRTEE St » THEEIOTHE AR S » AR
500 FERIALE  SUR AR IR P B R 0 I B B B 2 BT — - $E RV 2 I 2 R
- BTG GR) B9NTFBURRS » SERE BRE 2 (2 o IERIBRE A IRO03 S R6THE 2
ERERAD » BE— P RERATRE » Ui BEHIE - I REZ KRR
BRI B AR 2 DR o 35 & LR AR 05, » FHALZER 679E ~ 603% » BRI 7 B (H14D) B
1895 (254) ZEHREE M4 LUEHE1.05 1.25 » 1.782.4 BRI H BB ITT -

FIEEIURIER= 10 (B XBEIK+ 1 (B X B+ 2 (BD X R /BRI
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Table 4. Plant characteristics and yield data of Tainung 69.

0 e i ; RISy B Fias H SHR o mnnm.m,(\a =
CF R @ Seedlin = hiz P R R
BEH s % N H 5 Remark Ermss 828843
BRI V- - = e B i R B SR
o g Teaf blight MR MR m@@m Percentage Y | g
¥ o3 T E B lTE =¥ B B
£ " Sheath blight st | s g1 & ﬁ@u e 8 | z
= 7 5 — sy 2 a0 srain yie - -
o, T S £ - i 3 ) e
) mm Panicle blast =4 ! 4 - yz = N — W @
g By fal Y ' = %mm 9.2 Percentage Y 4 m
% 2 Leaf blast & g8 e W & W | g S
ArmE{Days from transpl. to matur. i _ R %Mﬂy _ Grain yield & % &
N i =N Ty @l % = U E . -
%__AM 5 Maturing stage Yellow white Yellow white __ Rice quality # Intermediate Hamn?mm_mwmw
RS _ £ & = ® % [ K A " * D o o
< _ Heading stage Light green| Light green ____Brown Enwli‘([vrl A ®
& = B W oo | ' @ | | ' ' & (S s | =
ém 5 | Maturing stage  |Yellow white Yellow white Seed set ‘ 8
ES B B 8y % | 8 % 3 = # E | &
=w~- : Flowering stage 1 Light green|Light green : Dormancy No No
- @ Stigma norﬁ o White | {1 White = 2 31 + , &
. S . _ Fertilizer ‘tolerance _ Modrate | Modrate
H Awn H No #  No T o .‘ E & m® ‘ ﬁ. 0w
Tm @ Straw color | 8 Green | & Green __Shattering 1@%@@&%& easy mrmwm“% easy
o, i G i it B SR 1D 5 | 9
=8 o % pnide N # © © 1000 grain wgt. o S A S
ﬁw m 1Y) _ anicie, W 0. - . T & Wj.m % | Wﬁ [l
ewm B #® E (em) S © Grain size Oval | Oval
B Pl. height - © , r = = —
i = R g Spikelet No. _ £ _ 3
s H‘mm‘&@m‘mwvmmmm s Trace Trace TE B (LR 0 T o
= & & mmmmOD =i = Panicle Hmnmwmwol,v\; B & B r‘\f IJAOM o
TR \;\\,‘ML«Jmvammmmmm\m! |7 ®&  Japonica & [ERESE o)) @ “ Q
_ S A R Panicle wgt. — N
) m | B T W & Year selected S W= 1980 g <O T S
= m @ B @ Crowing | 8 & — 1971 _ m:mé strength A Intermediate “ Intermediate
B~ ‘ . = K = b3 A f
mb . OT A o Lodging mrmEF lodging Upright
® 8 ® g 9 Z 28X ® & @ ER = 8 F =
8 . 5 MAT /mu Ms N ) _ SBPH (Seedling) MR | MR
£ A | - <8 ms g T et @E% Qmwﬁv = 9
- | = © X — eedling o4
& W B N @ W & HgEim 8049 & e
~ ‘11‘2m5m before registration Tainung yuh 8849 = {=Season = = o
oz @ R ® wWoE 8 B g @t A & i 2 S S
Variety mame Tainung €9 Variety name Tainung mw

=3

x

o PR ERSTRERY

BOOWRIR I~ RIMSE
Tainung 69 was damaged by rainy weather due to its slightly early-maturity, while Tainung

67 was not,

e
=0

b

1.
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5. EEOORROTMICI RS £5 (RETI4E)
Table 5. Results for fertilizer test of Tainung 69 and 67 (1982)

— Hl f{F 1st crop — ¥ fF 2nd crop
) f& Variety ,

Kg/ha % Kg/ha | %
SoF = OB 69 B
T Taimung 69 7,278bc 849 6,044 100.0
o5 . — -
~2 Ez & 67 B
73 Taimung 67 8,578a 100.0 6,944 100.0
o) = & 69 &
2 25 Tainung 69 7,855¢ 885 6,811 101.0
S i E R 67 5 8878b 100.0 6,744 100.0
Z & Tainung 67 ’ ’ ! .

1. HmiEEBmaERS » UETRISBEE IR T H B » LBk b B2 o

A delay of heading due to cold weather gave the good sunshine at maturing stage.
TR IIBAAYZE SR OB R AR N EE FROTHRT BUAR » (LI R B AR TEAS MG » FEIDEERE 7 Mo R 1898k
PRI o 28 £ OOB A0 B MO IR T LG ER SR6THE » BB B o
() Huitk

ERROOBTRERMEAC » 84070 2 R P R B 2 RIS e 2 BUBR B 5738 5 RS 7EAEAE ~ A1
» FRTHEHERBEE [0 T2 R BRI TEHEERAREENLE - #11l Bl
901 {2 R0 - RETOLRI: » EROORBI—FIINBAREI AN (F6) o RET0%
— A RAERLE » B - BRRER R TR KB LRI REgiirER
AT AT » MR BAELEYURZ RIE » 5% ERS 52 BEE ORI - RETSH
IR BOOBEAETE R BRAR I SERT ~ P » R AR 7% B A BS A Hii s R B
(R6) ; T20H—IFERS  BRRFESIUFEARFREGRS T SR TREs

®6. EROTHTREN B ERBA (LBL) ERMAESH (PBL) 2Rk

Table 6. Blast disease resistance of Tainung 69 in different years and locations.

1 . 10— HAF 114 " HAfE
I S 1981, 2np crop|1982, ond crop|__T2%F 1983
i 8| ) TS erop LBL | LBL I R
B4 CTro
| LBL | PBL |04 2 2 - i‘%}; “j;gm\ nd crop
— o Om /I‘:\ & %ﬁ ;s:;’\
SHEEOWEM | k@ | § @ £ | 5R2 9% | Chiayi |[Kusnshan| =F
e E R e = e o ® 777{6 B i >
Variety | @ 3 5§73 S g oa s EmR <h by
SEZMSHE, | Sl 5% M % | % B B LBL PBLLBL PBL| —p;
e s =1 B o i
EE6o (R2 R 0 51 20 1 R2/ 2 2 2(2 2|15 2 2
Tainung 69 |
P67 HS9 MS 9 8 | 4 4 164 B5HS9| — 9 9|9 9| 9 g 9
Tainung 67

1. BXERERC EAFTRBRERNA TR -

Lesion No./seedling, by artificial inoculation in incubator at TARI.
2. AR HMFEE > TARI dryland BL nursery.
3. 2HFE e Dryland BL nursery.
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69T EE R AR Z B AR E R M DU L AE B - R0 R AR R s LB TH -
FIRBRTOF 5 — W RE A AT ~ BURE » 7248 5 —HIFE # 3B RS T R EZ R A K BRE A Tk
28k (R6) - AREREEMEENEROOR=F » WA RLMEE HERARESE

7. ZEACOMBNR L AEMRZEIE (RET2HE)
Table 7. Resistances to sheath blight and leaf blight diseases of Tainung 69 (1983).

B — HfFRH R B R R =R R g
& o Sheath blight, 1st crop Sheath bhght, 2nd crop Bacterial leaf blight
Variety THEW % @ vpH | B BB AEE | RS @ BB
ead. o eading Inocu- o .
date Inoculated inocul. date lated inocul. Rate Resistance
E # 69 5% 5.15 5.1 1.4 0.26 6.1 0.6 1.6 R
Tainung 69
2 B 67 B 5.17 5.4 07 926 5.9 1.3 3.8 M3
Tainung 67 ;
|
|
WoBE 3 T 2 H OB E B 0B ‘ 2= o %
Tested station Tainan DAIS \ l‘alchung DAIS
|

BRR R R AR B EERFRE 2 — « 220N RET2E 2 it —RE R R R B EHE -
THEEESERESERESSE T EEREEEZIEY TR - EBE60%NHERY T » Hnzs
6THE RN RIE » H—H - BFRGAR (R7) o WEROERRNZ Btk R ER6TIR 2L
Tod o FIRGZE 698 EHE M B IS L A BT, 508% » IR SRR R RS R TR —RE 2
BRER (RT) o

(D gk
R RO9MR 2 BREEHUE TR A B 458 Oryza rufipogon » ﬁ%ﬁﬁ_ﬁﬁﬁﬂiﬂﬂ?&ﬁlﬁ&

8. LRECOMHERBRAEREL BN
Table 8. Resistances of Tainung 69 to brown planthopper and white-backed planthopper

|
& piis Eifiy \
o & Brown planthopper [ B iR s e e
- T BEEEE R R whitee .
Variety 11 9 1 31 Degree of Damage ‘Wh_te bhacked planthopper
1 damage ge pattern l
= OB 69 B R MR R } 3.0 T L, R
Tainung 69 1
= ol o6 W | S s s | = - 3, R
Tainung 67 ‘w }

I. TRAEE S 18N EF s 2 ~ 3MEFRKIMBRIEE (HEk) o
Biotype 1 at F3, biothype 2, 3 at Fy, tested by the seedling box method.
2. TeFemy R EVAETRED 1 B » RERERERMEAHBZTHE (17— 9 - J BB EERRTHER
TUEREER o
Tested at Fg by bhiotype 1, the average of readings in the damage progress curve (1R—9S)
3. BEMML AN H=HI058 » T s T » = HI05E iz o
Pattern of damage progress curve ; II, more resistant than H105 pattern.
4.1 (50 —9 (B » BXHERBWANBRGE
1(R)—9(S), by Applied Entomology Department, TARI,
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625% » HRPURRER  RMAETE Fs » Fy RERBREEI - 2~ SZEHIENS > HRABBE=E
EEISEENE (R8) - BEOBMBMRZE  BELBREBEREERNE » HEFTEH
AT » BRABRTAE (F8) MAFMRZEAXILHIN EFEBIM T - FRERET0FEZR
FTHMGBEERIX MR BRI » SR BREBEIAR A RETEAE20%E » Mt ERk 1 HRE
FRE o OO N RETIF 2 A HREBEHIMENE » SREBIRBROEHR (R8) - RET3E
EES PR Z I HIE > YR ERERA S FTEARBT - GEAHREREZEBEERE -
HEEN=ERRG MERE  SERGBEARBOTLHEER65E » HHGEEAZER A
FRBEETEREREZRBE -

(7)) KE:

ZEOMR KR EMRAERTNER9 o — > ZHIFAEEREHEROTHRERMEL (£4) - ARE
FXE— - ZHEEHTL.T%R76.4% » TNET PR E 7B R EOTIRM S o ZER698E 2 Rk MR
BEROTHAET S » [HAMS » (AOBRHALEROTIRMA o HER/D ~ ARIESEE « BISIEEEE - Bk
Bty & R EGTIRNR » AREBHESEMT - ZROFIRENBRAK » K& AZIETTR
— PHREROTHMAZETS o

RO, EEOOMAERMENERKE (EhE)
Table 9. Rice quality of Tainung 69 (Taichung DAIS)

| ]
‘ L] Z |
moE R E R O E WEW OB | B E o
4l o |3 | S I I = )
7 18 o E*E%w & B E § .5 25 | B g&%"wEW%
I~ o —_- [ o~ o ]
EmE |AEE Soges |7 P Sxim B EwEinis
: S oAy B EClL 1 g SR 8 15T B 5 R
Variety SIS 2 5 |3 |3 S |& 2 ja |8 2R gﬁﬁb @
g 21 P 78 ~18 2% % %
Bl B E | el B 1S X %
} EU] ' ER E A E} =] /I\EE SE |’ ]
~ - LR, !
[
OB 60 1 ’717 68Ji slelal ol 4 } 0 l 1 6[ L | L |e64181
| »
Tainung 69 I | 764701 S l B| 3|03 0[ 11 6|L/M| L 100195
— J L.
T T T
i |
# & 67 % (CK) I 72.453.8S[BZ3 1)3‘0 1l 6 L ‘L’5.3018.7
| | |
Tainung 67 T | 72.2/63.7 kB} 3 1 31 0| 1|65 L/M| L |63 ]192
| ‘ \ | | i

B HEEEEE

(=) ZEORIBIVA - BEEMIR - BREBRAERE » XLSHREZERT - MRHEHRHR
FREWE TR

(Z) RAMBIL RS » HOREARRER > TRIERAFBENERTARY > ATE2RE
LEH 2 E B

(=) Z=EOIRAYILE RIET LR ROTHIT » IR R INIAREE » Mt RAC LI Z 6T HE S
BRUE » IR R o

() HoAfth AR 772 i FA B RO THE AT 68 F 2 7 8 o
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51 B sz ik

- D ERHE > R4 ~ 1975 o TREUREALE BALOL RS AR RIZERE » R G ET02§(124—30 ¢
. R L EEAUBRAT - 1984 o HEELKS MBS ACOMT RICBE AR o (FAAATE | BEH840H) FME
HRBAFERER GHEIAD -
3. WEE%E - 1984 - EEEMIEIER Y FHiE - FEE1908H] - 8 —25H o
4. B ~ A S 1979 o KRNI E SR FHERREZHR L ARRIFEARETHAEES TR T2
PERBEHFTIN 2220
5. FEEAE - 1984 o KTEELOTIRMERBIRG - A0 18—27-

. WA S 1979 0 KIAMBEEEOTIRZE K o FELRIHF28(2)  5T—66 -
Huang, C. S, R. H. Buu, C. H. Cheng and C. Liu. 1982. Breeding for resistance to brown planthopper

in Keng (Japonica) rice. Proc. Pl. Breed. Symp. 89-97 ( Taichung, Taiwan, ROC), pp. 89—97
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Development of Rice Variety Tainung 69’

C. S. Huang, R. H. Buu, C. C. Chen and C. H. Cheng?

Summary

Rice variety Tainung 69 is a selection from the progenies of a cross between F;
(Tainung 61 M; 10-1¢/Oryza rufipogon) and Tainung 62. It yielded lower than Tainung
67 by 4%—5% in the first crop but outyielded it by 8% —19.3% in the second crop. In
regional tests, Tainung 69 gave an yield of 4%—7% lower than Tainung 67 in average.
It is resistant to a wide range of blast pathogen including that at IRRI, Philippines
and is also resistant to bacterial leaf blight disease. It exhibited a tolerance to sheath
blight disease similar to Tainung 67. Tainung 69 was found resistant in the tests to
brown planthopper biotypes 1, 2 and 3, and also to the white-backed planthopper. It
showed a slower progress in the damage caused by small brown planthopper. The plant
height, days to mature and rice quality of Tainung 69 are similar to those of Tainung
67, but its straw is not as stiff as that of Tainung 67, hence the fertilizer response is
slightly poor.

1. Contribution No. 1209 from Taiwan Agricultural Research Institute. This study was supported by
the Council of Agriculture to whom the authors are grateful.

2. Senior agronomist of TARI and agronomist of Taoyuan DAIS, assistant of TARI and senoir
agronomist and Department Head of Chiayi AES/TARI,
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A

HE  DIEROTH R S RSMERLARRERR ) HHINEN=EE - EhERRRRTS
SHIROR o PR SVTRKZERGE AR R ARARREFERRRE R I 2255 L
MR KB REERETRRE S B - BRESIRREETRREZ A ERORHFER
HAE 5 (BEMEREML > AR EAER o M FETR AR EERERETRZ R E » BREkz2
R - ghrb KN AZEZ SRR RSRFARSAERBN A HET RS R 2K BRMRAR
A RRREBC S B0 7 [ — 3 2HEMACERIGER  STRRER » BRI T ~ BB E B IR
ez AEBR G R ER TR AREAR ZRBMRAEERNBC AR #R T RER » 2
EH P ML IEZGHER

ok 2z B SRR ARR BRI L E TR 2 — A MR o — IR BEHRARA R~ KRS R
EHEEAGES=EAE  BIEE @ ZERBHBER  REERES RESEE o (HER - BRI
ZHREEBREREEH - STRREBZPVEREE - HaERE 38R BREERNZ BB

EHpEEEE (ABLRE) WPEHAEEE » LUBNTERANRZRERSL &0
o BmRBEERR KR ZAER ®'529 (chalkiness) c Chamura ez al. 7 @HETFEL#
FEABE LR (palatability) ZBifh» IBHEBWEL (allluvial soil) -~ #tfE+ (diluvial soil)
E#E=% 1+ (tertiary soil) X E#H Lz &I ; B kiliKL (black volcano ash soil) RiE
B4 (peat soil) B EZIEKRBIAE % - Nagto ez al. "9 R HE (specific gravity of
unhulled rice) BEXMEZHG  BHBRLESL. IREFREZLE - REZRKBEHSH
AREBERERE 2Bk EREZEHRE - ANFREABARAZERNHAHERS » HR
EERWEESBEZBK (well developed grains) » BMER AN BELEEREEZAK® o F
SEHE (humus) SRR LEATEEZBR » EERELESERBERSHBERBRZBR  #
HRBETRE O o WERAMNERRIEG AR EE T RRGEERRZ AR P -

R BRMIERBEHESERBERLEVEZHAENERERSR RERT -BREZ T
FZ2HRETLZRENET » MERAERREENZ ES IR 2 R DR » TR st
SR E 2L B ER I A Z AT RS o

AERBKREEEBMEZE » WZE - W2HEERBE - ARRAEIEER » WInkigE » T RILIRHE
Hiade c Rz s P REZEESMEERERETR - ARBZ B AIEBR G KREERAE &
REEESSHMBY R c MAEREUERNBFEESZEERERROER » ER=HE
R S L BRI R A A SR -

1EEEREREN PIRMES 1210 e
2AXFTRBEAYENEE - HEE - HERERUESEHEAR - BHEEXURLERRARFHIERTRE
EEE PR FE o



136 PRI ST 55 34 & 552 I 1985

MEER T &

DZR6THEZE b MEMFEEBHER » 2INERER=25% - BAEhEEART R
BRI AR IBE =R o 5{TIE » 17208k » THRIE 22.5%22.5cm » (REE » N19844—
HEEITRS o MEEE T X RERIBT HEET - BHREEAERT —3GIRERET T 2R
BERE BARETEEEREE s BRERTERESEZIE  MNARETARARERERZT
BIEE -~ RR s BB RUERRTY » BXZEENBUEERSS (AEEEAEEZ N £ - TRER
R ETE R BIEIE SRR » R RIEERZ BRIRN & B R BHBWE » RS ENEEBLRE
FRUBEBERERNEZ - st kR EZNERRZE Webb et al. @® ~ Webb * F Barber and
Barber ¥ ZIEHEET o KA PRIEREE S M5ERI Khush ef al. " F lkenhashi and
Khush "V 2 JrE 058 o TR & B R BHEEE 25158 Juliano " X Cagampang et al. ®
BT o Bl IE s 2 PIR 2 4k3E Litter ef al. "© ~ Webb et al. ®® ~ Webb ®® % Bhatta-
charya " 8% FEHAEZ °

w R

— > AR TERRES

RIB=ABHKZATERE - RARIERERERRESSBEERRGRE 2 ASRE - iR
1 FAESN B R T UM Z AP SRER A AE RN UEN=E0ER RS » Z2+8
BRBMERT - BRAE 2 A FSRERE - AREEBNEONRE s SRARTRAIDZhEY
WE RS » ARBRERAR » EH=EHERE -

gl =ZHIBHIE L —7AZHTBEE - 2HABREVERE
Table 1. The monthly mean temperature, sunshine duration and precipitation at three

locations from January to July, 1934.

The North (San Hsing, Ilan) | The Center(Wan Feng, Taichung)f The South (Ping Tung)

Wﬁ&ﬁh@ﬁ)ﬁ:@‘- Mean | Sunshine I_’recipita~‘ Mean | Sunshine [ Precipita~

tempera- | duraticn [tion tempera— | duration {tion i tempera- | duration |tion

fture (°C) | (hr) | (mm) | ture (°C) (hr) | (mm) iture (°C) (hr) | (mm)
1 13.9 { 58.4 1015 ! 15.9 189.4 : 12.2 % 1872 183.9 5.0
2 133 \ 383 98.4 169 7 1420 | .3 198 1353 0.0
3 181 ° 73.1 167.6 18.3 112.6 54.2 22.3 135.4 3.3
4 213 86.9 213.4 \ 23.2 109.4 2966 249 113.2 202.9
5 24.7 86.2 328.2 i 249 & 121.7 294.6 265 # 113.6 3333
6 269 & 1618 1879 | 276 # 171.0 455.0 28.5 1715 178.3
7 28.2H 265.8 58.2 | 273 199.0 176.0 283 193.4 207.8

P : Planting ; # : Heading ; # : Harvesting.

D BEHMEABRARERTHEZRE
F2EMBRXBRENERRERTHNEESAR MM 2GSRI  IF¥ R 2 THREE - 5
ARES ~ SERORBREEER R PR TR SE b (R BRI s R RS =R e RIS FRE %
RAfffe - APIRRERDERAWN=2 8K BABRUBERE ZRBRT 5 BRKREAR KA %
Bk - THEZXAN=ZERBEEE » FRABEREX » MEBSEREZBAOTRERE -
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AfARBE=ABRBE 2 R MERTRES @Y RATHRE 3 » FHEERZILEBRL 2 5
X 3 BB BT 6 TR AR 2 T RAET » ERE REFEIR 2GR RRIEER
PRI AR R IR = P R B R REOREIR - MR SBLEROTIRE » RTHERERMUEE
AR ZRIE I - HERTRREE « ERARRECREEX 2 THES 4 REERBUEA=ZERE S
B o Z2F b SRRAIBUEHIA] » IRREAER BEARENURRTARERE - BRAREEZAEREY
AR BRZROTHEREZ RIS UEEREEREZBR - - ER M TRERUES=ZR
AR EEE » HEROTHEMER -

REmAESREEREERE 2 RE (AFERZFHE) » REREREEEERES

SEEARE (MERMMERS REERERBEEENE ZEEERIIN - 5BEER6THE
Fi 5 MR AR SE R AR » TR 6 IR ZIRKE R RIB MR F26TIR « ERME KEERBEATRE » 5%
M b MEEREROTIRY o B EREE - TERERAATHESMMEZREZ RN ov EE
oo 2 b B REERRE TR 2B REZROTIRE ) » (AEEREZRITE R B ZEOTH/ R
ZEH EERATHEMNRMEZHRARBEERET -

®2. SHEMERASEETREZRE

Table 2. The milling quality and 1000~grain weight of two rice varieties grown at three locations

noE

il

Milling quality 1000-grain weight
Location Milling yield | Total milled Head rice rate Brown rice | Milled rice
rate (%) | rice rate (%) (%) (g (g)
. : L

The North 81l.61la | 871 ¢ 60.1 ¢ 2136 a ~ 19.58 a
(San Hsing) | | |
The Center 732 ¢ 89.1 a 636 b 2038 ¢ | 18.88 ¢
(Wan Feng) \
The South 803 b 88.5 b 714 a 2103 b | 1919 b
(Ping Tung) \ }

1 : Means in each column with the same letter are not significantly different at 5% level (Duncan’s
New Multiple Range Test).
%3, SRS EZ R HEETE K TR 2

Table 3. The milling quality and 1000-grain weight of two rice varieties grown at three locations

Milling quality [ 1000-grain weight
. . _ -
Variety Location iy tiiling yield Total milled | 1004 rice | Brown rice | Milled rice
rate (%) (%) rate (%) g (2 (2
| ‘
The North | 82.1 la 875 ¢ 78.1 a ! 2153 a 19.49 ab
(San Hsing) | |
The Center | 713 d 890 a 679 ¢ | 20.40 ¢ 18.72 d
Tainung (Wan Feng) |
No. 67 The South I 7921 ¢ 885 b 703 ¢ 21.07 b 19.12 ¢
(Ping Tung) |
Mean ‘ 79.5 88.3 72.0 21.00 19.09
CV (%) | 3.03 0.86 442 271 1.86
The North 810 b 863 d ( 442 e 21.19ab 19,67 a
(San Hsing) r‘
The Center 8Ll b 892 a | 575 d ! 20.36 ¢ 19.05 cd
Tainan (Wan Feng) ] !
No. 5 The South 81.5 ab 88.5 b 725 b 2098 b 19.26 be
(Ping Tung) ‘
Mesan 81.2 83.1 38.1 | 20.84 18.33
CV (%) 0.32 1.42 2187 2.07 1.63

1 : Means in each column with the same letter are not significantly different at 59 level (Duncan’s
New Multiple Range Test).
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R/ (grain size or grain dimensions) 2L EMNMEER » SREMEEIRER 2
RN (R4REDL) o FEEMEZRERT BRER » ZBOTHE 28 kRS 4.91mm » Bk
£ 4.62mm > FRRREREREZ94% « ZROTHIEX ZHE - NERRBRILEAS H52.95mm
»2.06mmE1.67 « MZECTHEERZRE  MEREEILAIS HIHEKE 2.88mm > 1.99mmE1.60
s RS RIBRERZI7% ~ 7% K 96% - Z=F8 5 kR Z R RE5.06mm » BRZKES 4.78mm »
Bk Z R RERERRIR 294% » BZZE6TRR MR o 225 5 R R AR ZNE - NEREE KRS
BE5.06mm ¥ 4.78mm ~ 2.86mm ¥t 2.76mm ® 1.77 #1.73 HEXINE - WERESL
5 EREARZ97% ~ 98% K 98% o MM KRR RCRE IR E ol 2 BRI A » WA RS B Rl
Bz RN AL — 8 TR FEHEEOTHRNIE 2 Bl ERE s 9E A AmME
HEROTHR Y RRERBFENEER 2 AR ARERE3HE -

R4, SHOBHERRER AR IR Z RE

Table 4. The brown and milled rice characters of two rice varieties grown at three locations

Brown rice Milled rice
Location Grain Grain Grain " Grain Grain Grain
length | width |thickiness| LoPEM/ | length | width |thickiness Lef.‘g;ﬁ‘/
o (mm) | (mm) (mm) (mm) | (mm) (mm) wi B
|
The North 5.08 la 284 b 2.08 a 179 a 475 a 219 b 2.01 a I 171 a
(San Hsing)
The Center 480 b 2.90ab 2.08 a 167 b 449 b 278 b 200 a 162 b
(Wan Feng)
The South 5.08 a 298 a 198 b 171 b 486 a 290 a 195 b 1.68 a
(Ping Tung)

1 : Means in each column with the same letter are not significantly different at 5% level (Duncan’s
New Multiple Range Test).

&S, P RIREESHBIEE R B e R R 2 R

Table 5. The brown and milled rice characters of two rice varieties grown at three locations

Brown rice Milled rice
Variety Location Grain | Grain Grain Grain | Grain Grain |,
length | width [thickiness Len-%tth/ length | width |thickiness L;I-lgtt}}:/
(mm) | (mm) | (mm) wi (mm) | (mm)| (mm) 1
The North 4921be | 2.88ab | 211 a | 171 b | 462 b1 284 b| 202 a | 163 ¢
(San Hsing) i
The Center 474 d | 296ab | 210 a | 162 c | 438 c {284 b| 202 a | 154 d
Tainung (Wan Feng) \ ]
No. 67 The South 508ab | 3.02 a| 199 ¢ | 169 b| 486 a {29 a| 195 ¢ | 1.64be
(Ping Tung) !
Mean 491 2.95 2.06 1.67 | 4.62 2.88 1.99 1.60
CV (%) 3.28 2.49 3.07 2.19 \ 4,73 2.48 198 3.59
|
|
The North [5.24 a|280 b| 205 b {188 a| 488 a|274 ¢ | 200 ab | 178 a
(San Hsing)
The Center 486cd [ 284 b| 205 b | 172 b! 460 b | 272 ¢ | 198 abc | 1L69bc
Tainan | (Wan Feng) | | |
No. 5 The South 5.08ab | 294ab| 197 ¢ | 173 b | 486 a 283 b| 196 be | L73ab
(Ping Tung) ‘ |
Mean 5.06 286 | 202 177 | 478 2.76 1.97 | 113
i CV (%) [ 3.53 3.03 t 2.11 5.27 1 3.29 1.97 130 LZ.']O

1 : Means in each column with the same letter are not significantly different at 5% level (Duncan’s
New Multiple Range Test)
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C BEBEAETEARERBEZRE

HEEE (Chalkiness) 7Ekf LB THEMEOR » BAREA » KN ELREHEER
2 FONTIE &S - MERHREE 2 S BERSRI A BPENNRREREREZRRZ — -
KRR 7 LI B R B SR BE 5 > B RUSE B 2 e 7 B R R B R REE 2 o BRI R B
BIEBEREE (BEHA) » MXBLRERE - R ErEA=ZERERREZEXEES2A
FHE > MASNRRRE 2 LA BEERED o BEREEZERD=Z20EZ A REV) © 3t
R 7 S R F T R R o T ek BB 2 R LT R R AR = o

& BB E S HIE B B MR 7 » ZROTHAKZAERNIAER SREFHEZR
ExR > ZE5RAEEEEHREERAEZTRMERRBERENZAEZR - ERMMEZR
V4B B M A A 2 3R ) — % > ELIBR b MR = S B I E R ORI BE o P T AL KR B 2 B
fLIEARR

P AR IR © SRR RS 2 AR R RS > E—E o BRROTH
2 BEERL AR b RER MR -

+®6. ZRIEMESERREREEZ RR

Table 6. The chalky characters and alkali spreading of two rice varieties grown at three locations

Location chg‘lfy?ug?aciyn (()f%)l Scale of chalkiness? Alkali spreading
_ ] _ L
The North | 324 a 24 a 6.05 b
(San Hsing) |
The Center J 2052 b 23 a 633 a
(Wan Feng) i
The South | 2998 a 18 b 643 a
(Ping Tung) i

1 : Value=chalky grain No./1000 head rice grain.

2 : According to Khush ez al. 19 classifying standard.

3: Means in each column with the same letter are not significantly different at 5% level (Duncan’s
New Multiple Range Test).

1. HEAMEESARIME A BRI R 2 B

Table 7. The chalky characters and alkali spreading of two rice varieties grown at three locations

|
Variety 1 Location chg{g?u;?;ﬂ c(;f%)l Scale of chalkiness?| Alkali spreading
l i B -
The North | 26408 ¢ 29 a 6l ¢
(San Hsing)
( The Center 1282 d 23 b 6.2 bc
. - (Wan Feng)
Tainung No. 67 | phe South 4415 a 16 c 64 ab
(Ping Tung)
Mean 27.69 2.3 6.2
CV (%) 5.27 2.83 2.69
The North 38.54 b 2.0 be 6.1 c
(San Hsing) B
The Center f 2853 b | 23 b 6.5 a
" (Wan Feng) | |
Tainan No. 5 The South 1582 d ‘ 21 b 65 a
(Ping Tung) \
Mean 2763 [ 2.1 63
CV (%) 41.21 I 7.27 3.57

1: Value=chalky grain No./1000 head rice grain.

2 : According to Khush et al. U9 classifying standard.

3: Means in each column with the same letter are not significantly different at 5% _level (Duncan’s
New Multiple Range Test).
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Table 8. The amylose content and gel consistence of head and broken rice grain of two
rice varieties grown at three locations
Amylose content (%) Gel consistence (mm)
Location Head rice Head rice
Broken | Meandy————————————— Broken | Mean-=
Chalkiness—-| Chalky rice CV(%)| Chalkiness~-| Chalky rice CV (%)
free grain grain \ free grain grain
- ! S —
|
The North 1921 c¢(a) | 19.6 b(a)| 19.1 b(a), 193 715 a(a) '| 748 a(a); 163 bh(a)| 762
(San Hsing) ] 3481 5.24
The Center 20.0 b(b) | 20.3 a(a)| 20.2 a(a)‘ 20.2 775 a(a) | 18.0 a(a)l 775 a(a)| 777
(Wan Feng) 3.92 \ 6.12
The South 20.5 a(b) | 20.6 a(a)| 20.6 a(a)] 206 763 a(a) \ 778 a(a)| 77Z5ab(a)] 76.5
(Ping Tung) 1.23 6.24
)

1. Means in each column with the same letter and means in each row with the same letter in

parenthesis are not significantly defferent at the 5% level (Duncan’s New Multiple Range Test).

R RREE=SHIR B TR RO N S R BRI K5

Table 9. The amylose content and gel consistence of head and broken rice grain of

two rice varieties grown at three locations

Amylose content (%) Gel consistence (mm)
Variety Location Head rice Mean Head rice Mean
Chalkiness Broken | LCV \Chalkiness| qpopee | D roke® | Cy
“free Chalk Tice (%) | -free Chalky rice (%)
I grain %famy grain grain 3
I |
The North | 18.11b(a)| 187 c(a)| 186 c(a)| 188 | 8LO a(a)| 78.0ab(a)| 80.0ab(a) 79.7
(San Hsing) 1.40 {192
The Center 13.1 b(a)] 186 b(a)| 19.7bc(a)] 195 | 810 afa)| 82.0 a(a)| 83.0 a(a)| 82.0
Tainung (Wan Feng) | 1.65 122
No- 67 | The South | 205 a(a)| 206 a(a)| 20.4ab(a)| 20.5 | 80.0ab(a)| 820 a(a)| 80.0ab(a) 813
(Ping Tung) | 0.49 142
\

Mean | 126 1 19.6 18.5 19.5 | 80.7 80.7 81.0 80.6
CV (%) ] 412 i 485 i 465 486 0.72 2.86 2.14 2.170

[ | |
The North 193 b(b)| 20.5 a(a)| 19.7bc(b)| 198 | 740bc(a)| 72.0 c(a) 73.0 c(a)| 73.0
(San Hsing) | ‘ 3.09 | 137
he Center 209 a(a)| 21.0 a(a)| 208 a(a) 209 | 740be(a)| 740be(a)| 72.0 c(a)l 72.7
Tai (Wan Feng) | I Q.48 | 3.46

aman i \r
No. 5 The South | 205 a(a)| 207 a(a)| 208 a(a)| 20.7 | 780 c(a)| 700 c(a)| B.Obe(a) 733
(Ping Tung) I I 074 1.58
| | |
Mean 20.2 { 20.7 | 20.4 [ 204 | 73.7 72.0 733 72.9
CV (%) 412 | 122 | 311 | 486 078 2.78 2.08 3.00
! \ '

1. Means in each column with the same letter and means in each row with the same letter in

parenthesis are not significantly different at 5% level (Duncan’s New Multiple Range Test).



R R R R 2 R 141

I RBHRERNBENRSSERBEEESRE

HIBER R BRI K 1R » Ok 2 BRI ] 47 BRSE BK SRR » TR K B AEE 2 E BS
REEEREEAEERSMBD o FWRF S PIUES R ZERPERR  SREEELRE
REZFR 2 BRI & B R BREESANEER - SRERE=SER 2 BN & BRERE S
MR TALIEAGE S » B RERZ 2R - (5 F RE =0k BRI & B RS T © i
ERENLEEIN 2 PR  ARNMOEER  AEMZBEAE—-K 2RI —BTE
EHBERENEAAREZRNBBRREE (8) ° R 9 BRERMNEESRIZHEZ ZEA
RRLEFREY & BRI 2 R BR 9 TARMESEIKE 2 BRGNS ERBEEE L
EREZARBRL R MEMER » M > 260 5 R BRI & B0 2 678
# o MEROTHU=FIREL BB RERSEEE S RESE -

S

RZERRBIESREZEEE  —BEER S BNTHES s SRREE - BMA4E s
Hh o AW RH TR 2R RS EHE - B2 BEHMSHE  BRIMKEZ B
BHRREZUENERT  ETERZMEREZER - MINEE4AHSE » FEBAZIE8E
BHELSEZREL IRERER) » BERBREARELEETEE S ARRR R RE  REZH
AEREEUZE  FREAZGENS - HEZUFEBA 2 kL% BREEERLED
o RN REXERBE 2T » UHREAERERREZSRERRZERbEZE - A2
@ % L IRK R E » KRR R E R ERA B WE S SO R 2 B EE M DS SRR S HE
WMZBEEREE - RAVEEWI LT FRBMAREES » SoAWIe 2 B OMEEN TR RIS
MTHERKREERZ R REFHBREERESS22% » QRS AEREREEE
AR RHES » BRSPS SEAERR [ B S RN LA S B » TR DIt AS & Aok U 2 AR
InLGRETHEE -

RZBHA DA ERE Y » AR NEERENERINERE 9 » BARBTRRI)
FEGRRVEOERBRESE 1 o HATRERET  BEREI AR EEZRERRR 2
Rl ~ W5 WS s R R TRENERELRAE > HEAERERE TR 2 SRS » REREE
bho BHIEEHIE (F2—5) o MESARRERE S ZIE S BB TE ¥ — (8 7 e 2 0orE 1 31
FIRNZEERRIEEREREN » A THERERRE A REEISREMILEERAEML (1) i
BIZohfe i i IS B R AR H RIS I T A B K e B B R e R H IR B T R s »
FORRIPEIR 2 RBEHRINE » R AR 2 #F# Murata and Matsushima 9" 3§ 2 #5k2 &
7 (size of hull) S2BRTERN 2 B il H BAPERE KX » Yosida and Hara *® B Resurreccion et
al. "% Fiih 2 BRI 2 SR AR E AR EERE RN BB E 2R ETR—5 - TH
Fujita ez al. © 2 KB HERWFEEEZE (grain filling rate) BIE > FEHE (duration of
the grain filling period) £ » (ATFENE 2 RESEE » ARBE 1 BER19844 1 fifFs
BRI » SRS ETEHERNERE © » HE2RE 3 REGELREHAM K
KRTRERNZEE c RZAWEPNERLMREERESREZ EHBSREFAEZREAR
THRE R RE RS BRMBZRA » BT HOTTH2#H5ESE (microclimate) 5 » 256k
S BRARE BT 2 EAT T8 » RS 990 RGBT 2 RS R H LI B HE AR
ZER > RASHIE NN LSRR RE T ESRERPE  BERETERE -

HARREZ ARBRRTHEEREER AU ERTHERNEHE b HES 2 HA(ES)
o WRBLERMEL K TR EZ LS 5 RBE ST > AMEER % KE  BRE2E
HIEZRE 5T 2B RE -
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TERBNAEERZAERSMESFBEZTSHEER  FHAZEREI=RABRZTE L
BRHEMBEREE (F2) » HHEBNAEEET2EE R RE B RSB EmALRREE 2R HE
R (F1) ; hEEERTEERAZ KN EREZTEREZAFAREER ZMERNE » RE
AAREEE T S RE SRR 2 AESRREEMACE RGN » (FRTEREZERRER » RAER
BRTHERZANTEAERREEK » BREBERKS » ERELSEEE 20 ERARET
Bz SRERICKNAZEE ZER 78I - CARNBAERER D RERRRGEHG 2B EA
BABEMAWMESRITE 290 » HERBAREH Y » B4R ZERIE Fujita e al. 9 &
B (GEEFRESERZ KR FrEffiBiE  REMMER Z&EE » BERERMT 2/ :
BEET (BRED R B AN TR ERRER TR PHERICRRIB BN - REREE » £
ZERBABERNTNTSEY  RETEKRE-

BURBHM 2 BECHBERPERNZERNEN & B R IBARE &101%20 » (LR TTEHCKR
FREZENBREEREEZBARE (BRKZREEREME) © Resurreccion ef la. ** RIfgH
SRR E AR BRI e R RIEAMBEIBZMETRRZRR » AEBEET » AlFS IR-20 7%
SERRBER 29°C Rk ZBNBESERRRZFEME N > Gomez 53t Paule Z#&ERIR
o EBRB S BEREL KRB & BEREEE R ENAS » e S BEREY & 20 EZ KR
BRIB & BEFERE 2T S aU RS sUg i 10 o MAHR=REERNEN 5 R BLRE 8
R REFRIRN & 2B TACKZIORIK » BGRB8 (b 758 5 B 1 e B T L B R AR
(F6—9) ° FREAEKERT RAERAZKRNEBREG&E8IE  BLRERSZER » JREE
] BRI T RS 2 HIE 2 R R 18 PTBLER 5 {9 42020 7R Pedh BRIR T AT HE (T BABR G AR EIEE -
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Relationship between Cultivated Locations and
Rice Grain Quality

Y. C. Kuo, C. Liu, R. H. Buu and T. Y. Chung?

Summary

Two main commercial rice varieties, Tainung No. 67 and Tainan No. 5, were
grown in the northern, San Hsing, Ilan, the central Wu Feng, Taichung, and the sout-
hern, Ping Tung, parts of Taiwan. A total of 22 grain quality characters relating to
the milling quality, grain appearance as well as cooking and eating quality were evaluated
in this experiment. Significant differences of grain quality characters existed not only
within the same variety cultivated in different locations but also between different
varieties cultivated in the same location, and the variation patterns of these characters
were not quite similar. The degree of rice grain chalkiness increased with increasing
mean temperature and sunshine duration from the south to the north during the grain
ripening stage. However, the head rice rate, grain width of brown rice, alkali spreading
and amylose content decreased from the south to the north.

L. Contribution No. 1210 from Taiwan Agricultural Research Institute.
2. Assistant Agronomist and Senior Statistician, Department of Agronomy, TARI. Agronomist, Taoyuan

DAIS and Agronomist, Kaohsiung DAIS, respectively. Wufeng, Taichung Hsien, Taiwan 431, ROC,
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M. A% IR RS AR ER BE

B DIEAEBIAL » SR 4 55  ZEAIFE 2414 ~ IR30 - IR29 ~ P1162319 - USSR No. 45+
Pratao % 8 EEAYMEE 3.5~ 4 EHF > DIAKMA 10°C EH O X » IRERIE S 3 2L 30/25°C
B 20/15°C BEME » 2 x 2 =4 B MEAFEBEBEGT » EH 10K A REZERE
%A 210#Em? Sec! %MEHAER 12/ ERBHAENCREHAMNEE Y8 K1
B BRZIEEMAECEREZMBE  (HRARSANESEN  BEEENEZ BEEE
PRERERY &R [EBEEITL, 30/25°CEFR » B EEMELE ABHER » BEAREZ
THFEREE  EHBHE 2 EEERRE FRAREEN A - HEERELE 356 RE
%o B ERE TR ESSE S TENE  c BEESEREEYEEY o BRRFEE EIEHHE
BAtR o FURIEBERBNG 2 E B IR EEE RGE R ARE IREEREE —

BERRWEHRERPEHEREEBBIEHOER « RACCR AN > RIRLERERE -
(BRFEAFFRAEEGEE () 288 RAFREEFYEREE (chilling injury) 4
KBZEEEWE MRS B BB ~ TR B £ FRM > FiMAEE » EETRF R
SRR G E—HIERRE (BRGNS BETREBERES - ZFEERAFTRIONER » 5]
FEHIEE » JIEEAL s BBTE - REERE » BNTRIBEHY - RERERSHE 281
WEFHEEERERBEOR 6 K > I 8K » dELILEHE S IUER » BRFR TRAEE
BoK » FHEREE - REMIRIERERNEEM 2 ERMEE 3,722 > N1982F-3 ~ 4
FHSIEHEEE 20 Z6k - T8 25 S TRESHKERXEARE-ELTRLE TR
EINHERRERS 7,6770H (BARTIF-EBRERREERNERS) » RIEWsERDKER
MEEREZ—-

BT O B » KBERZRERESI0~12°C » KA KB ¥E REEM 2 BETHINE
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BIFRBERER . (5) AW : BRLETE » BRER  fakE Lt » B - Z£EM
R EEE  BESMENT @V BRRERE Rt » 5IAMBER By ERERN - LEBT

LEEE BRI WARRES 1211 8 ALF(FEERTERERMEZTAGEL) » FHLEH -
2 AR RERBEBA A  MEITIER - 28E EhR B -
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EHERME  BRGKMNER  BEXRBEROARRE -

KBEHEERES > BEBEREZRRRBRETR » METERER » BRATBRETE
EHEIBIL151820 o TG E RS —~RFIFHEBERRERRE - —~RERRBUAREHIBEET
BE - BERBEEARFIAEEHARERZRE » REABZHEE » FRERZRET— > &%
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£ BRERBEZHEHALT—5 ) SREBREET 30 RRRRT A TR REE T BT
—ERRPE) > WRERERRENREBE » MASHEENRZBER-EEER » £KELVHR
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RAERBEBER BXE » ERBER 270 2Em™S™ » JCREHI12/ N o B—2 KR » Mt
HEES.S5~ 4 B ANEMAERBZEERERS R RERHE 10°C » FmEREE » REREG
9K E1 AR BEGERBFZAB IR =FN (F102) » 1 HBERE » 13=5—
BERFAT  ANEHAERMS MAERERREERE (30/25 20/15°C) - EREBRZRE S HIE
EE2A 10 BMERBEKIR > BELSBREMZBIEE - BIMEBBEEM®EK0 3565 9
KRG 4 REH » BREARMESHTION » BHRREFES 2 - 3FI0EFBER > LWEHHE
BE > HRENEERHEMEFRESR  BENEHE 20ml> 0.2M Mannitol #EZ 9%cm FEHF
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Table 1. The growth rate (cm/day) of seedling under different air temperatures.

Times & Pre-treatment at 30/25°C Pre-treatment at 20/15°C

Temperature ool ool

AN pre-treat. | . Post treat. pre-treat. | o Post treat.
Varieties | 30/25°C 10°C 30/25°C | 20/15°C | 20/18°C 10°C 30/25°C | 20/15°C
ACC 1303 0.136 0.054 —* 0.513 0118 0.257 (0.042)
HCW 4 1.386 0.101 0.656 0.648 0.380 0.079 0.551 0.313
IR 30 0.764 0.039 — — 0.164 0.073 (0.097) —
IR 29 0.742 0.126 — — 0.255 0.059 (0.095) —
PI 162319 1157 0.435 0373 0.065 0.443 0.009 0.453 0.199
USSR No. 45 1.653 0.127 0.745 0.391 0.411 0.077 0.813 0.213
TNSY 2414 0.957 0.200 0.249 — 0.154 0.064 0.391 (0.145)
Pratao 1917 0.185 0.034 0.003 0.697 0.116 0172 0.012
Mean 1.235 0.176 0.352 0.277 0.377 0.074 0.439 0.184
*All seedlings died before reading

PE7E3. 5~ 4 BlRHER 10°C  ZIEBER 9 Xtk » £ MEZFHIEE » RREMZRE TR
B (R -BFEEZEAST (R2) B4 EHZZREEE » Mz 8 AREMEZT
EHERPE - MSAEERREFTRET ZPHEEEREMS » UFiE 45 HCW 4 B USSR

Table 2. Effects of air temperatures before and after low temperature treatment on

survival rate (%) of rice seedlings.

Pre treat. at 30/25°C

{

Pre treat. at 20/15°C

f

Treatment |
Post treat. C Posttreat. | deans
30/25°C | 20/15°C 0/15°c | somsec
Varieties . (A) | (B) (Y (D)

ACC | 9790+ 435 69.70=24,79 88.80--15.91 8490-26.70 | 85.33-=10.182P
HCW 4 86.10=24.23 96.90== 639 96.40-= 7.32 9580 694 | 94.0534.59%
IR 30 0.30== 0.90 0.40+4= 0.76 31.50==42.39 3720-=3086 | 173517124
IR 29 0.60= 1.22 0.30== 0.99 17.69--28.50 42504237 | 15.27-=17.229
PI 162319 89.00-=22.54 96.90== 930 61.902-35.67 74502004 | 80.57==13.45P
USSR No. 45 | 100.00= 0.00 93.20== 086 |  78.50==20.60 95.80212.60 | 92.38= 8.22%
TNSY 2414 | 40303078 15.20215.04 } 92.102-17.63 92.50212.20 | 60.02:£33.47°
Pratao ( 42.20--27.88 32302982 ; 52.60-:34.41 79802028 | 53.48::15.98°
Mean 56.002-39.19 |  51.73:-40.41¢ i 64932737 |  75.49:221852

*Means followed by the same letters are not significant difference at the 5% of probability.
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Table 3. Analysis of variance of the survival rate of rice seedlings under different treatments.

S. 0. V. df. M. S. ; F. | P>F
— | J—

Varieties 7 { 40,765.96 68.225%* 1 0.0000
Error (A) N 597.52 !

Treatments 3| 8,868.08 16914%% | 0.0000
Var, X treat. 21 ‘ 3,309.52 B8.312%% ] 0.0000
Error (B) 216 524.30

Total 319 \ l

No. 45 &H%E » HXBHHEWSE (ACC) % PI 1623195 Ll IR30 ~ 29 ZiisikiEE « BrbkE
HHZXREME  EREENEZEEREHABHEEREGRANTE  BENMSEE 30/25°C
EERNTRIE 20/15°C TEER 2 RIEBHR » MiE 2T O EERER53.85% » #£E/70.21%
cERBEEEZEFRERVEXBHES S RIE » (ARLERRENZETHERE/] » EKEEH
e 30/25°C EHERRTHMF I IERE65.73% » T7e 20[15°C EHE X 58.33% - ffE
éﬂﬁgiﬂiz SRERERE K » ERTRKEREHEREENRRE 2 RETR—3 - BREHEHE
EHEEEHBEFEEZVENS » WERENFNE 45 USSR No. 46 SRBER/ » if%E
Perp S S EMERTIE 2414, PI 162319 FISBERA - —&iTE » SEEENZ&E (30/25°0)
WinEEEHER 2R MEEEZZBR (30/25°C) RIM#BEEEZRERE -
= TRERE o EREEREHREERSHEETEE ZHF - MR ER R ERREE
03526 9XRFHEE FERH) » MEHRBHRZERE2HRENENEER » HEME T
EEEE AR EEE Y HEEk » [ 30/25°CET MY » HEEELEHN 20/15°CTEES
Ko EEZEAFER 30/25°C T (A1) ; RMERERESE 3 RITNEZ MRS K 2 EEE

Table 4. Effects of low temperature on the conductivity (#V/cm) of cell leakage with
pre-treatment of 30/25°C.

Days of low temperature treatment

Varieties \
0 5 3 6 9
S S ‘
ACC ! 33.5546.81 E 24884 6.13 52,444 22.98 90.544= 43.25
HCW 4 ! 34.78+6.24 j 19.17+ 498 2722 8.28 38.02=4 2785
IR 30 34244551 22,95+ 681 146.25-= 32.90 323.85-4= 49,79
IR 29 33.40-5.95 139.61-+4931 346.05- 43.05 420.804% 45.74
PI 162319 31.33%=7.03 17724~ 3.81 23.124= 471 \ 45.26-+ 31.81
USSR No. 45 ' 31.09-4-5.16 26.25+12.15 35.04- 10.80 \ 54114 41.00
TNSY 2414 47212931 34.90-+10.43 152.20=%= 33.66 ‘ 257.104= 34.74
|
Pratao ’ 34.344-0.16 | 37.79-=18.38 121094 5851 | 22981=% 7481
‘ |
Mean | 34.99+4.79 i 40.412=38.06 112.93-4101.93 [ 182.44-=136.57
|
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Table 5. Effects of low temperature on conductivity (#V/cm) of cell leakage with pre—

treatment of 20/15°C.
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Days of low temperature treatment

f
Varieties \ — ‘ — —

‘ 0 3 J 6 9

!
ACC | 24.67-+8.55 11,084=1.91 18.64=4= 3.27 35.48-= 37.03
HCW 4 \ 25.24+716 10.70+1.54 1 12.38+ 2.75 26.61-= 38.20
IR 30 . 24.36--6.43 12.53%2.79 33.98==38.62 137.254=111.34
IR 29 l 25.00+4.78 13.1743.22 75.30-=86.08 197.30-=127.88
PI 162319 ! 23.3548.78 11.524-2.22 22.18-=14.18 102.52-=100.61
USSR No. 45 28.39+4.95 11.3142.51 18.77414.55 58.65-= 75.19
TNSY 2414 fl 28.25:+9,51 14.0142.76 | 19302 2.13 61.90-= 67.46
Pratao ’ 25.34=7.07 12.0342.72 45,06--59.08 147.94=159.05
Mean i 25.20=1.31 12.04=1.06 30321973 95.954 56.70

Bx IR29 % Pratao MMmREHLERER (BB0XK) AEFNEHE 2N » K% MEERE - 2157 6 KBk

o HCW4 E USSR No. 45 ZHEEERE 8 K&

120 .
1acc s (EAHERBGERL 0 F) 4 » Hbh 6 fifE2 88
390 31R 30 BERRIGIN o FUEE O K& AERT NG 2 E B
360 SN WG 5 (EL R N2 0 BE A T — 3 o SR AT
330 6 USSR No.45 3 BLo20/15°C 2F % (El2) ; wEBEEEKES
TTNSY 2atd K B HRIEALEER (0F) BHE » 7658
g 3% T 6 RATIIE 2 SRS 3 RE® » (B2
> 270 ;B IR30~1R29 % Pratao =HEAHGZHE
. 240 ,  BHIEETZI S RSN R 2 HEE -
'_
}%210 m210L | AGC )
g
R B
b 3 4R 29
8 150F >150 5 Pi 162319 g
= 6 USSR Nqa. 45
120 5120 S TNSY 2414 .
90 1 % al 8 PRATAQ
g 60F 7
60 6
5 S °
30§ 2 30 N
0t B 5 S 0= 3 s

DAYS OF 10c TEMPER ATURE TREATMENT

6
DAYS OF10'c TEMPER ATURE TREATMENT

Fig. 1. Effect of low temperature treatment on the Fig. 2. Effect of low temperature treatment on the

conductivity of cell leakage with the pre—

treatment at 30/25°C

treatment at 20/15°C

conductivity of cell leakage with the pre-
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#
FUREHEE 9K » fr HCW4 ZHBE(HE 0 REILSL » Her 7 REZ BBELBHBGIE » Hah
BRZEZRRK -
= B EARBHREEERR AT ARG - BREEE RN R EET ARSI 2GR
RER » HEABE BB iR 2 SR ERFEEZ AN » BREEIL. 30/25°C BEE

Table 6. The correlation coefficients between conductivity and survival rate.

Days of low Treatment®
temperature
treatment A B C D
0 — 0.0673 — 008630 0.1605 0.1568
3 —  0.4989%* —  0.4806%* — 01865 — 01643
6 —  0.7743** —  0.7710%* —  0.5219%* —  0.4604%* v
9 —  0.8677%* — 0.8913** —  0.7869%* —  0.7116%*

¢ : See Table 2. for description of treatments.

» FAABR SR B LL 20/15°C FEE R » ZEEBEERLL 30/25°C FF% » ThRESRZ EERES

30/25°C = 20/15°C» %53 » 6 » IRAMABZHEENRFEREGHE ZAHN » LLUEE
BEIRE 9 RZMEMFERS - EERBERMLL 20/15°C BHE > £H 3 KEMMTEE » £6
RH 9 RZEEERAERY ST AN GREEKE » FRER ERE LK S8 ERGE ISR
#Y) - HEREERERRENREEREREEFHNRENYE - REEERGREETEERS
PEIRER » RE T4 EEEETEARETEERERE  IRE2HEF AR EFEES
RERRER » EERBEEKE  BIRHBRERSE -

A. Y A=88.902-+0.398A,+0.210A;—0.049A,—0.279A, R2A=0.77

B. YB=122.566—0.706B,-+-0.280B; —0.115B;—0.237B, R?B=0.83

C. YC=79.036+0.334C,+0.455C; +0.066C;—0.262C, R?C=0.63

D. YD=72.660+0.689D,+0.448D;+0.006D;—0.274D, R?*D=0.52

YA BERBEMHELL 30/25°C BERE (ARHE) ZHIEHRMEHE -

VB REBEEALL 30/25°C » EEB L 20/15°C EERE (BERE) ZHIEHRMHEH -

YC REREIAHRELL 20/15°C BEBE (CRE) ZFiEkfkE

YD BERBIEFILL 20/15°C » I L) 30/25°C ZEME (DRE) ZHEEMEE o

Ag6eBCoo D FRIBFRIE 2550 > 3> 6 » 9RZHBE o

R*A~B~C-D» 5 RIBHEERIERE -

M- BEEEEELFEEZG  RRER 10°C 2EREEE » &M B HERRBER
MR (Ft-£A) » BEL - ABREREEMM 30/25°C BB T2 IR29 HEREEKE
# 3 RAIZHARE » HErE MBS 6 RUNEZ G HESBERM - HIEEEERBES 9 Kk
FHRR 4K USSR No. 45 WMMES » BEARE - EERENEEEEHREERR BESE
BHE » BRERENBAEEREEFRES 0 KRE 3 Kk » EMETRBRE THEREMFYE
EEREREZEZR  RTEREEVHZEETSMNERRE 2 FE > AEEREERKEE6R
BOK > MIREEEZE 20/15°C B EHMEEERE B - ERRAERETHEMS E
BEFBSTREETINEA » AEABE » MRELL 30/25°C BHE » THEBKZEERES
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Table 7. Effects of low temperature treatment on fresh leaf weight (g/leaf) of rice

varieties with pre-treatment of 30/25°C
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Varieties

ACC

HCW 4

IR 30

IR 29

PI 162319
USSR No. 45
TNSY 2414
Pratao

Mean

Days of low temperature treatment
| I
0 3 6 9
0.165=0.027 0.2072=0.034 0.227-0.019 0.206=0.022
0.076==0.026 0.118-=0.026 0.145==0.015 0.1452=0.012
0.147+0.029 0.189=0.034 0.190=£0.027 0.124==0.018
0.134=4=0.025 0.115+0.030 0.083-+0.017 0.074=0.011
0.167=0.024 0.220-4=0.043 0.2374=0.030 0.232=4=0.026
0.183==0.029 0.219220.037 0.226=0.040 0.247=+0.036
1 0.0523-0,024 0.0860.029 0.103-0.032 0.074-0.019
0.273-=0.025 0.2980.066 0.3084=0.045 0.268-+0.048
0.149==0.063 0.182=0.066 0.190+0.071 0.1712=0.072

Table 8. Effects of low temperature treatment on fresh-leaf weight (g/leaf) of rice

varieties with pre-treatment of 20/15°C.

Days of low temperature treatment
Varieties —
0 3 6 9
ACC 0.163-=0.025 0.192:40.041 0.226==0.018 0.224-0.026
HCW 4 0.091+0.025 0.1424=0.044 0.15640.017 0.15320.026
IR 30 0.158-=0.028 0.174:=0.033 0.2074=0.034 0.167==0.049
IR 29 0.129-0.026 0.1542=0.036 0.172+=0.038 0.1412=0.044
PI 162319 0.1742=0.028 0.195=0.031 0.2322:0.040 0.208-=0.040
USSR No. 45 0.188=0.028 0.213240.035 0.237=40.024 0.226-=0.044
TNSY 2414 0.067-0.021 0.086-=0.032 0.138:=0.014 0.1252=0.019
Pratao 0.276=0.034 0.301-£0.034 0.311==0.052 0.289-=0.082
Mean 0.156==0.060 0.182=0.058 0.210=£0.051 0.191=0.081

30/25°C & 20/15°C » 7E{EBEIEBIIAES 38 RATNZ EHBRF ISR R AIEARM » M 6 KR
HoRZEAREITNEZEEE Z M o AL 20/15°C BEHE » APEREERMEEIX
s HESRAEERY FEEZTAN o RR7EEERER AT e S R SRR 5 R A IR 2 85 »
ERAFEETEE S/ kB
THBEE R R L RS R CEER BRI R » $ERERE K - BURNEER

AR E 2EBRE MRS T RE R EREERRA

HEE -

B
-7
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Table 9. The correlation coefficients between fresh leaf weight and survival rate.

Days of low

Treatment®
temperature I
treat. A B c D
0 0.0141 0.0953 — 01040 — 00912
3 0.2341%* 0.2855% — 01282 — 00351
6 0.3838** 0.4173%* 0.0680 0.0660
9 0.5627%% 0.6615%* 0.4229%* 0.2414*

¢ : See Table 2. for description of treatments.

1. Y A’=27.055—418.158A," —164.666A;" +42.207 Ay’ +660.638A, R2A’=0.62
2. YB’=14.039—360.06230’—122.958B3'~76.615B6’+771.393]39' RZB’=0.68
3. ?C’=47.702—161.170C0’—148.272C3’—95.901C6’+503.204C9’ R*C’=0.40
. ?D’:48.901——509.355D0’+13.938D3'+12.650D5’—I—477.504Dg’ RID’=0.31

YA, B, C, D SEEEZEGER » 555 4 R 2 IREHE

AggeqoB’ - CD - G HIBZEENMERRIEZH 0~ 3 ~ 6 ~ 9OKFTZIEE -

R*A" - B/~ C'~ D BHBEEFRERE -

& B

IERE SRy ER A EERT S B%EE (Chilling) fEE (freezing) =& @ » EEFZHEE
EEFEFTEABEEZ R » MEEAEYEEZBE - REBEEYER BN R EREE
ZERES  HEBEPERNTR » B 225 BWERS FEEDABTESR 2 AR » k%
g O AR > FH D Sachs FRTE » Fin 3 [REHEMFBRQHHE (LS sl » BB RIE i »
IR RS 2 AR ATEIE 5 @ Lyon SREERFERTHREREEEE 2K MR (Liquid)
EIXEREIEES (Solid Gel) » AR MHAYEEEE o R BRRBEOTIZE » R PTEMEE MM
BRREE R YIRS > EEHWEASEZEY » HBEmE e S =g iiEs 5 MR n
FENFNERI TR K B {v.mlE (Plospholipid) AY&E @ o fZA RN » MMEAER Y IME » BEES

s DR B SR IS KR E SR 2 % » SAEMESRERN - At BERIEYREZREE
s A EIFMMEEF®REE  NEMREHYBRVERE » SRR PHhYESE Bl
TEBE ERIIRE -

KBEEHZ MEEEERS - FEATETRME T~ E » BFERB AR B TR N E
BRI B R 2 A8 E » #iin Chung and Vergara ' LIH &8 15/5°C B 3 HE#H 6
En 2 RE1I0K » BHRAFERATNEEREZZREBEEN » 3 EM AN 18 6 ZEHMIBEE
Be o Lee 0 DIH AR 10/5°C 32 ~ 4 ~ 6 FEWMZME 4 —5 K> B 2B 4 B
HEREMEE 2R BREER » 6 ERHIFERS AR LEWESE - KEEHS BT LA KT
PEmEEREBRABL 10°C BABHBEZEERE » VSEHRS - 6 1y K ek 1
o BRAFTLUERMR 3°C BEMRE 2R HRIAHE 3 EMRRIBIKBZMEE &4 « ZX
® PDATRBEEMRITREEHS  BERAS 225 RRAERHZHEE 4°C EBEMNE » HBRAHR
REBENREE - BAFESE © B ERBLL 10°C BB 10K » 53,5~ 4 T FfE
HZWEEEZRER » RITEGENEER

S
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AP DU A R A S BR T R IR B E R - AR E R R R TR RS
AR RS  MUIRBHIEZMEE - B - DRFISEZYE - RBEHREZEREENS > £
BESMAERE (30/25°C) THEEZRE  HAREELERR (20/15°0) THEERN - ILE
SR ISR o FIEEEE % 2 WEN > MEEBERE  RENFAME > EURERT
MEEMER SV - YNG4k USSR No. 45 SMEdEEy Bl EEZ TAREER
R 2 R -

BRI ZEEBE AR SRS SR » (0B 2R R > FNMER RS
BN % AETE SRR B © (SR E 3 KR T IR29 % MAM 2 HEES ARSI -
H RIS E T2 8% » RNENRZEREE - (R EMEBE - BISMRE T BE - KR
PRFRBIE 6 KL » WIRILZ S MR 30/25°C %Rt #esR i HB ANFT /1 4 % ~ P1 162319
824t > EEEBARE L TT » FORMNILE BRI LR TR T 2 R B T BRI B A 20/15°C
%> ZEEBRIHE 6K » & IR0 IR29 B Pratao =72 Mg H s SRER LARSL
) HoR RN B AR T A NS © BURRUME SRR 2 B % » RHERAYRER IR 2 %

FRLRE R R 2 M ST - TSR RN 2T RS S RRER - PMEREE
BIAEEES 6 K - R IR29 251 » MBS FBUR N » RN ERIZIEBAAHKES 6
K B IEHER SR Z A RS EEEREE o ERETEREES 0 Kik - R E
MEHTIE 43R USSR No. 45 WRBEEuML » KW SRR M2 8% » FoRREK9
RUGEEBR I » WEBOEREERRENE > 9 K2R E R LB 4 Ff2 stk -

R B T 2 — B SO
HRETEENEE (B
3) » LIFATIR A B 100f 1= RV
USSR No. 45 &BE ’ ° TNSY 2414
AREEHRR R E R
semnEzyeghe 80

90

° ACC
PRATAO

K 162319
RISt S REMEE 70 Pie
M43~ Pratao Z£MF © 50

2414 B PI 162319 =¥ &

EREETEZTRES 50

©
TRERZRE ¥ Pl S 40 -:zgg
162319 TEWMEEES o 30

B AREFEREL
ERERR > MmEs 20
BIRERFREE » HRAR 10
REHIER R - HF
MRS » R Y
MEFREZYERILR
RIS A E S o 5B Fig. 3. The effect of air temperatures before and after low temperature
T e o 2 e treatment on the survival rates of rice seedlings

AT 241457 & Pratao » BHEHRBE IR RS E RE 2 REETRI2 S m [R29 ~ IR30 L » BIR)
REBRREREREAREFAEER  MREEZEFTREBSBEFRETFINEZME - himE
TREFREREHREEEEZPE I B AR FERESE > #REAKE) 2t RgEy
B MERA SR DS MERE 2R - RBARR B REZER - LFMIE 45% » USSR No. 45

Treatment
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R PI 162319 & F#EZMELERE  HABHVENAR Pratao ZEMFUINFEEREF 15
%> kL IR29 % IR30 MMEIERE - HWEKEAAEEERSRASERRERERLIT B LEH
T AR RSN o Pratao REEMNE 2414 SHBRMEEERZME D » HEHEE
HREATHGS © » WHEAENERGESHEREENRETEERBRIE -

SRS HREEE » FEESHLMHEREZRRRGAER  EREFTRERRES -
NMEBREEBIA RS 3 REEFNE 2 SEE CHEI B BFREE BRE 2 AR » JHE5 FHEE
EREEEEZERTRE » FREEREEHAKS I RTNELHEEEARSR - WERRER
ER % BAER MBS - MMM REREREEERE 6 Ry EME KM » AFMBREBY) - o7
IEREIERAAE S 9 RITNEZEEE » IHARERRENZERES —~  BEERBRNAER
I R  EREIEBEAHRAT NG 2 S ERARENFERE EARZHE  WEEES
BENMEBREERREE 3 REFM NG 2 SRR B F IR 2 AR T ERE K » HBRE
TREEEE R MM A R T R - MEREERERSE » KRS ZAMAREREIE » HERREERNR
IR 9 RATIE 2 S E ER A EEZ MM AR ERE KE - RRTENERZEFTREASR
HUEE > EREEPREE 9 RITNE 2 GHEE » HAHBMNREREN A ZREZ— - HELTE
MEEHRBEE o SREEAKE I RITNE 2 HEERE » Rl HER &R -

BEYMR

1.4:49 « ZFEUME (1980 - 1981) RS £EF P2 BERSR » THEEEREZHGORICEEERE (BRA
BEEB N2 IRRMAE) 1M - oPR2P

2,44 ~ BIKAE ~ BEETE (1979) MYBIERERE Z AR R » BIEE%T (11—12) ©386—391 ¢

3.EREE - BER - FEE (1976) FIAEREHREEENEEZAR  TEBRERNHARERER 2SS
R RERHAE25 (1) 1 7T—120

4.5pEE - BER - 2rEE (1977) BEWEEEHEAS  PERXEFZW (3) 11283—126-

5.FE2H (1955) fRE » AL ARKIIRERS » POl

6. B ~ B EAr (198]) AFSEMHATNEEEE  TRRAERELZHAGIOEEENHE (BRAGRERN
ZRIFSRE) FEERE P o

TEFEE « R -« BhEs (1973) FIAERARSREMERZHE I MEEIREH N HERERZ2
B pHEANIFAE24 (34) 181l

8. 2% - BPIEs (1982) AMEMEMENZTZE T ARHE CR) KEBHHERZRIE » hEARPHSL (4

Y : 255264 o
9.EEETHE ~ RICAE ~ BEkE (1974) KB HESZ R - I TREHRENAEHRE Nz ER » PEREY
W86 1 19—27 o

10. 8505 (1961) PEMpiig i » EAAEMER]]  14—24-

L8308~ SR (1972) BELIEAE 2B » hEREWTT 1 16~25-

12,155 (1976) EREARS TR HMISEMN R B2 PR » R R 25 (2) 1 85-92.

13.AEATE (1968) KEOMEMHEHFFCHT2TE  # 1% GRS KEEEKCOWT » FRESHE
18 (1) 33—40¢

RS ERE (1979) KERBEOERTEFL LWL E & Ok - AfFRE48 (1) 139—45.

5. EH - BIUE+E (1964) iR 5 WEERE FRCH T o7 > FEEHE 14 (3) 16820
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Cold Tolerance of Rice at Sceding Stage.
I1. Effects of Air Temperatures Before and After Chilling Treatment on

Cold Tolerance'

T. H. Tseng and Y. C. Teng?

Summary

Eight rice varieties were used as experimental materials to study the effects of air
temperatures (30/25°C or 20/15°C) before and after low temperature treatment (10/10°C)
on the cold tolerance of rice seedlings. The duration for pre- and post-low temperature
treatment was 1 and 2 weeks, respectively. Seedlings at 3.5—4 leaf age were subjected
to 10°C of low temperature treatment for 9 days. The light intensity was 2704Em™%s™
for 12 hrs per day in the growth chabmers.

The air temperatures before and after the low temperature treatment did affect the
growth rate of rice seedlings in terms of seedling height. In general, seedlings under
higher temperature at pre-treatment stage showed higher growth rate and the rate was
maintained throughout the low temperature treatment period. Seedlings under lower
temperature at pre-treatment stage, however, tended to have higher growth rate at the
post treatment stage.

Results also showed that the treatment of 10°C for 9 days was adequate to reveal
the varietal differences in conductivity of cell leakage, especially for pre- 30/25°C trea-
tment to show a higher and wider range of conductivity. A similar result was also obt-
ained on fresh leaf weight,

Based on the data of survival rate, which were read two weeks after low tempera-
ture treatment, rice seedlings under high temperature (30{/25°C) at the pre-treatment
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stage tended to have lower survival rate for semi-cold tolerant and cold sensitive vari-
eties, especially with the low temperature (20/15°C) at post-treatment stage. However,
rice seedlings under pre-30/25°C and post-20/15°C treatment showed the highest survival
rate among the 4 treatments. In addition, the result from variance analysis revealed
that the variety Xtreatment interaction reached the 1% significant level. Cold tolerant
varieties such as HCW 4 and USSR No. 45 had little variation under different treatme-
nts. The semi-cold-tolerant varieties and cold sensitive varieties, however, had a relati-
vely low survival rate if the air temperature at the pre-treatment satage was high, but
the survival rate was higher if the air temperature at the pre-treatment stage was low.

Regression analysis between conductivity of cell leakge and survival rate, and fresh
leaf weight and survival rate indicated that both conductivity of cell leakage and fresh
leaf weight, measured at the 9th day of low temperature treatment, can be used as in-
dicators for screening the cold tolerant rice varieties at seedling stage.

1. Contrilution No. 1211 from the Taiwan Agricultural Research Institute.
2. Assistent plant breeder and former plant breeder, respectivety, Department of Agronomy, TARI,

Wu-~feng, Taichung, Taiwan 431, Republic of China.
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WELEARAHEEREIA DA EZIHE
WA AR

FE L4 EINERE 5 53 B16A K4 ALGH B M » ERTRBIEIEESERAE 2 REER

» ERRFEABRDEEZMVE  BERTEBRBPAHTHEERE  NMERGE (A B
4,529kg » /[FEE M (B) £55043kg » KEEME (C) B 4738kg R AFEMGME (D) H6915ke
o {EELE AT ILMRRS » BBIA ~ CRID SR —8 MBS B miilEeE » LDl D SEER
—IIBAEEE & 6932ke BiE o BEMEETLERD SW R - BERERZ SRR
¥ (NFE) §REZERETK - ERPENEREBEE  WEEREHZERATRREENZBHR
» REBLACERRAD 43 TR MR B,

ik (Mesona procumbens Hemsl) H—EARMEATELR » BAREEBEEFRILE » RE
PETERBATESE > HER=% SRR ZE BN - & - hig -~ KEBSH AETHEEER
3% 6,000kg L) » AR T EBENHERE20~0T ZH » EHEAEKERIO~ISETES » Bt
— R Y 3 XN ESEERRD - WHEH  BEAURAE—EERFD © - BNER
BEMMTREE » WIMTEANES » IEBRAMERSEMEE » R AR -

B2 RIBE A B HBIEAE » (BRREAREWE » BUiRERH R RBESE » AIERAREL
Bz BEETEREEER  FR—EREDEA » B2 SEEETEERER  LERERTHE
78 > DLMIBE R—REEBIETE Y » RERESBEER > UEBSHERESES ~ 66 » BRKE
2B BREZBREEEE  WE2ET— > DENLERABERESE  AMEENL » HHER
BARFERREEEEE, 4 W~ TTRBEBE  Fi s nEs R8s ERBREERDEE
s DEER SR ERRERAERNZ T EROERER BRI ENBE -

ER G %

AHREBHAFES @R NEBEYE ) AEMEERKEE T ESHNE - BERHS 3
F16HR 4 BI6H#» BEMER2 A6 HE 3 A6 BFEEHE » MR A REEM K
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ERSRERZUE R DB EMSEE » RESEIE » 4 EH » {THE 90x60cm » TEERBHRAR
B BRIEL.2FEH AR » MBIE30K » AR 0. 1AM - Bk S JIR kR &Z0cmiF T
—RIE I I o B BT 5 B IER A —FGE IR 30K T 2 » IERHIE BB A
JBREASE400kg BRERESS 200kg > L& 200kg » B AGEIEHH c AEHARBMENEER &
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HEEAW (NFE) 288 - BREBROINIE  RAAMTERENIRZ LI HEFHR
B T2 WE R R A E i S R e R A ST R BIERE =0 2 —TEE B
e dic g o

MREF W

— (S STER > Ak B

LohEaRE (A) @ ZREGE » EE2EE > FHME > 2R 5.4cm » FE3.2cm » HPUH
BEALE  EYREBAFEANRE » 22 HIEET 2R 0EERE » /HEE 3
FgEERE LB L

20NEEHE (B) : ENRVERG - B 0 BME » 3R 5.8cm s EH3em » BEH -
%w“mﬁ&ﬁéﬁfﬁéﬁ¢%%é’%%&Eﬁﬁiﬁ%’%%ﬁﬁiﬁﬁﬁé’&%ﬁi’é

HULHIE Y B » B TEEE 2 o

3.KFEEE (O @ BEIRAREIAT (FREM L EMIR > TR » EHKES » #8 5.7cm
i dom » FIRE T 0 M IR o ZRISIER ARG » (PR e E » B
BEHEIRE o BlER LB 3 o ‘

A kegaE (D) ERELEY > £R6cm s B 3.5cm » EIRER » EHEEE  SiEE
PR R AR » FEIFE > KR 150em bl F » BERRLE » REBAERER » LRI
SEAALE > BIEELREERRATIEL
= "rﬁﬁ‘ifaﬁzg%_gﬁﬁ

£ 1~ IEARME Y BB

Table 1. The agronomic characteristics of Hsian-tsao varieties (1984)

? Branch to leaf | Dry grass weight

Variety ¢ . |Branch 1eng§h ('cm) ’ ratio (%) (kg/ha)
_.___———--_&,ﬁ~—-UAA,77~~-—-ET———~——-—-g.——>——l-— i — - - ,7'
A " 693 ] 504 4956 4,529
B [ 69.1 ) 5161484 5,043
o f 121 | 4sBis42 | 47
D $ 103 % 535 : 465 615

e, A :small leaf runner type. B : small leaf _bqnch type.
C : big leaf bunch type. D : big leaf runner type. :
b, **Significant at 1% level.

ARBABE 1 FHEE 4 FIB1L > HA BT A5 — B LT H Rl B e [ s 4
FIBRRSIEE » HH12~ 2 ARTFHRZEERIEERIE » MRE ZERER TR A I ABBTERE » &
LR AL E S DR BE RIEEREBUE 718 B 6 BITHEE R4 AI6ABEZH » i3 A
16 AR 2R - AUGEBR T SAON IR A B RIS BIEHOORAEE Mz 4 MEZEikEE (F1) »
BADMEETRE » BEEREI08em » RBCHME » WA - B EEFTREE » WBLEHB
Bran 2RSS EE REFEBE (4 5168) ZRMEERE—H (3 A160) Bk »
HETE ISR - BEARTIE > (WERAERER - EERH » ShHE LU EEME AR 4 S B AR
WERTABES 2B RIEHIK S $WE - FHUEREZRE  BRESTREH6.4% - 45.6%
R48% » SR 5 TR IE S EEBUHE IK(316.79% » HIRHIT .89% » HEEE 10.23 % » il
#£16.2% » WIHHEERY (NFE) 48.88% 8 Pectin 31.55% » Firp al a8 S22l B B IBAR B 015 A
PectinS s SRR E & BIOHLIRERERE » B2 > RN ERS BEE i E R BRE s
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R1IZ2EERER > FERERNKEZE 73R4 REZBHER L - b~ TR EIEST500g

. BE RZRAERZERMUFHNAE » BRAER CREZERRE 54.2% > MA B @558

49.6% % 48.4% > DIt iR (K {#46.5% » 1RR C M@ FRIIEEEREB T I EREBRZEED
BT 5% > A~ B DERETR » UBHERER > LUDRERE » BRBBH=MAER
EERPETERERDERRET)  ENGEHETRNEEREMPERIERNDER » B
E—HIMEGPERE -

®2. BEMESEHUIERERYESB5H

Table 2. The analysis of variance for dry grass weight on Hsian-tsao due to different
transplanting dates and varieties.

S.0. V. D.F. S. S. M. S. F

B 3 12.7586 4.2528

S 1 00338 0.0338 0.0313
EA 3 3.2356 1.0785

v 3 31.108 10.3693 10,9798%*
SV 3 0.4571 0.1523 0.1613
EB 18 16.999 0.9444

Total 31 64.5927

B: Block. S: Transplanting date. EA : The error of main treatment. EB : The error of subtreatment.
V : Variety.

FR_BHENZARTOEEERAL  BADNMEREE 6,915k » EABH I (£ 2)
H1%EREKEZER - RRBWE 5,043kg ~ CiifE4, 735kg » T AR, 529kg BIE (K1) -
EBEPIEERN > B8 (3 AI6H) BHEE > RBRESN » KBE=SE2 AETHEEERLE
B2 (4R16H) BEERS > EREABTINTREREER - BUSHZEREAHEEEER
FIERR (R3) > BHA-CREN3 ACHBEERSE 4% » BREMRRE » MDRE—B
HEEESRS » B A CREREN 3 RI6HBEM T EEEER » B RENEEAR
4 A aBHE ) ER DRETHES —HBHE (3 A160) BB BHELTERRE -

=3, THBHHZ ABEEERILE

Table 3. Comparsion on dry grass weight of Hisan-tsao Varieties at difefrent transplanting dates.

Trnglating | Vrey | D frw | Tenplenting | vogery || Doy g
A° 4,660 A° 4,398
March B 4,947 April B 5139
16 C 4,884 16 C 4,586
D 6,932 D 6,898

* : See Table 1 for description of variety.
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 ACEEAELIER BB » B T SR R LU S R R
R 2 — 3 ARG TSR IEBHTREEMEE - ARFTRSETERERE - B2 » IEFELHA
Ao BEBEYSIERRN » ERPSER  BEUEEN o AEAEDIMBK0ET 2 » FAR
TR - FHEE > BREREIN 2Bk BEEEANEEAFEEEERS4, 129k,
B#183,500kg, Cifhi3,019kg, DiRfE3,574kg » HFE AN AARBEBA » D~ B CREEHKE
?(Z"’ ) ‘ - ) . ‘
W RENZEERG SRS

4. ETAGEEER G AR 5

Table 4. Comparison on gross composition of Hsina-tsao varieties (1984).

Content.(%)

. ,Variet"y ; W ‘ - - B . .
| ater J Ash Crude protem} Crude fat - Crude fiber J N. F. E*
A® Ceso 004 | 653 [ a6 2388 4928
6.52 1955 6.61 }_‘ T332 nH 51.66
c | ex 0,08 700 a8 | 2400 4865
s 1952 632 } a0 2438 . 48.36

-6 : See “Table 1 for description of vafieicy.
* . Nitrogen free extract.

BAREOHRE WEZHEERYSERBERETERE - BRE © BHMETEEE
TR alE T BEAHZEE (rhamnose) » BBEEE (arabinose) » A#E ( xylose) ~ 7fE4l,
B (galactose) ~ 24 (fructose) - Z%j#E (glucose) -~ T ( inositol) ~ FfE— (2 >
8) MU (glyceraldehyde) SAJREEESE (erythrose) % o XIGKS% O W4 » MR - &~ %
ERZAEEERD G EfPecting BHM » WMEAEEE > HPecting BAAE » HPLERK - B
HENHAN I ERBRBRE R » BEIEZ BREREERREEENL IS TR > XEEZBS
Fr&Fraction A~ BECrr » IFraction CH B ESRIBMA 1 - L& ERLTISETEENE
HREBZFER D BUELERNESE » B2 » RREREE FES DB 300g ZHE » HEH%
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The Effect of Variety and Transplanting Date on
The Yield and Gross Composition of Hsian-tsao
(Mesona procumbens)’

M. F. Hu and L. F. Lin?
Summary

Four varieties (A-small leaf runner type; B-small leaf bunch type; C-big leaf bunch
type; D-big leaf runner type) of hsian-tsao (Mesona procumbens Hemsl) were transpl-
anted on March 16 (S1) and April 16 (S2) 1984 to evaluate the effect of variety and
transplanting date on the agronomic characters, dry grass weight and gross composition.
Based on the average of 2 transplanting dates, variety A, B, C and D produced 4529,
5043, 4735 and 6915 kg/ha dry grass, respectively. More yield was observed in transpl-
anting date S1 than S2 in varieties A, C, and D. The highest yield was observed in
variety D transplanted on S1 which produced 6932 kg/ha of dry grass. There were not
many differences in nitrogen free extract among 4 varieties. We failed to confirm the
hypothesis that Gelforming strength is positively-correlated to the leaf percentage of
the plants by the analysis of gross composition.

1. Contibution No. 1212 from Taiwan Agricultural Research Institute.
2. Research assistant, Department of Agronomy, soil chemist, Department of Agricultural Chemistry,
TARI, Wufeng, Taichung Hsien, Taiwan. 431, ROC,
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Studies on the Relationship between the Nitrogenase
Activities of Rhizobia and the Yields of Various
Peanut Varieties and the Affiliation between
Various Peanut Varieties and Rhizobia!

C.J. Lin and S. Y. Jean?

Summary

There were significantly different nitrogenase activities among the four peanut
varieties. In the Spring crop, the highest nitrogenase activities were recorded in cv.
Tainan selection No. 9 and Tainon No. 4, and the lowest in cv . Penghu No. 2. Howev-
er, in the Autumn crop, the highest nitrogenase activity was observed in cv. Penghu
No. 2 and the lowest in Tainon No. 4. The results indicated that there was positive
relationship between yield and nitrogenase activity of the same peanut variety. But a
variety with higher nitrogen-fixing activity was not necessary with higher vyield in the
experiment. The highest yield was obtained in cv. 78(S)-B-54 and the lowest in cv.
Penghu No. 2 in both Spring and Autumn crops. Penghu No. 2 peanut is not suitable
to be cultivated in Taiwan. Nitrogen fertilizer of ammonium sulfate applied at 140kg/ha
could not increase the yields of peanut. Ten strains of rhizobia isolated frcm various
locations were inoculated with the four varieties of peanut, it was found that there were
stronger affiliation between the rhizobia of Yuanchang, Chihshang, Nanping, Chiana and
the four peanut varieties. A mong the four varieties, 78(S)-B-54 is much easily infec-
ted by the rhizobia, and its nitrogenase activity is much higher than the other’s.

Peanut yield and nodule formation are much lower in the eastern soils than those
of the western soils. Several strains of acid-resistant and alkali-resistant rhizobia were
isolated from the eastern acid soils and alkali soils, respectively. These rhizobia will
be made as inoculant and inoculated to the peanut seeds before sowing, so as to anticipate
increasing the nitrogen-fixation rate and the yield.

1. Contribution No. 1213 from the Taiwan Agricultural Research Institute. This study was sponsored
by the Council of Agricultural Planning and Development, ROC.

2. Senior Soil Microbiologist and Assistant Agricultural Chemist of the Dept. of Agri. Chem., respe-
ctively. Taiwan Agricultural Research Inisttute, Wu-Feng, Taiwan, ROC,
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MFRSETRARERREY) » RELWHEEE > BEREZRE » REARBRHRAETEERR
HEREE  AREERE REEANAT SHEAREHHEREFILE » DB SEhE i
EFRREREKLRETE  SEREHRERREAEZEE -

HHEHRF*

ARBNREATIE 7 AEE2AERILSHREARD FEE 11°20%) HEADE B M5
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Fig. 2. Measuring equipment for soil and water
loss-apparatus of rotary pan for water
separation

Fig. 1. Part of experiment plots
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EHIEESEE s BHE0KXEFLU=ZS2 Rk 5 2 — MBS —ZEBIE » B0REU=052
—FIEFEZGEBIE - ARRAAERTEEER:T (RCBD) » &/MNE BiREH L32E L AEHR -
ﬁé%']‘@?i%%&%ﬁ?ﬁﬁ%ﬂ%ﬁ (nE=) » 13)\1/15007:!’:_‘1/3000 o3 KB BIER %ﬁﬁﬁfﬁgﬁﬁﬁﬂ?

(A) AT EHE: (Reverse slope terrace) : RERISARZIE EARER2. TARZ
ARNATHEBRAL  SMFERAR0AS » AREHEEE  EREZNAE - HEKREH=A
WA » TEE60A % » BRIE428 % » B— B EMEE4ASEE » B/ NEEME240% o (LITHBARE) -

(B) HEEMIREERWE (Strip covering and mulching with bahia grass) : Wi
15 R Z 95T L RmmiT B » 6047 B E B EIEHY » MRIFEE BRI EREERTED
o HEKREE=ATEN » 76045 » HREE42A S » B/NERIFE2408 o (DT HHEBREE) -

(O @B 52 (Mulching with weeping love grass) : WIEEISAR 2z L » &iRM
THE > E—HE0ATMEEHE - NEZHEREREAE » FRENERSHEER 20087 « HER
AR B) BE - (UTHBCRE o

(D) mEmiEHERBE (Clean cultivation) : /NEZWEFREE » HEFWEAER (B) B
Beo (LITHBDER) -

FEE BB R LTE  BROKEDS » LEEANE  HBEBEE  PEKIRERHEER
&5 o
RS
(—) Kz ERZE
ARBAK T LEE E BB RES ~EXKLRAERE FS » MFEZFRHERIARDE
SR > W —SERBRIZEY » HIEGRRE  BEFEYRRESEE  WNBEBTTON - 52
FHRFEEBEEEREEEEEE  WEREFERMIEES T -

B EAENEZBR  RA BRI B » BT 5T R SE A ABM > A

BAERE7ED. T5%%~0.92%*] » RIGEEMIFAEMN - & EEEWEREREZMANR—RE=FR ¢

1 FUEEERT IR R S AR 6

Table 1. Geometric regression between run-off and rainfall from various treatments

I Theoretical F-value
Treatment Exponential equation F-value

‘ 5% 1%

|
A. Reverse slope terrace Y a=3.7694 x 10-2X1.3632 48.83 4.28 7.88
B. Strip covering and mulching with Y5=2.0290 % 1072X1.4753 64.04 428 7.88

bahia grass

C. Mulching with weeping love grass Yo=5.0218 % 10-2X1.4472 7163 428 7.88
D. Clean cultivation Yp=1.4196x 10-1X13401 139.02 4.28 7.88

m%E 1 REEERS RSN RS WEAR Mg P U DEEE#KX » CREERZ »
BEEEE/ - £ R EERRRAEFRECTHEXREEENESHHEES » LADDRERES »
{75 R D i P 1B - 438 A TR M B T 3
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A B SRR L A B B 200 L ,
ST AT RS A IR T 4 R e | |
EREHDEERER LERAEZY - Clean cultivatiogn—————— ——
SN (B2 100

Bk 2 WERBET > 4EESHE
DB » BEEERE » ARE 50
BAIE © e BEA B R I |
e > 4 IR L e T RS R
FAR o BT BB A R E I AE A Rk
SR > T CIR A MR MR
o

Mulching with weeping
love grass - ——+ —/—~

(=) SRR =10
5% PR TR SRR TR A 2K LB =z

B RN AR R R - BREA T §

REDBENEEEET | BHEAINE =

-— —Strip covering and

MEIER BRI KRR EERA B mulching with
TR INBRA AT » BRHALERE 2 ——  bahia grass
o & IR IR 2 R KB D LB _
SHHERER Cus Znfh > HLTHRZRE
MR EFERE o %Eﬂ%ﬁﬂ(*%
B RME 3 B ¢ et -
%Eﬁ@%¢éﬁm%%ﬁiguD - 08y 50 100 150200
REERS » CREEERY » B&Afﬂ Rainlallyl mm) :
EISGEE ) » FAEEESREER : B e L T B B
R AR A A B R 7 Bk Fig. 3. Relationship between rainfall and runoff

Reverse slope terrace

ﬁ&ﬁy@ﬁ@%{ﬁmﬁ% s TR B 2B for each treatment

2~ FERPEEHER LER AR ¥

Table 2. Effects of various treatments on runoff and soil loss

|
Treatment ; Runoff (mm/75m?/yr) Soil loss (kg/75m?/yr)
A. Reverse slope terrace 758 3
B. Strip covering and mulching with bahia | 620 2
grass
C. Mulching with weeping love grass 1,369 138
D. Clean cultivation 2,132 766
_1SD (0.05) ) R .23 126
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: ORI AEBERAFERRAE
Tab]e 3. The nutrient losses in runoff water under vanous treatments
Runoff constituents (g/75m?/yr)
Treatment -
NOs-N| P K Ca | Mg | Cu Zn Fe | Mn
‘ \
A. Reverse slope terrace 177 144 495 - 189 82)  0.48] 287 208 2.7
B. Strip covering and mulching with 167) 115 379 172 63| 0.25 3.92| 142 28
bahia grass

C. Mulching with weeping love grass 416 270 751, 355 124] Q.51 477 493 20.0
D. Clean cultivation 707 512 1,282 763 216] 078/ 6.07) 1115 453
'LSD (.05) 263 171 430 1300 88 =nst ns| 344 157

. ““hps=not”significant. .

NEBHRERIE fﬁfgr?’é?t%ﬁ °
(=) HEAGE
LR EHEE A& RE Eéﬁﬁi%ﬁm@?((ﬁcﬁ ERME20AT7 » RRZETHME)
R DHEZENE LB S8 - BEHIMERS RERZRDEREFE > ARE LK
SEETHERSBEMBRBINE 4 BT

24~ FEEMTEREOR 2K EESERRPERE
Table 4. Multiple range test of soil moisture contents at 20cm depth in plots under

various treatments

Treatment

Mulching with
weeping
love grass

Strip covering
and mulching
with bahia grass

Reverse slope
terrace

Clean cultivation

Average (%)

13.02

12.24

11.58

10.51

5%

1%

A TR Lk 5 S L CERE R

BT 313,029 » BIEBEAZF512.24% » D

R RS E 10.51% » BR&EEEZ 2 REBBRIZE - KRB ED 18K 53
s Cﬁﬁfﬁ%ﬁ%;ﬁim ’ ﬁfcj:i;%ﬂ("ﬁ‘gﬁﬁm °
() FEEREENE

CHEBELKERE

LIRS

BREEEMAER SR ¢

1 K - FeilE 3% pH & »

BOMARGEEE » BREBLEENEHROEER EFPOR
DESERAENE L EERES R

o DI BB SR BT RIE &8 » DEEBERE— (Bray P, method) I L-IBH MBS
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82,7 - BARERAER S RERLRCBEEEZRTK » MERAFHHRERS - R385

Wz BB N 5 FIAR ¢
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Table 5. Soil physico-chemical properties of experimental field

1
Organic matter | Available P;Os | Exchangeable Mechanical analysis %
pH 2 R —
% ke/ha kg/ha Sand Clay Silt
439 15 | 112 ( 271 57.0 é 145 ! 28.5

(7)) LBypEEE
FRELREESSRATRREZ PERK » LRYEES ML KLWMEEZ M B¥
EIRYNET - MERHEZUETIEE - LHRBRNLBRFGRE » SRR BILE - 5
B~ JLBERRIE @ BRIIERMT ¢

6 ~ RILE T HYEETENE

Table 6. The physical properties of the soil under various treatments

‘ Mean Hydraulic Apparent Dispersion Porosity
Treatment |aggregate size| conductivity specific ratio
| mm) (cm/minx 1073) gravity (%) (%)
- |
A Reverse slope terrace )’ 0.33 ‘ 2.72 153 § 48.0 . 42.6
! [ \
B: Strip covering with ‘ 1.38 6.42 145 ‘ 37.2 45.1
bahia grass ‘, }
By Strip mulching with | 041 | 2.85 152 | 458 01
bahia grass
C Mulching with weeping ) 0.38 234 153 45.0 41.9
love grass I
D Clean cultivation ‘ 0.33 2.04 147 48.9 414
!
LSD (.05) § 0.36 2.11 0.06 6.9 18

1. £BFERE (Mean size of soil aggregate) : %R HEER L EESRE © @it
EERF RN - M 6 BN > B, IREESHRAL BmmILEMRIEEKX 47 > HEENEBE
s AN o fF RSB R R B K ke o BT B -

2. +EEKAR (Hydraulic conductivity) : {RFAfAEKEE » LEK 7TA% » &7.68752
W > FEHMEEE: » MR KENE 0 BLEKEENZE ® - AE 6 BU/R B, BEE HEHEK
B 0 §96.42x107%cm[min ° (LB BRAEREREHEE o

3. %M ILE (Apparent specific gravity) RILBEZE (Porosity) 1 B#E 6 ERB ZEE 2
RICEEIE » FLEEE S > BFIR LB R RE

4. +E5 8 (Soil dispersion ratio) : #EWELESHEL B, BEES/ > #5 37.19
% » WO BRIRERPUT BT K o

KR EFT » & R BRI s EOKER v RILE S LB - S RBEZ 2R ZFIFEEE
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BHUEEESNE S R USRI ERE » SRR LR EEEERRA -
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HIGE % T L B 858872 1/3~ 1 -5~ 10~ 15Bar B LH0K &8 » DIRE EE IR
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Table 7. Relationship between soil moisture content and capillary potential

Soil moisture content (%)
Capillary -
Potential Reverse slope Bahia strip l Mulching Clean
(Bars) terrace with weeping cultivation
Covering l Mulching love grass D
Bs B2 C
1/3 18.05 18.54 s 1771 17.69 17.54
1 15.24 15.04 1492 14.86 14.56
5 11.85 11.88 1184 11.80 11.72
10 9.04 906 | 2.02 .95 2.83
15 797 8.01 \ 7.95 7.88 7.81
!

H%E 7 LR A KE (13 Bars) SURZERM (15 Bars) ZMMEXROK &8 » DB REE
B7%310.53% » DR BERSE.73% « MEBAE 1/3 Barshs » LIBUREE LA S 4 RE
F7318.54% » DR IRE LK 5 S BB B1T.54% o A S HE%E 15 Bars By » R0 By g HIE 3%
K5 R 58,019 » TLDI IR £k 5 & RuES R 7.819% » 40 B H MR E B R B ]
LU pn - SR R K D RES o

(&) £EBENE

BRAEE © EERNE SR RE RS  FRBE HESEE 5 M RIERE > 86
DR EEEEES SR G RN 2 S E RS EE » MR 6 R 2R E R BECR
BB IERERINES ¢

=8, LEEEEVBEFWENR

Table 8. Infiltration capacity and infiltration rate of the experimental soil

Infiltration Initial Final infiltration
Treatment capacity infiltration rate rate
(mm/5hr) (mm/hr) (mm/hr)
A Reverse slope terrace 129 63 18
B: Strip covering with bahia grass 447 235 48
B, Strip mulching with bahia grass ‘ 249 137 21
C Mulching with weeping love grass 118 60 15
D Clean cultivation 56 31 i 6
LSD (.05) 159 92 21

Measurement date : Nov. 15, 1984,

BRI 8 IR - HEBERE  BURERBERG B RS » BEREXZ - DIEHER
1% o SRERFG A L A BEME B AE G o MRAE BEEMIRERREE LI LIREE » WA ER
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EHARKRMEY :

2. ILILHEEE RE

Table 9. The yield of cabbages in the plots of various treatments

| Yield (kg/plot)

Treatment
1983 1984
A. Reverse slope terrace 127 132
B. Strip covering and mulching with bshia grass 101 131
C. Mulching with weeping love grass 106 ‘ 112
D. Clean cultivation 115 107
LSD (.05) 18 14

 EREREY —EREE—R AR » A LR RR AL o R E R
ﬁﬁﬁﬁﬁk , R ARERENS > BERESE - FEERASE LA - BRERER
) % MERTEY » MU DREEEERRE - BIREEAKLRERTLRD » B BBk
Bl VT » B IS » T D Ak T 0 Ve B L B LT » S
BHE o
 RHEAS S EIERRER AR R R » R N A S R
B o

‘Jﬂ

# W

IR A ARNE S IR RS B EERESE RS NIRRT AR TR RE R K L
ey pEE R 5 LT EE R B o ORI K LRI o MR E P HE - 55
B ERERERHET » DEASEE » LERAEREEERESHEL MK LRBERERZ
o W EEAREE R R I SGE R R - MAR—EMHS » MEEBMKLRER
BT RN IEE » e R DAEEAL  BEkE 11° (20%) EAREEFHRERERA
AT B o TN TRCRINGT » BRI —RIIBINE » 77T RO E
ERREZBE -

BEXM

L 1975 R ER H RF A B2 BAEEE o hERLERF2P. 127131
2. T R RGURET o 1981 (R RICLHiHL T -
3. IR L PRER. 1983 BRI RERAE MR -
4 SEMFRE - fE R © 1978. Eﬁﬁ%%ﬁﬁ%l”*fi&i‘ﬁiffﬂﬁﬁtw% FREE R SR 9 (1) 1 ST—66 -
5.8 3% o 1978 H R AME WIS IR 2 8 o R AFEIR 9 (2) 1 8302

6. 8547 - 1969. Tﬁigﬁﬁﬁi&iﬂ@i%%%ﬁliz&‘é% o BEEK L RFFHBIAEET (1) P421—4280
TR o 1979, B P REE S (P REE 27 o hEALAFEHRI0D) 1 1311440
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Studies on the Methods of Soil Conservation on
Slopeland fer Summer Vegetable Production

in the Tropics'

C. H. Lin and C. S. Cheng?

Summary

Field experiment was conducted on 20% slopeland with sandy loam soil facing
southeastern direction at the Fengshan Tropical Horticultural Experiment Station
located at 22°33’ North latitude. The purposes of this experiment were to compare the
effects of various methods of soil conservation on the run-off of water and soil, soil
moisture content, physical and chemical properties of soil as well as the growth of
vegetables on slopelands for summer vegetable production. In order to ascertain and set
up the most reasonable and applicable method of soil management on 20% slopelands
for summer vegetable production, four treatments including (A) reverse slope terrace,
(B) strip covering and mulching with bahia grass, (C) mulching with weeping love
grass, and (D) clean cultivation were designed in this experiment, and the results of

the first two years were summarized as follows :

1. The least amount of water runoff (62cm/75m?/year) and the soil loss (2. 03kg/7
5m?/year) were found in the plot of strip covering and mulching with bahia grass
among the four treatments. The next was the plot of reverse terrace, and the worst
was found in the plot of clean cultivation. The water run off and soil loss reached 213
c¢m/75m?[year and 765.61 kg[75m?[year.

1. Contribution No. 1214 from Taiwan Agricultural Research Institute.
2. Senior Horticulturist and Head, Assistant Soil Scientist, respectively, Department of Vegetable

Crops, Fengshan Tropical Horticultural Experiment Station, TARI, Fengshan, Taiwan 830, ROC.
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2. The least amount of nutrient loss in run-off water was found in the plot of
-strip covering and mulching with bahia grass, and the largest amOunt was found in the
plot of clean cultivation. The result also indicated that the higher concentration of
nutrients in run-off water was found immediately after the fertilizer application.
Therefore, the heavy rainfall would cause the serious loss of nutrients.

3. The soil water contents during the dry season indicated that the higher amount
was found in the plot of mulching, and the lower amount was found in the plot of
clean cultivation. Therefore, the mulching treatment could reduce the evorporation of
soil moisture .

4. The soil chemical properties indicated that the more serious losses of nutrients as
well as soil were found in the plot of clean cultivation. And the difference from other
treatment could change to be larger with time.

5. Based on ‘the record of mean size of soil aggregate, hydraulic conductivity,
apparent specific gravity, dispersion ratio, porosity, and mechanical analysis, the best
physical prope‘rtiesl of the, soil was found in the plot of strip ,éoveriyng and mulching
with bahia grass, and the worse one was in the plot of clean cultivation.

6. Cabbages were planted on the slopeland (34m above sea level) of Kaopin area,
the average yields of individual heads were inferior to those grown in cool area. Based
on the results of the second year, the yield from the plot of reverse slope terrace was
higher, and the next was from the plot of strip covering and mulching with bahia.
However, these two trestments didn’t show significant difference.

7. Based on the aforementioned results, the treatments of strip covering and mul-
ching with bahia grass as well as reverse slope terrace can afford to control the soil
loss effectively, and give higher yields than from the plot of clean cultivation. However,
the former can improve better physical properties of soil and labor-saving practice
than the latter. The strip covering and mulching with bahia grass are found to -be the
most ideal soil conservation measure and worthy bz recommended as the ideal method
of soil conservation on 20% slopelands for summer vegetable production in the tropics.
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BT | A  AIBAEMBIE - PR o
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A7~ BRER ~ Bk~ B o ST AP RN S BMUAAREENS » MBRHZ5% © o

REE+—FR~LAEBEEEREN  BRARTERR  HRORERH > 8RETRERE
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— #E

(=) BERH  THEALSH AGRR-FHREBTRKEAE (maturity) ZHEFE
ARERARER - BERLMERE KGR RN ST EEER KRBT A
ZEE BEEFTRILEEEES  RAEN LT E~ADSP o

(=) (LEREEN, : FUEMER (Ascrobic acid), Sigma ; ##E (Citric acid) » =F{LT AT ; &
FiEed (Sodium sulfite), Wako ; Ethylene diamine tetraacetic acid (EDTA), Shi
makyu’s ; p-Rosaniline hydrochloride, Kanto ; 55k ( Mercury chloride), Wako ;
2.6-Dichloro phenolindo phehol, Merck ; &%k ( Hydrogen peroxide) s BT ;
Guaiacol, Fluka AG; E&##H (Sodium polyphosphate) » &G T %M 5 8 (Sugar)
s EVERD  IREH (Oxygen Absorber) » BAZZERER &L » MERHEH o

(=) EEHE . KOPJ/PE & EF3538B55~15ml/m?-24h-atm o

T~ ERiE e

(=) KIGRERERBMER « KRBT REAFTRE » Mg ISR AEH > AR~N5.0mx3.6
mx1.8me

(=) BERARZEREE  BRFTH » AERN1.0mx1.6mx1.2m o

() FEMELHEE : R~F20cm % 75cm X 5¢m o

EFk:
(=) BEMEM  b~+7HE (maturity) ZHEERKE > DEASEIEIZE SR 24hr
fefbt® » EBBREHEE AL (ripening) » RS ANEREEE (°Brix) ~ £
RAL S REESL s UTHRBREZ FERNEEER 69 o
(=) #E (°Brix) - LFEEBEEH (hand refractometer) 52 o
(=) pHIE : BT H LRI BAFTRE » B BSFRPY LA pHEF 052 o
(") K4y (water content) : FR{EI0G°CHtw =HE » S EHAGEE -
(A) Ko (water activity) @ DIEBESLLuffetsk 5 iE#2 Model 580358 o
OR) BEMAEEREE (peroxidase activity) Z B O o
L HIBESRE 2 R B (s B BB AR VR AN (B BB K LUR T F7%44€ Whatman No.
L JEHCGETE » TERMBHERK

2BEMEEREL AR TR AR Im] » ZE5E 5 5 ASmIZESEK » -1ml 0.5%
guaiacol¥i¥ » 2ml pH5.6 0.2MEEELEEYE » 1ml 0.05N H,O, B BREBBESES
B 3.57&  WAENBRREIIaSFEaNERREMBMEE RS » Ll M+ BEEER
RZBILL T—1 8RR

(&) BEABEREEZMH

L i B SRS 2 28 10 SR BEER A EBSFL 050.5-1.0-
1.5~2.0~ 2.5+ 3.0% 2 CEBREASY ~ FUBILES - 15T - EABMY - EDT A SHRER
JEHE > 0 ERBUNMEY » WENEEEESRERZ SRR EHEITR  RIEEE
RN B RSB R 2 S ;
V2B L BUR T BRI RS ) 100°C#pAFL O ~10+20~ 30~ 40~ 50~ 6090 120
IO BER IR > UG INEEESS BB RERFE BT ISR
HBEE P RENBEEZ G,
3. pHWYEE | BuEEH B G UURITHFTRE » BUIN HCIZ(IN N aOH#pH{ES2.0+ 3.0
4.0-5.0~55~6.5-7.5-8.5> MES BRBEEE RSB LR o
(N BREGZREITE 5 PR BB - BRI R KGR s » R
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@%B%‘FHE] ’ ﬁ’i@%’ffﬁ EL@(%‘H%F °

(A1) BRI S H R 2 B RS B DL 60°C FUs B
SRR GG R KPR R RSB RE > BT SR I, - &
7% o

() BEBERE D
E~AG Y B R R A28 — BERBRIE 4 ~ 5 RIELBEAR—
F — B B EIEI30 5 > BHERIE -— Ll 60°CAE 34 (¥ 30hr) —B% OF
PR ERD) — R o

(+—) BEEHEAFHAEZHE ®  FIRLAENEER RIS 550nmZ OGE - i [ R
¥iEH (standard curve) FREE T EMARZEE o

HRAS

s TR
SR BRI

— BEEHZER :

WEEELE  HENEVERASBEERNZEY ; MEERARERAHKNERRHZ
RBEREETERDZ &5 - BHARBHERRE 2R~ E8 MEEY - WERETEGH
HRE 2B o BB RRABEE FERE 2R o Kb+ 2 BMERAE S H63% 55 » L
B 549% R E - RDMARER RKRBEREERAF o (URF &R ZHREIIRURE KR E
SRR R EMTE » BREAHETEEEEI P SETREBASE » RBZRBEONG R

£1l FTRERRBEBRERBRZHRAE

Table 1. Determination the degree of maturity of banana

maturity (%)
)

70 80 100

Banana fruits
pulp% 49 57 63
peel% 51 43 317
Brix 2.5—3.0 4,0 4.0
Solid content% 33 31 29
Water content% 67 69 71

~HLEr O, SIREGRRSEEERERRERIEL  MEEZBAERIFEAT B EFE > Fo4t
AGEEEAERERKEEEZEY  BikEE Lo RERABEEZINRERME N T2
ABREEHNANGBRZEE -

FEARREBRE A E BRI » RS EETr R AR ERRE - REARABRE
(B IR AT » HERARE S R EREARERARE A~ EREERERK » R
BEARE  (climacteric fruits) Ay — 99 » AP IR RN 220808 » 2R A
ﬁ °

ETE A G EE B R AL % BRI SRS ( °Brix) > BEERLREMBIREZ 8L o HbEE L
[ B U~ BT IE » P SRR » KEB20Brix » (RRP A LR » ZEHAKE
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Table 2. Weight loss during ripening

hEREWE K 34 B H2H

2. BENUIMSESGR

1985

Ripening period
Weight change (g) Total (g) loss (%) Aloss (g)
(day)
0 3,000 0 0 0
1 2,980 20 0.7 20
2 2,940 c0 2.0 40
3 2,860 140 4.1 80
4 2,780 220 7.3 80
5 2,680 320 10.7 100
6 2,580 420 14 100
7 2,460 540 18 120
8 2,380 620 20.7 80
9 2,300 700 23.4 80
10 2,230 710 25.7 70
11 2,1€0 840 28 10
12 2,090 910 30.4 70
#3. BHEARYHEE  RERALTABRZEL

Table 3. Characters change during ripening

Ripening period
Brix Pulp Peel Appearance & taste
(day) %)
0 3.020.5 55.9 44.1 G
1 10.3445 540 46.0 G
2 14308 54.2 45.8 G
3 22.2-41.0 58.9 41.1 YG, fragrant
4 24.7-0.6 59.9 40.1 peeling with hand
5 25.0==0.6 64.7 353 Y G, Astringent
6 2424-0.6 — — I All most Y, spot 1/3-1/2
7 248-+0.2 64,7 35.3 All most Y, spot 1/2-2/3
8 23.1+1.0 668.3 317 All most Y, spot 1/2-2/3
9 23.01.0 69.3 30.7 ferment, pulp soft
12 22,0210 73.1 269 B
G : Green Y : Yellow B : Black
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FHOR s PRRRERGEIIR ) NSRBI T2 AR UEESG » G WMERE o AT RIS 1R
B> BARRACHLER > MBLHEE > MSUAREN G2 AEEE - BT XERER BB

THEAEE R o
= R R
WA ME A SRR

YRR 2Kk 5 B2 ERMRZ
Ko EME (water activity) f#ifg
L EEAREN RRRBONT
T 09 o BTSN R R
s ARE ZRBEDZ ER » WE
RER - RZ s BT KEE
> VB SUEEERE > K
4 BB ERARMKEZEDRK
AR A o FTLLEERREIRE -
o TR £ 2 i R K B T 2 IR o
(=) HHREEZRE: 8L
50°C » 60°C ~ 70°C =fE7< ] hn 2k
BT BR 2R - Rk
AT 204 4> 31 £340hr » 24hr > 12hr
> HB B L 50~60°C iR E
FitE o BEEE » ML 70°C w2t

H R L © 5541 RI50°C

100

20F

1. FEEZ60°CRG AR

Fig 1. Drying rate of banana at 60°C

12 16 290 24
HZEELT ) hirs)

HARE  HNARNEE  HE DR PIERERRERCE /| » HEEEENEK 60°CES > HLI#E

B0 CHETT R IR BUHE o

(=) 60°CHYFZIRMES « (B —FTR7ERT 12hr R2iRm b » R/ 6 BEER » 2R

Rt TREHBEERZPE

Table 4. Effect of drying conditions on mold growth

Incubation time [OX 4
76.70 67.4
(day) 0.96° oot 1
1 — —
2 + +
3 + ++
4 ++ +++
5 +++ ++++
7 ++++ ++++
14 ++++ ++++
21 ++++ ++++
28 ++++ ++++

8
56.8

088 |

+
++
+++
F+++
++++

12 16 70 7
412 25.0 23.0 218
087 | 01 | 010 | 070
+ —_ — —
++ — — —
+++ — - —
++++ — — —

a: Drying time (hr), b: Water content (%), c: Water activity. Mold : (—) no growth, (+) growth



188 HEREE M B E2W 1985

ERMERYZ12he 1> TR NRERA 0 1 %0 E o [ABIAEZR IR » I T2 % B B
() THZHFEEHRR R ZEE | RUBEC0°CRT AN AN » KSa 8 « K5
A RERNHBEERZHY - HEHEBH (RRARERE) ERRRER-F HEH
BVEREIRERI A R o #€4hr B4R% » E=KHEWHE Mucor spp  Aspergillus niger ~
Penicillium spp. S@EE R-1E8hr » I2hr k2 RS WEEEE - AR AEHEETER
BEE R o IGhriZ i B R REIE » EMEERE SHEASSEE259% » Ko iEE
075 - BBLE BRI S GRED% LT » FRETI R R REBE > £ B AR S & -
E-EBRAERZHLE: ) _
AABNEEIN TSR R R RIE T » SORBERFIR AR > Me2 B2 SR AR
EEMRSIEIE TS » SRR E R AT R 2 KIS R R R M LB o BB LG
ERERBMERE T EERR 2R BARERARSRECETEELE A ntisE=
Rt BB o
(=) RWERZERE: « FRIFIN HEETHREL 2505 o AR EUAMERTTE » H B2 FIH R
Raff o SR RARER I > WO o (BB AR RIZEIS TR 8 BRI A IR AR »
MR 2 DR ER 2B - BMBEEERTBERAZH » ARAE DS AR EBEER

3. REEZEELIEGG

Table 5. Banara dehydration by sun drying method

Drying time A B

(day) | (hr) | weight (g) | change (%) | Aloss (g) W‘zigg)ht C?;’;};‘)‘o’e J A(lg)ss
0 0 2,460 100 0 3,650 100 0
1 6 1,680 683 780 2,700 73.9 950
2 15 1,100 447 530 1,820 499 880
3 24 800 325 300 1,360 373 460
4 33 700 285 100 1,120 30.7 240
5 2 | e 276 20 1,000 27.4 120
6 51 — — - 900 24.1 100
7 54 j— — - 880 24.1 20

Banana av. wt. : A :88g, B: 122g.

P BT o HRMNEZIREMEE  ERARSEFERNTLESSg » WASIBER; B
HEREERATHEI2GHAGIRER o HELRZ B 8L » M7k B 5 503 %1
Eo
(20 FIRKISRERERR R 2 s | RSB 2 E SR EIS (02 BEAEE » R B
s BUKRALK o (I EBFEEE » W2 +1.5°C o Q)EFRERY  TTIERBEEE T » 5
BRI R RER IR EE A T o (IIIBIE » DUk iy SURSE [T EE 0% » 800 R & ik o
(5)FI I AR BN B B RS IR 0 B BRI o
AR ELM5.0mx 3.6 mx1.8m » 401190cm X 75¢m X Scm BEMEHS, TR
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RAMR20cm » BIFTHE 1 SOME BALAE4E » 45— /R EEFII0 A T B AR » K% —K IR I G 1 2 B A
B1,8004 f o C(LURAIL60%E » 4% 3,0004 B 2 & » I B E KT RAES, 5004
) e

6. KBERERERUREEE SRR

Table 6. Cost of the banana dehydration by solar powered tobacco leave dryer

Test times
1 2 i 3 i 4 i 5 % 6 1 7 o
1 - ! B
Raw material wt. (kg) 480 1,300 800 890 1,100 1,500 740 850
Drying time (hr) 21 38 32 36 41 36 35 3‘5
Total power (kw) 87 83 76 83 92 ' 85 84 85
Cos of electricity (NT$) 226 229 198 216 | 239 221 218 221
Fuel oil (Gal) 7 15 15 16 5 17 22 17 15.6
Ftuel oil cost (NT §$) 378 810 810 864 918 1,188 918 841
Total cost of drying(NT $)/ 604 | 1,039 | 1,007 | 1,080 | 1,157 | 1,409 | 1,136 1,060
Product wt (kg) 72 193 123 133 162 221 111 145
Cost of drying (NT$§) | 8.4 5.3 8.2 8.1 71 64 10.2 7.7

EARABARARGRERERRUMRIE TR 2R o RRBRT24 7 ~ 8 ARIRBILEET

& P ESR BT B R 2 PRSI RE i > BN EERR NS BRI > BES~Z AN AR E B
(7~81) » MIWMHBZEESTTRE - AL RRABRERETHERR | —KREHE SOATEE
FE > P60 CRBA TR 35hr » HREERL,0607C » A FRELRGISAT Ok EE 25
Wl Ky iEE<L0.75) » BATHERLZMBERRT.TT -

e B 7T B IR T 0 DUB R B (TR - S B R R 0 BRI IR R
ZEERER  EFRERBBRGREBEMER -

3. AR R ARG 2 r g | ARBRAR /N UB R R BT AR R DS R AR
ZEE o HAFRTREL.0mx1.6mx1.2m » —RKKF PRI 3004 T FEFE » [BERBEHER
B L EREGH AT ERRZERE G HEREMIINEL -

HELT REEEL AN T &R » HE NG PIOFEERR4.6 » EREHE10.88F (Em6.
AR B HERFEEERS4.TE G018 » BEM24ATR (B 19.6477) » i
NEFEHERA4.9E (8M0.35) - MIRERIGRMG. A5 » f/ NGFISHT N0, 15 » 4
A —RIEH300A TR CBM295.647) » B/ KRR 4. 65208 » F I8 M FE7E9. 25 »
HHR R ] REE R/ 40hr » BB ERI68E » MU TE2.670 » MEHRISOT - BIEHET
WEOAFTEREL ) WEARF BREZEBEFER2T -

SLULECRH BB ~ KEZEREmRde il » MR AR IR =ER s » MR BERBERAAX
BREAERBRUEZEESEY  THAR HEERMAGENERN » RARRESE - % #1475
A B R AR R EAR > BHRZENAZMER (PHEATERLR 7.70) » :EE
REBEIER 2 BE (FHEATEEER2TL) BHR0%I L MEBRHERL ZMERH -8
B BIAE MEMERFA o
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= 1. AR MERLZ R

Table 7. Estimation the cost of banana dehydration by electric dryer

I Test times

F . ‘ X 3 Estimation
Pulp. Wt. (kg) 44 , 108 24 300
Drying time (hr) 1 20 ; 28 32 40
Total Electricity (kw) 92 ' 131 157 368
Av. Electricity (kw/hr) 46 ‘ 47 49 9.2
Total Cost (NT §) 239 342 407 956
Product (kg) 139 3.12 693 45
Av. Cost (NT$ /kg) 172 110 | 59 21

J

M BEEZSERZIIH
BREZUG Al e G b s » BRERAEES » RN ERE W%
RRERIMEZEREEL  AMAEEGEEELHEMNEE o SlE&ELE N EIMNaEE » #
BERZAENEERBEE Y -
FRASEA S REE L (DERENEE > (2)BEEYENIFRRERE » (3)HRRRIE

(Maillard reaction) “7'® o HAPBE(LEFE (peroxidase) k& TH&ELEESH (polyphenol

oxidase) F5|#EAYMESE » {CHE MR BRI » FIHIEIENE » ZREM TS EEERER - 5
ZIFEER VLRSS » ZE BRIy @ T » (BLRIBE R » IR W ISR R E L i
B o BEERIETRERTRARENERRER » RAEE - SEAERABEEZ S RIE » RIFERE
HER (EEE F—RS) REMIME o REETEERREAN > BEFSS 10°C Hin
I ~THE HEREEESEF -

(=) BEMABEMREH2EE AFEHEEART S EORE B AERENEESMEER
BEMEER o BB RAESO~S CHRER T » AW E 2 RIS - (AAERBIEEL EX
BRRF YR/ NRBVE B DR B KR M O REEE EREETTEL - HIBE
{eRESTE Bk iE58 » BRRIEHREYAE YHBERERT » BHET2ORIE - FBER
MBEREGBENEER FEREL > BIEMERLEBETE » ST R SRR R
B AR AT ER S BE R IE M 2 M (B BT OB RS e R S R 2 i o

FARBEL00°C QT MR HEE P BEMBEREENEE - bR RER7E100°C n2k

®8. BERMHBRAHEEEZE

Table 8. Effect of blanching time on peroxidase activity

10 20 40 60 90 120 150

Activity S o N B e ol B ot o ol S S N B o SR + —

\
Blanching time (100°C) (Sec) \ 0
|
|
|
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150 » SBEMBENIEREE2 % » MREEIFEZBMR - KO RBERZEE  BHRREE
BE RO AE SR B o LA ZE R I R R BB A SR PR A AR

$29. PH (HE¥BELBRAEEZEE
Table 9. Effect of pH on peroxidase activity

‘ 1 |

|

30 | 40 \ 5.0 !55 \ 65 ’ 75 | 85
| |

Activity

| ‘ 1
| At | AR | FEt
| |

(=) pH fHELBSELBRIERMTE | ARBAEEDBELEHRETR pH (EITT ZIENE » HEER
N3 LR R 7E pHA.0~8.5 2 #iE P R S R R 3R » 75 pH3. O iG#:55 » Ti7E pH2 ORF3L
S A BBURESEZoH H  HHHEEEZEE R BN EIE

() AERRNYERSIEE R FREAPE | AR — L AR SRIEZ RN » B
SE el R IS B A B BRI 2 S RN F T o P TERERYY - FUHIMER -
%@Eﬁ%%ﬁ%%%LM@20%’25%%?@%%%%&%’@E%QWﬁﬁﬁﬁgw
B INEI3. 09 S 2 B A LB R MG - EDTA REABMMNERARHERSEL
FER S » AIBREEMEIER -

£10. RINVERENERIGEZPE

Table 10. Effect of additives on peroxidase activity

‘ Test concentration (%)

Additives

} 0 0.5 y 10 15 2.0 2.5 \ 3.0

|
Ascorbic acid R e I \ ++ \ + + \ ==
Citric acid FRVENIS, [N + |+ o+ + o+
EDTA (A R L T e B ok o
Sodium polyphosphate +++ +++ +4++ +4++ +++ +++ +4+
Sodium bisulfite +++ 4+ 4+ 4+ 4 + + + +

A BRECBERNEER

KRB E 3. 0% I AR ~ 3. 0% EEE R 0.5% ERBNEAFRE » HHERERAE
AR o B EER | EEEI R~ T E A VORI © R R BRI S8 BRI - I
R LR ES RSN R B 2 SR B A R i BAE A (AR (A Rt » SRR A » R L
BEEEIE AR BRKG - BERBRBFERAROER  HURIMBIRERIE - 78 5°C
R E » WERERRERE  WRZEAE B ERGREREREERNTI -

BUARABEREIIERZZREHENT ¢

BRI B —— 50 5% bR 305 E—— B LR TR —— LIPS 2 Rk (40°
Bx) @EMHE——ER——PRT (REEESMRERD —— i (EREEREED -

Fo - — B R RN R B R ST R B AR e o b A (BRRD SR B
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11, OR[ERFRR B AL 0 R H R R TR 2 L
Table i1. Comparison of the storage life of dehydrated banana by different storing
temperature and packing method
\Qgg temp Room temp 7 T 508
Packing Without Vac. With Vac. Without Vac. With Vac.
AN Oxyglenfw T il — -
. Absorber |Without| With | Without With Without | With | Without ‘With
Storage . A | ® \ © (D) (B) (F) | (& (H)
time (day) ~T— ~ | |
0 O @) O k O O O O O
30 O O O ; @) O O O @)
60 ol o] o i o | o 0 o o
90 Al ol a | O o | o 0 0
120 Al O] & 1 0O PN O O O
180 x A x 1A A 0 A O
360 X X X X A O VAN O

(O : Normal color and flavor
A : Color and flauor still acceptable
X : Unacceptable

REHR B RS » M= A BEOEREEE > B MR mREBEROCTERERKZ2HE

0.6
, ®
05}
s
]
S oal
g o4
i(g_[
® 03}
M
& 02
F(X) = 0.00299 + 0.0452X
ol R=099
0 10 20 30 10 50 60
—HATEE (ug/ml)
Bl2. Bz aR

Fgi 2. Standard curve of Sulfur dioxide

» C MR A S AR B
Z{EE AfE D HEEBIEDB
HHRF - BAESHREAST

 FER B aERERMER

RERLGMRERE » EER
AR AR 4 o T 7R KR B A

(5°C) T H—FLL L o B,
R & A » BRRIBE -
NBEEFS0, 258

FRBEEELZNERERE

o BT IR BRI R ERAREE
ISR INE B » SHBREAHRE
EHAZRLEM  (Generally
Recognized As Safef§#EGRA
S) s REEFEEREULT &
kbiz & BT BAL EREM
fEsE AR 9 JEERT
— G e ERT AR -
LG AL 2 B A SR AN AT

T o ARBE R A L2 & BEIE RS <150ppm > % %R BS00ppm{ERS o HUERAAR

BT RERT S 2 B 4 TH R TEEEARREE -
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BEXR

PR » 1981 o FRZAUFEIMEME - EFNI1701) 2 13
BRFENE 0 1977 o BEEERA ﬂ&ﬁz;ﬁﬁ LR AR 358

BRARTE » 1975 o BT RS DA SR B2 R - %3: #1F336: 8 o

TFE AR 1982 0 FIHSEMNBRENTRER - AMIHKI4 (8) 131e

e » 1974 - FEBWEAEEENREERER P.24 - EEFREVIRNES °

FSERE » 1979 o ZEEBFEMRANEZNR - FF‘@.&QS 1129.

FoRf 0 1983 o AN LR o s TE15(9) & 170

R - BT 0 1976 o R RE RN TIRBESCEARF AR T HE R R T RMEZ I - FHEBER 4 Q)
.50

BREEEA » 1978 o r A MLEBE =BG MMEERIEDP . 19~122 FIER °

ERE 19718 HEAMLBEAEMEP .10 A RBEERT

ZEG0HR 0 1980 o HFEEHAEEINT - BEERKEEP 2337 o B -

A. O. A. C, 1980. Methods of Analysis 13th ed. p. 340.

ABEEE 0 1979 o RS (F) FERMK P .188 o Bl -

BRI A » 1978 o A WLEE R AT AWML W P35 BB o

Karel, Marcus, 1980. Water activity and food preservation. In Principle of food science part II.
Physical principles of food preservation. (ed. Marcus Karel, Owen. R. Fennema, Daryl,
B. Lund. ) p. 237. L KBEAT -

TR » 1984 o FIAHRER - BRATI00 : 6 S

T BES 0 1979 FERBMSENZHE-—ARETEMIAGTAZ e - HEERE71) 820

B3, 1974 o FEMT o AFHTH6(8): 21 o ’ '

R 0 1982 o RFRINE AEE R A B BRE  THlEEEE -
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Study on the Dehydration Technique of

Banana Preserves '

Roch—Chui Yu?

Summary

Banana processing products included banana chips, banana puree, banana jams
and banana preserves are available. Banana preserves are considered the most easily
processed and the technique could be extended to farmers for small-scale production at
home. In order to obtain top grade banana preserves, raw banana must possess fra-
grant flavor, delicious taste and devoid of astringency after ripening. The sugar content
of the fruit should be about 25° Brix.

During ripening, the weight loss of banana was around 14%. It took nearly 24hours
at 60°C to dry out and the water content of the preserves was reduced to 25%, the
correspondant water activity was 0.75. The yield of the product as compared with the
unprocessed raw material was close to 15%.

If solar powered Tobacco Leave and Rice Grain Dryer was used for banana
dehydration, the drying cost would be 7.7 NT dollars per kilogram of banana preser-
ves, which was 60% saving in terms of energy consumption provided electric dryer was
used instead. The browning of the banana preserves could be prevented by blanching
the product at 100°C for three minutes and packaging with oxygen-absorber. As the
results showed that after six months of storage at room temperature, banana pre-
serves was still able to maintain their delicious taste and appealing color. The color
might be kept for one year without turning brown in case the preserves were stored in
cold at 5°C.

Key words: Banana preserves, Solar powered dryer, browning, inhibition.

1. Contribution No. 1215 from Taiwan Agricultural Research Institute.
2. Assistant agricultural chemist, Dept. of Management and Utilization, Fengshan Tropical Horticul
tural Experiment Station, TARI . Fengshan, Kaohsiung, Taiwan, R. O. C.
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WAE  (CRRERRURSE R I 5 ke —TER 5 RN B R R R BEER
TR EUR BRI 258 (Maize dwarf mosaic virus B strain, MDMV-B) o REZSNETE
KRG EHETEERE > DBEDRRETER R DRSS B » BN E AR A MDMV-R
WYUR I » BREBEVSBERES T (BR20—-30°C)  § KuhofSmithfl K L TE T K5
MDMV E955EEHAH ( disease index system ) JiSlEsl » (RIERRZIHEIEH ( Disease
Iedex, D. L) » AR KBRHEERB 2 HREESBIRE (D. L =0—2¢) - thi (D. L.=25
—50) ~ (D, L=51—74) ~ FH (D. L=75—100) SPU&Y o BEH 5T KR > 4%
RETIER O B8~ ZRT1IHE » 204351 « T RBAH230 5 B R o RELSHRFIRIE it 616/
Rk o BN PL 530, SW. 732, SW. 727, SW. 636, SW. 553, SW. 671, SW. 551 &SW.

8605 /MR AR T HR M o

EEBLATRHRFUERERAT ERIES D 254 ( Sugarcane mosaic virus D
strain, SCMV-D) P58 ® o JREKS » SCMV-D M RAHEE » S8 KERSER AR EE
c REEHE R ERZELTHEER O  fERABTRLEERBEEN » TREAFEZR
EMFEZRE  EHMKRDSMEREGREE » BEAHEA BBE A S - REE K ® 5
o ERRBHME SRS %A ERE » EAEBRRTSENSR 2 BEREE5% B2 » BER
EBWXBSBREREEZRME T o 3R B ARMRiiE S UsEiRAEsEesg
Fl» RABES BRMEXFEWE L ERNERR RSB S -

BISMRE TR BERR  BHERSURENSHN » FE SCMV MEXRBAIBREFESE  (Maize
dwarf mosaic virus) 2z A~ BB (strains) BEEOERER 2 LERE O » LHBE
FURH TORAY B S 0920 > UL AR BEFT BB 2 BB AR S B UAHS AL R ¥
& BEAFFEY o AETRABEURZ % L » TR BB TURGIE 5714151819282 g
PR YR ST G071116,21,20,25,26,20,28,2030 Hra = (B A 952 R KB RIUR R AR s
B - EHRBEMFGE RN FREROE > BRBHREERT OOILI1630 | B ET T 6,15,23,20
C B ERERIRSIER W152228,29 [ MRS HArKuhnfSmith 4% i B LA LR =R
HR#E (Disease index system) ZREF{LHIFRLEG o

AW R ERIF 582 HE B E s SCMV-D fRiE: » B—HHstEems
Ko REARE RSB R ASRE  THRERTREZHFRBE R B BEE% > MDMV-B
HBARRHEDEEROEFE > BERAENERDGR USRI BURRHEES » (8K
AEEREREWIEZH o

S SRR BIRMSE 1216 3 o

2 ARFHEVIPEL R EIGEE o BEE BREE BUER o
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R 75

—  BEREREE
R AR BT H 5 R A IREUR A R R > RIETRTIREESCMV-DE e Co 2814
» KPS ERE LB » DI EENERE 5 Wk L (RAENIINESEY » S EHSUE I IR
FIEBHR i A A o SEARAER 2 & EE AR o
- REZEE
1. FERIERE
AN £ (differential hosts)EEHRMMEFIE (Rio) RIR4E (Johnsongrass » 2
B BTN R ERGD » CP31-294 HEENME CEHRTRED » PBAE GEEPLES) » =
K& Golden Cross Bantam” (FEgEA L H B Burpee Co.) » BHEMEmEMBEELEZHES
Bi o~ ZRALLHE » ZE351 - PREAMEMRY 8 — A FEHDETHEAE » MUREELILOE B2 0.1M, pH7.Opkme s
B T BUARTERI R R NS 400 meshS4MB 22 » BEH% LIVETE S K imk »
MERERRE » RSEEERTE R R ERAES ) EESH B EL ) UREAEEE
BV (symptomless infection) o
2 REMEEENE
REEFBISROTAAE » LR RBIRIOGE 2 HIE » £65,000g86.01050 58 » 3234888 »
HITTEZRARE @ (1) WA (Thermoinactivation point, TIP) FI%E 1 #5110, 8mly: i Bx
BE (D ESmmESOmm) o HHENREE KR (Frigo Mix 1465 & Thermomix 1441) » &
BE5 B JE45 » 485 515 54 » STH60°C » FERILI0S & » HIERLEBIOMERS IR (2) W
% (Dilution end point, DEP) {5 : Rt LAIFIEE 2 BiEAG B RS 10715 10725 1073 »
1075 BR107°% » R E B PER S HEk -
IR RE %
JREEH B A Leaf-dip 5 5 8¢ 2 BRESSEARS 4tk » DU TSI -
R ER BRI EEER R L RERE BER SRR ER S
PAZEE351 » 2P b 5% > ZZEF115E » #BFH2365 (it W » “Golden Cross Bantam” 53 » i
FinERER 6 NASRBHNEEN » HHHES — 4 R EIG » RAE TR T - B A s
RRIEL ISR BE BB TEEHEE » FABRE=X » 290E E/R) 8B (AA) %
(+=H) ¥#fTe
~ TUAREE
(=) R
FTERBEEBEGIEZBZR (SW. inbred line) 3t205(F » #£35E Pioneer 4 717G 2505 fE kb 4
BEFTS PL. lines3t332(§ » R%E351$Eﬁﬁ% (TN. 351 IMP lines) 3LT9{M&=THARIE o
() #EEAX
ERMEFLL6 X SR BBREL » BEEAHANTR » TEIOKE » MG 3 — 4 F5ER » 4z
%@?%@@Iﬁ%%ﬁ%@ﬁ%@ﬁ (inoculum) » 44 DAVKIRIE SRR A rh BRI EE » (kB HEEA
TGS TRENEEEERFEZRE > ISREREFERE 2R 75 MEI8 R o
() PIRERTE
1L.ERY (Disease coefficient, D. C. ) : (RIBEFRFALLE R » WEEEREWRIE » &
REZREFEGRE > B D. C.=0BMAAEZMFEHE 5 D. C. =288 X AENH T K Hrwg
JRFRIREE » (HREES T AR FIAERE P A I AR IR MR SRERES » E—; D. C.
=3 RE-CRMERERE > - RRER T H BB 8 WG S 1R BRI M % >
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E—a, b; D. C.=4REBR I RHUEFREE » MARELENERE > LREEBER

2.7ETEE (Disease Index, D. I.) Rt R S MR ERE » K THRAREHE W%
ZIREIRH e Al :D. 1. =100 X (4 X N{+3X Ny +2X N3 +0X N [ (N, +N,+N;+Ny) x4 o HF Ny,
Nz, Ni, Nu%4,3,2,055 5 B35 5 B0E T 2 M Pk SRR E R o

3. 4R ( Rating of disease resistance ) fR{k#E4 WRMIFERE » KHBS B
(Resistant, R) » f##i (Moderately resistant, MR) » fif (Moderately susceptible, MS)
» R (Susceptible, S) S fESH » 3 RE—o
(M) HFEERE# (Screening for resistant lines)

FALET B SEEARYEIFEREZ MR IR Z MR AREELEIHRLE  DESE
KA BEZ M B -

gl FORMT AR RS BARHTUR S0 BR

Table 1. Categories of resistant rating of corn to maize dwarf mosaic virus B strain.

wnow % & w OB O
Resistant rating Disease index
% %  (Resistant, R) 0— 24
th #1  (Moderately Resistant, MR) 25— 50
o B (Moderately Susceptible, MS) 51— 75
% #  (Susceptible, S) 76—100
® R
— mEEE

(=) FERIE
ARPTHRAZ B 5B (isolate) 8 SCMV-D eI 2 RIE » MBI « —BE
FEGRAE CP 31—204H R EE 351 FARIETR I » EHMHAM N 2 RIELE L o KRR
JR 250 BiRk 72 CP 31—294 7RIRZ: » (A SCMV-DRISRGE #8660 (chlorotic mottle) o ZE{EAME
AMBEEREL 351 gk SCMV-D Rt » HftiES NEEREREE » BEEILE R
> THERT BEAE TR IR » B TR A BCR AL - A MERSEUORIES « BEARLE
BRERKTR OS> WE PSR AR & RE > FETE B2 R B (B S B 5 22
o 5 BRI R AR AE A R AR R BB TS o BRSO AR TE TR AR 5 R~
TRTEGRORE BT~ 3 BIEESE TR o i b2 6 2R AR TR 2 TR TR
AR DR TR R ENE CP 31—294 REBVEE » wARBESERBLENREBI A
(Maize dwarf mosaic virus B strain, MDMV-B) o
(=) AREWEEEE
(1) Wit BdE > MEZFT > AHE LR ES54—57°C o
C2) TN » MEEPTR » HHEESES107°—10"
(Z) ABRRTFZEE  RETEMEERZ  BENKIE (B » £EH700—800nm o
I ERREERA RS R ER R RSB RRE R EE TR
HERLFERTH » ETREEH » BREFSZREMERRA » SR (8 BWFEEE 30°C L
) BRI » SRR HERE S ERMEERETER o RN Q2REF
SRR 20°C LUT) BIES BRI BRI BURS » B4 MEMRAEREEE N » B3R+ 5 RRR
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R TABRAIREUR S BE A R RN DA R A = R
Table 2. Comparison of host reactions between maize dwarf mosaic virus B strain (MDMV-B)
and sugarcane masaic virus D strain (SCMV-D).

Test Plants MDMV-B SCMV-D

E X (Zea mays) CV.

ZE#351 TN 351 1/C, M* —/— *
ERLEE TN 11 1/C, M 1/C, M
EES5H TN 5 1/C, M ‘ 1/C, M
Golden Cross Bantam 1/C, M 1/C, M
H B Sugarcane CP 31—2%4 —/— 1, CL/C, M
@ B (Sorghum bicolor) CV.
Zrh58 TC 5 1/C, M 1/C, M
FijH Rio NL/C, M NL/C, M
AR (Sorghum halepense) —/— —/—
= & (Echinochloa colonum) 1/M 1/M
& (Echinochloa crusgalli) /M 1/M
# (Chenopodium amaranticolor) —/— —/—
2P (Datura stramonium) —/— —/—
*Symbols for symptoms on inoculated/noninoculated leaves.
1 &R (latent), M : &L (mosaic or .mottle),
NL ! 3/EJRBE (necrotic lesion), C : iB# (chlorosis),
CL : E#5%3E (chlorotic lesion), — { RNEG (not infected)

BYEETR  #HM (3~ 4 BMTHIRE 20—30°C ) 765 E K BIRIRAY T EEIA 1 TR »
FEREFURA DB E IR S+AERNPHERY o ,

wA =R 0 IESEN TR MDMV-BIYRIE » LI#ETH 2365 SR » AHRAR100% H
B HRER b B ZR 115 ME R “Golden Cross Bantam” i » RGBS e )
AR » R RS VR IR ERATNE » (17288 -+ H R T4 20 B2
= HUREE ,

RE-CT=FMARRAR » £ SW. % PL RRRZEE BIANERS=FETHEKES
OL6{F TR MR TH IR » #BIPL 530, SW. 732, SW. 727, SW. 666, SW. 563, SW. 671,
SW. 5515 SW. 6604 M {E/f% B AHBIRE » SR BYURGRIE » KBS0HBHIE » OESH
Rtk > ABOEMSBURINRIE » FEREA o B ABEHFHRRIEZ @R R R e i AU 5 5
AREESL 2 5 MEHBZAERMFELHR « SABEMAKEREGRILERS » RART (SR
BITHRE—R  HEERMEAFR » BRSW. 666 ~ SW. 671~ SW. 727 EHRRIE » HEBE BT
B EIRBE R » SW. 732 A HRRIE » TISW. 551~ SW. 563RISW. 660485 RS K JE

EX I

ARG o BEA AU e 29578 » IR TR CP 31—294/7F8 5 3B 4 15 [ 8 K /7
TEEOEIRNE » B2 T8 pUR DR AH ( Sugarcane mosaic virus D strain, SCMV-
D) ER o (HRAREBLEHMEREY Z R IE PR R BB TG i REURS M
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Table 3. Thermoinactivation point of maize dwarf mosaic virus B strain.

%mperatu% ) 1\? éi p%int*sl‘%inf%(cé%plﬁaéntsﬂsest%
45° C 9/ 9
48° C ' 7/ 9
51° C 3/ 09
84° C 1 1/ 9
57° C , 0/ 9
g0° C 0/ 9

F4. ERBUKBUREBILAG 2 I B aE

Table 4. Dilution end point of maize dwarf mosaic virus B strain.

R | B o B B MR M

Dilution | No. plants infected/plants tested
1071 ] 9/ 9
1072 l 9/ 9
1073 ‘ 4/ 9
1074 1 0/ 9
10-5 Z 0/ 9
|

s R Pirone ® 45 RBEHEBNHEREFEZERBMAEM B 2RH (Maize dwarf
mosaic B strain ) o BER—IEMHRAE N E RGBSR ES B 2% (B strain of Maize dwarf
mosaic virus, MDMV-B) %> » (A&7 C. M. I'[A. A. B description FEETRT » A= H
H—8 4 BELIMDMYV-Biy £ o (B EBSCMV A —(ERH

KRB Potyvirus » % EHMEIELBORARHEM RIS » BT iRh a0 » LD G 8
b DERPUR MERSEF « B/ L EAEREOHEES » R ERNBERERE »
ERHIEBERNBIT R R M MERRE B HM BREREE - RREREHETRER
#9114 (conditions) T MR A BEMEARR » RTERBR NSO TEN » EREDA
TR S SRR (SRR - S RERER AN HEARILE » m¥&
A IEARBIR (correlation) s ST 7EEL Ay Fp R BEER A (H5151923,2) | Persley et. al ®® BZEk
EEEEE SCMV % 2 — 4 B RE M R Ay » SURMEEH RS FREENER
BRI BENTIRYE - REARBIREESEENBIEIGTETURE » RERERTGHEIRG
FEEEY o AT FHHNEEAER EMREEE TR RIE » HEEARBFBLUREE » EEMYE
AR AR RR T BRE RS EREREES  ERIRER RS R SRR R
T s — BB RR OO SR R TE > AR B EAM E74 & » RMEIR IS 85 (escape)
Hotssr » BARBHRF(ER20—30°C) ERETNBERNHRE AT HEERE - DEEIURIE

DEmEE » RS MDMV MyFURET B » RRENMEES 2 » (LEHRERNTE
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=5, EAMBEETREEHER T RABRREREBE AR R
Table 8. Symptom development of corn varieties inoculated with maize dwarf mosaic virus
B strain in different seasons.

Corn = A In March AN A In August +=8 In December

var. s s 1| s s 7] | s 5] 1|18

TN351 0/10 O/IO{ 3/1010/108 Oo/17 | 12/17) 17/170 —*° | O/ 7 | 0o/ 710/ 7|6/717
TNS35 0/ 915/ 9; 9/ 9 — 8/12 1 12/12 — — |]0/910/915/9}]9/9
TNI11 |O/14 9/14 | 11/1414/14 | 9/15 | 15/15 — — 0/ 1710/ 7(3/7|1 71
$S5236 0/8!6/8) 8/8 — 9/12 | 12/12 — — 1 0/11 | 0/11 11/11 _
G. X B. ‘0/813/8 5/ 88/ 8|6/ 9] 9/9 — — 0/950/9}8/9 9/ 9

¢ : days after inoculation ¥:f&EH% Bt
b : No. plants infected/total plants tested ZFEERER1EREEL
€:100% ifection 100% F35H

6. SW., PL, MEEAISUHIARME R HE KBMBREARBI A TG E R
Table 6. Rating of SW., PIL., and 351 IMP. lines tested for resistance to maize dwarf
mosaic virus B strain.

wom % : . | )
Resistant iating | SW. lines PI. lines { 351 IMP. lines | g Total
Resistant (R) 74 1 0 8
LR
Moderately Resistant (MR) 35 14 1 50
O
Mogcderately Susceptible (MS) 24 41 4 69
Susceptible (S) . l 139 | 276 74 . 489
|
, | o |
Total # B 205 | 332 9 616
|

a

. number of lines classified in resistant rating.

BEHE—EEETD » s hF S E i MDMV BEERE 2 — 3 /G252 | th 7 b Bk
[RfeiH] ¢.7.28.27.28.80) , g Borh BN (major genes) 24> MUK ERE (minor genes)
BRI ER A EYURM R Y REFURMEA R BN B SE BE - RitARhE g i
FLPMTRIE o ot —RABERIMDMVEREREEUT=M: (1) HBEREARTR

(establishment) 99 ; (2) BEBEH (multiplication ) FEEESR 452880 5 (3) BEE
FEABE (movement) R 1230 MK ESMRELHTF /NIRRT | BELE BE
PRI BWHERE RS BNEESHS - EEASEEXEEROTE ) AFRE LOER > B
Mg > REEP AR ERBCI B LIESR -

B 5 2 BRI MDM VA5 55 o AT IR SR AR B B nDollinger @ ATt 755 9 £ » %‘fﬁﬁ’ﬁ
52 HRAERABEBOATESMRE > RIBEEERNRSMBEEM 2RIV —RER2
BETBRA o XFIHBGERATRL » REMANBEEN IR > HREE » &R ARRZERT
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Table 7. Results of screening for resistance of corn lines to maize dwar{ mosaic virus B
strain in spring, 1984.

; |
PL 530 0 0 0 6° | 0 | R
SW. 732 0 0 0 9 | 0 | R
SW. 721 0 0 3 6 17 R
SW. 666 0 , 0 3 6 17 R
SW. 563 0 0 2 4 17 R
SW. 671 0 1 | 2 6 | 19 R
SW. 551 0 2 1 6 j 19 ! R
SW. 660 2 0 0 7 2 R
SW. 567 0 | 3 | 0 6 25 MR
SW. 704 1 ‘ 1 1 6 25 MR
SW. 722 0 0 5 3 | 31 \1 MR
SW. 719 0 3 2 ‘ 4 , 36 MR
SW. 584 0 2 6 0 33 MR
IMP. 72 0 | 3 0 3 ! 38 MR
SW. 674 1 0 6 2 L w MR
SW. 632 0 1 7 1 | 47 MR
T. N. 351 8 0 0 0 I s
T.N. 5 17 0 ; 0 0 100 | s

T humber of plants classifted to diseasz coefficient.

8. HERBLBEURBBAAH Y EREANERIEHREZ SR

Table 8. Rescreening of selected corn lpcs to maize dwarf mosaic virus B strain in August, 1984.

w % . £ :
E k& A S E W diese coctiicen | mapy | naup
Corn line \ Diseaseindex Ratmg
4 3 ; 2 0
o T i
SW. 551 3 l 3 l 0 ]‘ 0 i 88 ‘ S
{ |
SW. 563 3 | 3 0 ' 0 | 88 i S
|
SW. 650 5 ‘, 0 ! 0 | 1 } 83 | S
| ‘
SW. €66 0 o | 0 4 i 0 } R
SW. 671 0 o | 0 5 5 o | R
| ‘
SW. 721 0 0 i 0 6 f 0 R
{ 1
SW. 732 0 ‘ 2 | 0 4 l 25 MR
PI. 530 4 ‘ 0 0 1 ! 88 S
T. N. 351 12 0 0 0 L 190 S
|
T.N. 5 9 0 0 0 LS ‘\ S
i

{
% No. of plants classified to disease coetficicnt.
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M2k » (HEER R MERIFURIEAYRR » W R IR R TRAY TR 47222829 \mkenes Timen
FERYFAE o KuhnfiSmith *® F &4 7&K (incubation period) AYEMRIBHRASERERE »

BILL Disease index systemZKEFGHiAME » SRS TEH BRI E SRR B9800 » IhikEY
R RAVER IR o HERARBPEISLARWENG EREARANEE F o P —pkg
HRFEIE > BRAZRF L (localized) » EHHERBIFHFUIREAIF (tolerant) KIE »

(B RTMAYTT B8 B T RERE B R IE BB M OV » Rib KuhnfiSmithfyDisease index syst-
em JiLMEHET > fEARERE  BRULBREE=ERENAABROEMBES » DN ERBETR
WAt AR HZEL - BT EBRARBENERIELEY MDMV-B 55K » hEs
BIEFEHRPMEILRERLEN » HERELERERYI00RERIE » GEXEIENHAR
o MASFARFEOERNRTEE > SW. lines P HEER LW RAEIRE (EX) » WlEErEkE
SW. linesHE S MHURAR » HEHF D HEKIERBESEF ; ZRBIFASUERPEL2EHIRGLY
RIE » T IR EREE R » BEFUREREERERY « EREFH R RO ABIRFREAR
MERMETEREER » FURIEMBENBRIE o Mikel et al. 2 BESBIMNTUREEE MY
TRDER » FREEEXR RN MDMVAYEER - A2 FHEEEIERZRR » (VEE BEE R HAoME

E—-PEEEMBRRRTHER -

BB

1. B REz RS GRERE=2)  BiERE -

Fig. 1. Symptoms of restricted ringspot in moderately resistant reaction (disease coefficient=2)

B2. PRV RIEZ R ORERE=3) © S I5TT MR AGERIERE (o) 5 MESHLEHE (b) -
Fig. 2. Symptoms of systemic diffused chlorotic spots (a) or streak (b) 15 days after inoculation in

moderately susceptible reaction (disease coefficient=3)

B3. BpllREEZ AR ORERE=4) 5 RHMERIREL o

Fig. 3. Symptoms of systemic chlorotic mottle in susceptible reaction (disease coefficient =4)

4. RRBMRESABBER/ERNETENSEEE Y EMRET » BhEEET400nm o
Fig. 4. Electron micrograph of filamentous particles of maize dwarf mosaic virus B strain. Bar

represents 400nm.
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Identification of Maize Dwarf Mosaic Virus B Strain
“and Screening for Resistance of Corn’

Ting-Chin Deng?
Summary

A virus isolated from diseased corn plant and tested on differential hosts was
identified as maize dwarf mosaic virus B strain (MDMV-B). In order to observe the
symptom development in corn plants and determine the optimum conditions for the
screening of corn cultivars/lines resistant to this virus, corn seedlings at 3—4 leaf stage
inoculated with MDMV-B at different seasons were kept in the greenhouse. The result
indicated that day temperature ranged from 20 to 30°C in spring season were the best
conditions for these studies. Methods for evaluating the degrees of resistance was
primarily based on disease index (D. 1.) system as describsd by Kuhn and Smith "%,
however, it was with modification. Based on different disease index, there were four
distinct reactions, i. e. resistant (D. I.=0-24), moderately resistant (D. I.=25-50),
moderately susceptible (D. I.=51—74) and susceptible (D. I.=75-100), used for rating
the resistance in this expsriment. The results showed taht mostly released: cultivars of
Tainan No. 5, Tainan No. 11, Tainong No. 351 and Super Swest No. 236 were suscepti-
ble, and PI. 530, SW. 732, SW. 727, SW. 666, SW. 563, SW. 551, SW. 671, SW. 560 from
616 corn lines of three different origins were resistant to maize dwarf mosaic virus B
strain.

1. Contribution No. 1216 from Taiwan Agriculture Research Institute.
2. Assistant Plant Pathologist Department of Plant Pathology TARI, Wufeng, Taichung, Taiwan, RCC.
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TR AR 9P F £ ¥ Trichogramma chilonis Z
ZREREITFEH

S N

BE | AVRERRNEE12FEESFBEETRRINF 4 Trichogramma chilonis 2 H
R B » Ban e B2 5 LISt RES (Cnaphalocrocis medinalis) FREEE »
HEAFEEPEHB52.9% » BILEHRBT2.0% » SERENED  HESRYBFEETER
Wi o MEMEMEREAGE52.38 1 1 o Bifb 1 = 3 R BB RSN S A B AR A B BREE
B o (BEFAE AR BERBEEE N2 7,000cm® R A G o

SRIRIIE A Trichogramma chilonis 2= fSTERIRINE > BEMWH (Hymenoptera) F/)
#ft (Trichogrammatidae) o 192957 B L7ESEEE Los Batlos EERER » FERARE
AR (Chilo suppressalis) RifiE (Diatrea sp. ) ZHH o BERARARFERBERZ® D -
HAEABERTENIIE » FE (Argyroploce schistaceana) ~ [§88 (Diatraea venosata) ~ Z5 1%
it (Pelopides mathias oberthuri) - $fit (Padraona dara angustata) ~ ZEFM (Telicota
krefftii horisha) » KEfEREE (Udaspes folus) ~ Ktk (Anticyra combusta) KRB

(Princeps demoleus) 4" o BNk FEMBE=ALE (Tryporyza incertulas) ~ BRWNERE
(Ostrinia nubilalis) ~ FHnwilk (Heliothis armigera) G4 BEEREEYEH OO » HE
ERECZHTRBESE2ED

SEERAET ~ BHERIGENE EFRE SRS A KEHEIES (Cnaphalocrocis medinalis
Guen.) » BEEEZHE » HI0- &k - WRABEZREE20HE » HPNFEE3IE » 555
Oligosita sp, T. chilonis & T. japonicum, s L chilonis \55%% » WEME LR
96. 4% BB BIBERNINZ REERH D -

KA R R AR NI AR R E b 2 A BT G TR » ARSI Iy A ~ HR A R I E i
o

FHEERT %
— - SRIRSPHE B R :

B EEREY B 288 ~ BB R A TR ARG A 2 ERINE » EERETHEFTEBE
HAEEARIGEEALTIE o BEENEE —LEH > HHBSREINERAIPRREINEEIIS A » 1
BRAFERY -
= FRIBSPEZ AMESREMAE

WA 0.15EEBA > ZLF 8 ~ I0BETH 2 » 5 KoY AHREEBREREE L ASHE

LB AR BIHAE 1217 8o
2.2 BRI B R IEPIER - PR - A EhR B0 -
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320K > WiRCERIR G 2 T chilonis WAMUEANELL « /EHPNENT154 » HEMMRM 6m > A L
PREEIOTA 225 ~ 50~ 75~ 100 ~ 125cmpg » & DIBFH RSB TERIN A 1 88 (AR —EET »
LAFE 5 | R R AR DG RIS A D02 4 » £ 6 RN OB IS & Hk 2 A 6T o I 2 Sk tRIg TRkt i T
BABUR RIS RN EDD » B IR YT » BE7E 1.8 X 10ecm ZHEE#HKERE R L - fiHER
B2 o BABOHEE (F12x E20cm) /S LIROHE A T AL 2 AR BR ORI e 14 60 £ R 15 H 10% % K
CIRER » e EDBI BT B 2B o it > NAEKEREN 28 > AERE EHBESINZH
A o
= ARPEHNARBBZEMEERNCSERERE

W1~ 2> 3% HEnZEitBaEaIn30—40k » S REREHBERN(E 3.5x H12cm) 4 B » ¥
A 2 FRIRINE R 0 R B S (parafilm) £ 0 » 72 28°C {E B IR B2 % 4 DB AL -
 KINRRZEMBRERESETE>HEEE .

FERR DRSS (BxE) BIFRE (1 x8:2.5x8 53.5x 12K3.5x20cm) » FHHEH (
9 x 17815 x40cm) RBEHEETE /I (25x30x45cm) » #FEHEBEE A IN30—40 R H TR A
NG RIBABA 28 ALK 3EWT > 7£ 28°C HRAPBEHWT A -

WREMR

— FRIREPEES F X ¢

HHEFERERBRERFRINEAEARBHRR T EEREERIE BIE (Melanitis leda leda)
A F b IR (Plutella xylostella) ~ ffE Y (Spodoptera litura) ~ iR ig. (Tricho-
plusia ni) LR EEWEREE (Ostrinia furnacalis) S5 (351) o 3% TrichogrammalBa i

#El. KEKRIEIE Trichogramma chilonis %=

Table 1. Hosts of Trichogramma chilonis in Taiwan

% 7 | R R Bt
Host Insect Crop - Reference

4 Anticyra combusta Sonan (1944)

Argyroploce schistaceana Sugarcane Ishii (1941)

Chilo suppressalis Rice Sonan (1944)

Cnaphalocrecis medinalis Rice Chen & Chiu (1933)

Diatraea venosata Sugarcane - Sonan (1944)

Hedylepta inicata Soyhean Chien et al. (1984)

Melanitis leda leda Rice

Ostrinia furnacalis i Corn

Padraona dara angustata ) Sonan (1944)

Pelopides mathias oberthuri Sonan (1944)

Plutella xylostella Cabbage )

Princeps demoleus Citrus Yen (1973)

Spodoptera litura Cabbage

Telicota krefftii horisha | Sonan (1944)

Trichoplusia ni Cabbage

Udaspes folus Sonan (1944)
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ZEEXFRSBERRN > HEEIRAE - #8E - MERURPBEERAZI® ;5 EKBE
ERYIGHRE B2 EES Nezara viridula) JETTHAE REEFRHINPELEREDD » YR
BUHRA A o st ANTEE 2 EREAT S - G IESRLE AT RRE 2 £ B E -

TR IR R AR IR B R R A b o R 2 SRR R I e A
RIS JIEE 18.8%521.5% @ » REFHERUAITAZGE 2 RFHAH - EREE L
W RARINEE R A e B4 » R E BT HE 3 % » RERFA 234 i R IEREEIERII AL
ififs » WA MS (Strain) 228 SHHFEM (Species) HRTRIT » MAE—LPIT
— RREBECHMESRSGRE

EET14410H 2 1984205 H » KR EARE » HERARERESREREREE LREZHR
ROME BT I 1 % » TEERE LEMES 288 B TR T AR EER (R2) o Xk
REAREZE > BP0 RIAREERSENEK » W ETY Mk LEE TR W R 2k
FBEEG) > BSEHE0.3—0.5mm » 2 W THAKEIRAEEIET » HILHEZERCT 7 REHEE)
FTERTZ— > MBEKZEREREFRSER BRBRBSEMG o RBRERRIDEZEB KR
8  FRE MR T 2R BRI - SRR S IR 2R o R 2 AP ERRIR TP
DA MIEER G ASH o BRTF 2 © b RHERATE ZRBGETR » MIfEH L5 #50.1-0.5%
o FRIRIRE A BT INRITHE AR » (BAERIER @ » EHERE LEHEBAFFIRIER -
M 2 M e LR R 592,38 1 1 » B 26°C IR TARAENR2.62 1 1 HHBMEN » ik
FiEZ R RIMRREB NG (BF - BUREER) - '

x£2. @E Trichogramma chilonis FEEWEZ EEHY

Table 2. Activity of Trichogramma chilonis on paddy field in the daytime

B OoR B M| SEMeEalN | BRLdsEan | & -
On canopy Above canopy - Sex ratio

Time of sweeping (no./sweep) (no./sweep) (L:8)
Oct. 19, 1982

8 am. 0.531 0.022 215:1
10 am. 0.569 0.016 ' 21411
2 pm. | 2.119 0.003 2.39: 1
5 pm. 3.088 0.006° 232:1
Oct. 20, 1982

8 am. 0.438 0.006 2.68:1
10 am. 0.388 0.013 244 1
2 pm. 2.738 0.013 229:1
S pm. 4113 0.019 2.61 11

2 TR E LB AR » CREM AR E 2N SRR A » BRMKR 3 xR
LA50EL 75cm TSI Z IR BE AR RS 0 255 100cm &&AKZ » B 125cm g 200 AR #
ko SUBRE TR K FEI IS 090/8 % » LRGSR 5 2SR o A e 1R B 2 iR T DA B AR AT AR
i~ 0 BERFHEEMZEHREES A LR RTERRANESES 25em =
125emRAGHED » AR A e R EL 2 K AR 3 A T ISR B
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B Trichogramma chilonis $AREETEIN 2 FEHTE

Table 3. Parasitism of Trichogramma chilonis on egg-card of different heights in paddy field.

og i = i3 mok % F o4 & oRoow W FHF & &
Height of egg-cards 9% parasitism of egg
: (ecm) % parasitism of egg-card } (mean=8.D.)
_ _ ) _ S

25 20.0 73.4420.6
50 461 7184200
75 46.7 2 51.0-38.3
100 20.0 38.1422.5
125 0 0

*IEEEBR L AR ETRERE LA 158 -

Egg were glued on a card and taped at thz differant given height from ground on a bamboo

pole; 15 replicates.

EER 28—30°C HE T
FH 2 M > B EME 5
FIHEM BT 68 » HAE
AR mE 1 ATR » $9525%
HEREFE32/ N TETS » HLBRIR
B NRHR AR Bl 144
PEFEFRFETS o RILE R EE
REBRRILEE; ih it
» HEF LRI TTHIE 6 X
Ao a

FEARTRHERD 2 BRAR
HEPBLEERIN 2 BeAF 4 28 » #EIR
MK 4 > BURAEREREAY
EZEMENF/LIE2 21

%

100 "\\
\\\
~
\\

o) 757 .“‘\o-u‘

g TTle

E h\

'F 50+ AN

5 \

17 \

N \

% N

H1 25 - N\

-‘lﬁ: \

A N ,
\\\
T T —— 7 T —
0 24 48 72 96 120 144 hr
#dy (age) :

B1. Trichogramma chilonis WEEIEIEH Y 56y

@%@ZD?&%E@@%%% Fig. 1. Longevity of female Trichogramma chilonis in paddy field.

MUBERTEHYE »

x4,

RERMEE 2 IR RTI52.9% » DLERT2.0% » TERELIHHT8.6

HIlE] Trichogramma chilonis HEEHEBERINZ FHBERIA LA (T HifE » 1982

Table 4. Parasitism of Trichogramma chilonis on eggs of the rice leaf roller (2nd rice crop,

1982, at Wangfeng)

‘ |
3 )i woE OB OB ¥ OF £ K F £ B B Kk o&E
. | 9% parasitism i % emergence
Leal blade* No. host eggs | of host eggs | of parasitoid
‘ _
ES 68 50.0 ) 735
‘upsurface |
H 140 55.7 ‘ 70.5
undersurface !
*aS00fE2E

500 rice leaves were examined.
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ERH 1 SAEKEE > 21 4% 2 EFEBFE « MINVEISEESRZ 2RI » HOERFE IR 5 W
FEREE AR L o M LIS T 2 IR s B o TN AR B BRI BV TR BIRTE - 1
LA TE P TR 2 B S IV A B T L A e T (T S e — SO L D7 2 e A TR A
o Rk B SR ARL U A e AT A PR FIBH 1 TR AR » 7T I 2 AL A 0 B
B LT B T B e R B B 2 4 o
= RIRIPEERE B G AN RIS A R BT

MBS Z I 8 — A K > BRMDBEHERES - B 1 BT RIIR2RILE ek
2 B TR EAER 3 B AITR SRR AT RIS Y » HEEEA SRR
B F Test 765 %EBE KERTEIREACEOELE » RR%E1ES A2 00k MRE% % KK
EETIRETRBRE S EWE » BT % ST T E % e
M~ RREK/NZ 22 e ’

His IE ST BSRIRED sof-
gHEzHWE: | B2, .
SHELIH T HERNRR H L 2 - .
BB BT AR > R géém‘ . *
RBIGFE I E  H S
FHEME S - BUHE i =094
reymmms el 20T
T2 BE AR 6.3
cem® Z 7,000cm’H 2% . L : 4
e T R A e T s . s
- N o, BAHEHBE
A IR 1321. 68 5 T (log volume of cage)

AT 3.4x10ecm’z Fig. 2. Space effect on the ovipositing ability of Trichogramma chilonis7
ERGREE - WERE @2 TRAKNNEMEREHEERING Trichogramma chilonis %42 Btk
BURETR RN Z 2 A B /N 23 77,000cm® By » HEEBBERE - '

b

BEXLRK

iR BRERES 1983 & IR KR AE » PR 321 286—291 o .

2402 - RRE AR 1934 =ERER (Hedylepta indicata) 7 4 Ml BHRE » rhEE K% » 33
:181—189 o ‘ '

3.FEH 1973 ZEEEHZRE 106 pp. B EEAZARREYFRRELRBARER -

A BECH 194 EEEFABOTFCMT2RAERE ZEEER AR BATR®ET2225 -

5. Biever, P. E. 1972 Effect of temperatures on ths rate of search by Trichogramma and its potential

—

application in field releases. Environ. Ent., 1 : 194-197.

€. Boldt, P. E. 1974 Temperature, humidity, and host: Effect on rate of search of Trichogramma
evanescens and T. minutum auctt. (not Riley, 1971) Ann. ent. Soc. Amer., 67 : 703-703.

7. Ishii, T. 1941 Th= species of Trichogramma in Japan, with descriptions of two new species.
Kontyu, 14 : 169-176.

8. Nagarkatti, S. and Nagaraja, H. 1977 Biosystematics of Trichogramma and Trichogrammatoidea
species. Ann. Rev. Ent., 22 : 157-178.

9. Oatman, E. R, Pinto, J. D. and Platner, G. R. 1982 Trichogramma (Hymenoptera: Trichogramm-
atidae) of Hawaii. Pacif. Ins., 24 . 1-24.
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10. Savescu, A. and Tien, N. N. 1972 Analysis of the conditions necessary for the growth and devel-
opment of the oophagous wasp 7Trichogramma chilonis Ish. with a view to establishing
the conditions of its release into crops infested by the European corn borer. Analele
Institute de Cercetari pentru Protectia Plantelor, 8 : 179-189.

11. Supharngkasen, P. 1979 Studies on hymenopterous parasites of Helicoverpa armigera Hubner eggs
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Ecological Studies on an Egg Parasitoid,
Trichogramma chiloris with Special

Reference to0 Ovipositional Habits'

Chien—Chung Chen and Shui-Chen Chiu®

Summary

A survey on the hosts of the egg parasitoid, Trichogramma chilonis was conducted
at Wangfeng, Taichung in 1982-1983. Six new hosts of the parasitoid were recorded
and the rice leaf roller (Cnaphalocrocis medinalis) was the most important one in paddy
fields. The percentage of parasitism of natural occurrence averaged 52.9%, and with
72.0% of parasitoids emerged from the parasitized eggs.

The chilonis always showed more active after noon time and majority of them were
found in, but not above the rice canopy. Longevity of the female parasitoids averaged
4 days, and sex ratio of female to male in the field was about 2.38 : 1. Number of host
eggs parasitized by two pairs of the parasitoid and the percent of parasitoid emergence
showed no difference within the first three days. Percentage of the host egg parasitism

in cages would decline when the density of parasitoid was less than 2 pairs per 7x10°
cm®,

1. Contribution No. 1217 from the Taiwan Agricultural Research Institute,

2. Assistant Entomologist and Entomologist, Department of Applied Zoology, TARI, Wufeng, Tzichung
Hsien, Taiwan 431, ROC.
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T AT ALR B R (Tez‘mszfzch%s brontispae)
Z 5T AR S

%t MR AR el F A

R APTNRETELN BT AT AL I0%E#R (Brontispa longissima Gestr.) ZIf
FMe Tetrastichus brontispae Terr. fERIAIIITAIIERZ B o 85 AR BEEAR
MBS T T ~ R DA T R SR B o FRRH 3 M RIE R v T L AR R L TR A
c RAFTEENAERE  RRABRT M2 REREE 2 REMETE » RE@0°CH - (6IEs
EREEAL  RERITR » BRE2R o #8015 5B 2 — 3f $hEafAs — 6 K+ WEHAI0—
1R o PR 61 10.8K » HElR 3.6 K - S MBHERBEENZ BT 4ETHE60.
13::8.0%  T'. brontispae ¥EFRRFT24 1 A 187 Bl » 5%{&104"\?%5@@%@%2%%% =2
48 A HEEHRR18.8—179.2% » BHFAFE2 A 8 HERMMHE » 75 3 8 A K 7 KHFEER
R 9.3—44.29% o FIEFE ML B IGHES L ML IZERZ I > AT » MR EMhaK
R BEREZ W IT BB IR AR o AU S IERE SR 0 S8 - 5 R
B RABENE  RHER » T A ESEL 7 IimE -

AT (Cocos nucifera L. ) JyBibIE 2 BEEHEHME o EAEE - ﬁi’ﬂiﬁﬁ?ﬁz@ﬁbn
W RGBT » A R A RENEEE 0 B RLRELBEN > R E AR BEES
> T EREERRT o BIAGE R 2 M 605 1 » BAEER B Es Y Ba
Bk o (BRI U2 SEHRE » MEASLME ( Oryctes rhinoceros Linn. ) » BT8R
(Tirathaba mundella Walk. ) » ¥E N 3%8 (Aspidiotus destructor Sign. ) » T AE L%
(Rhynchophorus ferrugineus Oliv. ) » FI‘Hﬁﬁ—rﬂ)ﬁ &2 ( Brontispa longissima Gestr. ) %

ZRE MMM RESRESEE -

T AR TR A SR A E I (Coleoptera) j*ﬁ;;ﬁ%&ﬂ (Chrysomelidae) 3475 Coconut leaf
bud hispa = Coconut leaf beetle » HE# (& 1) MshidHREEMFEALRBZEBRO
ENRE > REH b TREAER > AR LERRBETERE  AREEN REETE
AIER » MR (E 8 ) » IEEFRE » HERE > EEALHEMNIE » WL 8 FAEUT 24
ﬁ%@fﬁ @ . »

AR AR ER L S MHE R EEER K TS » SEME (Indonesia ) -~ REME
(Solomon Is. ) ~ %¥5E (Saipan) -~ Fififi BEE ( New Hebrides) - FE B4 Em (New
Caledonia) ~ K#&#Hi (Tahiti) ~ 1B (Guam) % o ABENERE 64F 7 SFHECE - AR
- BEEE RGBT RME 1218 Bt o TREIANER QMBI ERIETAE 4 —EE 30 (8&9) ©
2 4o KITEREMATIRA R IERIEE - mEE B B e
@E@i%)llﬁ" L& wﬂna‘é* Fﬁfnrﬁ’%» @@fﬁ(i}ll KEEBE -

5- mm\ LB ° ;
6. %%*&ﬁ%ﬂ%’iuﬂﬂi o B di’tﬁ’r‘f’
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RERRFEFERESBIRG 8 B R 8 4 AR RRE « BEEFILEILEE » &5
WEMBTE 4,00088% » MR EHRBZRSEMBEIRGBEDR » DIBEB » KERMA - UG LR EH
PR RIEGE ~ ERFMTAERE o EHEN AR TSR RE 61-62 £k B/HRAZEB ALY ©
» BRI TER MK EREARE Y o BEFHIBEMGTES > BTSENEREEEE Y
B (BARBEHEE  FRMEEESEI0EISARES » #5EERIEE20FE04R » ML LB E
8t > RIS SEWMEE RN » IRRIGHE - G - RRIEZ IS ELAEFAERE - EERLA
EARE S o SACH L EBEEAE (Hymenoptera) Hi/4f (Eulophidae) 2 Tetrasti-
chus brontispae Ferriere Jyv] [ THLIOEE# 2 B KB ® o REEFT (Solomons) ~ BT
(American Samoa) ~ EEWF R/EFETE (French Polynesia) -~ BiE ~ 2 ( Malaya) Tt
B (Java) ~ 9t~ WY (Celebes) % &S FIM %P it Brontispa B2 AR T34 » 5
W R ZHEEE H555 o Lange (1950) #i4h » ZME LAY T2 5 1 EiEH
Brontispa mariana ZFER » THGEiE 60% @ - Muniappan %5 (1980) #REZM47AR B4
B. palauensis 72 Z B85 E A Z76% D

AR TALIE M E RS 2 R E 4 1 » ik 3 R IIE 4 » BIE/MER (Trichogramma-
tidae) 2z Haeckeliania brontispae, Trichogrammatoidea nana R Rk/)ft (Encyrtidae) =
Ooencyrtus sp. » 75 1 BEIFEH £ » BEVER (Eulophidae) 27 brontispae #% &S Ty
WP BR TR0 BE R 2 R AR o BRAFTEER I » T3t 35 |3 FIREr 4 1 LA ik 7k 45 71 T 45
TILREER - B (REBI729E) MABTEREEBRZEGEY » HERERTIHEZK - 24
FH B SR BT R S E D A R BRI AT LR AR EE AT E R B R S s » ik
AR EREY G HREHER » BELEREANZRE  BAERREASBERBE R Mu-
niappan 1100 » WETTEHE » FBEIGRER D AR BFI#AY -

RE(TZFEILA T. brontispae WeHRES A% » FEAEERFT REGESETHERT RIEHM
» MERRRTCHEER B RBERIITREREN » EEABIRER S FEBHAS ABE > NEG
B R R EBEIBIRMCIB AR » R » BHIEEGEG S A TIE - EI3EAN AR 255
BERGHRERY FAESR RS BRTARSRZSE - 5 - SREERBREK TR
REE ARG S BRI 2 5T A i FAL SRR 2 8 RIAE L R % e 2o Hoh e 2 ] w7
FHEBZFEERE - ENEEYRENRBEEI2ERE TS - LSS BY&FE T
XEEHEDERHATLIEER 5 EF -

HFHEES

AR FALIEE R A A e 2 B Hige T. brontispae HEHE KB £ RS R. Muni-
appan L2 IRER FHOLE BAFLRHRET2E10520H AR B %5 » KRB REIH
MEAVLE » UBUEMS H > RAG11LE 2 RS ERT o RENTSFEBREERP AL
o WFRER I LR L BIBR RS #i% - WAF411A 4 A » i Muniappan B - FiEHEE R D AR E
ZPAEATES S PERIR Z EIGH/ MR o B R A ASE o (NN MRS » A i AR
HLTE A P A RGBS R IR B BB A BEBRT © Bt (FE/MEZ BT ES SR
EHFELBR o (HET/MEZ BB B5 ML » RRRBHHNE -

Tetrastichus W E MR BRI AR PTG RS % » 2 FIBREGIR - e 2 F £ RIBIE » F10E 5850
1/NREN » BERIEHEK » FERP ML 2 SR DR A SOKMiEHE S » FnEUmit B
WEMZIERER » MIERY Y2 o %A KR SRR O A -~ B » R ETT AL
2 AL EE SR > IR FET- 2 MBS > 2 B WA R 28R 120°CI4 5300 B T LI E » LIk
PRER N » B HMEESYREREALRE -
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1. WAL

Fig. 1. Adult of coconut leaf beetle, Brontispa longissima.

2. Tetrastichus brontispae Z IR 7 AR F-RLIQEES > I -

Fig. 2. Parasitoid, Tetrastichus brontispae is ovipositing to the pupa of B. longissima.

B 3. WURTSONEARERRRMZOERK

Fig. 3. The unopened leaflets of coconut palm dry up by Brontispa longissima infestation.
B 4. B T. brontispae gk et S ETBHIR R A B o

Fig. 4. The recovery of coconut palm after Tetrastichus brontispae released.
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FEBIIERZBRERREAT : FEEIEAMBEERANRES - BUERE 2R
ERSBIEG 2R SENRFE (E2) - 56 =8 BREZANERE (RMmkz24)
B BRAE (REL.7X17cmA) » A 4 F 5 HHHRE » F2TREEN » BEEFEKHEH
A 82 REKERBEEINEZ F @B » SR Z AL RS 0 M ERED - TEBRF
EEIBZAMEMFRNERAER  SHEEEAMKTERFEERERALL 2 F 4 BBt
RSHMEEERRGEG S - FTEREZAERATES 3 ARG AL » REEDBREFER
FERETER 2 8IS FERBIP R -

HEwgsBEBR: REBE1ABHERETTERZEBR  BRBEREERFE - R
HHE M o RIEHOEI0KIL11, 4568 » thEHokk 7R3k 4,881% - MEUTIERAETE » BEERA
A2 20-30 £ » BREBREMBLEZES » REMEESERE TIREFRF EMWED -
Bk ERELHM T NERRZFEE - AERKESERBBLEZ PRI FIEZLLRE
R - T EATER -

ERRH®

EHBE KRBT EREL T. brontispae FEMZ KR KALEHLREL - HE—#t5EZ
110541 fatE s (Brontispa palauensis) 2488 » $H36%E (32.72%) #HE4 » VERKBFTLEER
LB > 5EMUTRBRT AR AT ERBRET LB AL c MFA I M B. palauensis ZHEH
HEWEEG36.4% o MERAMMBRFLZBMBETS » ERAEFEBEAFTEEN (gregarious) EIZ
g > FERBL AL ZFEBITHE » RBEEBETRZH -

# 1. T. brontispae TEEHEN ~ Wil> BHGIsE (1984) *
Table 1. Release record of T'. brontispae at Chenchinhu and Linbien (1984)

B & i 2 H—KREBHRA M B B X K | B
Site Date of 1st release No. of releases Toril(ﬁgor"e?;g,’?am‘
Chenchinhu
PN & 73.2. 8 7 4,881
Linbien i

* R USRI EEIBAE6 A -

T. brontispae 7 MiMER T2 MBEENE » HZBARSE » B ZBE - BRI R IRE
HEHBERA » BERER > BAZEE (funicle) Mk 3 & » B 4 & - BES0.8%1.3mm »
T IR R R - TREENREHZREMEBERLTE - {NFREACRBRY  ZES
17X {RERZ K HEBYPSHBINH2-3K » S H5-6 K » §HII0-11K - REBM| 20°C B
' EREGREE4K » BR2K » FHHE 10.8K REGRE 2K » REI0OK » FHE3.6K -
W~ REEHTER FIRARAL > A0 BREFEWHRME - ¥ RHBEY » BMESEBLIK LS R
MRS T BT RR - KBRS ET] 2 - 3 EHBRRAREE 1 SR SHETEES - }
FRHRMRERABEE BN EEMM LM (arrhenotokous) » BIRSKE ZIPE T LaEML » (Hik
EAEMEERR - HRAREBZ2EUTESTH » B HB 2 EETRENANERRE Y » HHEER
ZHRLBRELTEYE - ’ :

EREETFERZFEETIHRE 60.1:8.0% (£2) » ik Stapley (1971) RUZBRIERRE
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MEZHERGR -FARERRRIET LR H S EREVAESRL L HEssmniz g @

]

& 2. EREW T. brontispae o F5H:2s (1984)
Table 2. Percent parasitism of T'. brontispae which was exposed to B. longissima reared at
21°C in the laboratory (1984)

|

A . i 1) - 4+ L] w T B F 4 F
Month ‘ No. of host pupae - Average parasitism (%)

Feb. { 2,436 5094194

Mar. 2,601 64.94-14.7

Apr. 2,856 64,64= 8.0

|

BREFEBZHE: BEESEIHISHR2ASH S MERE M WSS T. brontispae
W BRRLAE » 0 I 2 B E R RE AR » T bRSS: 2 Bkt B R AR 1 fR B B > — i AR B 2
WEBEFIRN A 2 R BIEE) » My IRE & WA 2 e T FE o (ETRE Mt 2 i MtE B 5
BRERE 2 BEWIEHRE 25 2 REABHESE (F3) « XRMETE—RRE% » EA
FIRT EDR BT RO SR 2 B 3 A0 - T B F A RBA L7 » HE B RN TR AR a2
A R BIIIEARRL & (synchronization) o %A Me b B 7E RIS L 3E BRBERS 50 R LR~
IR B TN A o I MRS TR RS E ] - TR ERES 2 G
BEREAEZBEPER KA (permanent establishment) » A FH R ZIEA R L L HRE
TZHEFHEIERLY » th R LGRE -

& 3. BREWWHTIRERY 7. brontispac WAL (1984)

Table 3. Percent parasitism by 7. brontispae on B. longissima at releasing sites (1984)

A 17 * Av.fg‘%) ofm%upalﬁparasi%sm ® -
Month i " b L3
Chenchinhu ] Linbien
Feb. 21.2 \ 93
Mar. 78.1 J 17.6
Apr. 495 { 22.5
May 6L.3 ‘ 36.2
June 79.2 —
Aug. 26.4 —
Sept. — 46.6
Oct. — 63.4
Nov. 79.5 58.0
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> W R AR B AL RS S BT IV TEE B0 L MR BURE40580% - 3734 1 ABIA
Tt » KIMESR R E IR T 4 ZF 6 JIRBEH A1 &I (BSR4 2K flode 2 1% KL B 2E 82 2 4
o RBMEDRRG > BT R735E9 BUAE  EH2 98« RAKETHEEH105E » Ti72
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PRV IR0 8 N L2 KB A RE IR B HOE o TR > RS RTIBERE L 2 E RS s » 55
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W RMEHTIR (B 6) o BRE S MR 2 MR £ 3 B 28 s B EF b
Bri O (B 4) > £BED SATE -

210
| ememmve 353 /KR (larvae/tree)
! g TEEemes R&/#k (adults/tree)
1w aaaaaaaa m//ﬁ: (pupae/'tree)
—= % (parasitoids releassd)
150 }

120 ¢

FHRAT FOE B 0
(No. B. longissima per tree)

8 9 1011 12 1 2 3 4 5 6 7 8 @ 1o 11
1983 1384

5. WHSBENISBENTTIREREESBE) (1983-1984)

Fig. 8. Population fluctuation of coconut leaf beetle before and

oa,
----------

after Tetrastichus brontispae released at Chenchinhu.

PSR RTIE 7 2 75 6 AN 7R » RGH 2SR HERE 9.3%71336.20 (&
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63.4% (33) o Rt HIR AT AE d FY I BRI T B A A AU A B R — B AR 2 ok > AR S
BRI HRZ PSR D » DB WU B S .2 3 5 R B R S R R R 40% - TRSEHkis f B
I Z B A T R B N L BB 234 TRECA T A BE B AT T S - AR N
L7 RRRR R IR 5 BARS BRI R B AR > (AR TE IR v R W LT R
R E MBS i 23R o :
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Introduction. Propagation and Liberation of a Pupal
Parasitoid, Tetrastichus brontispae, for the Control
of the Coconut Leaf Beetle in Taiwan'

Shui—chen Chiu?, Po-yung Lai’, Bing-huei Chen!,
Z. C. Chen’ and J. F. Shiau®

Summary

The coconut tree, Cocos nucifera L., grown in the tropical and subtropical regions
of the world, is the best known palm with high economic values. In Taiwan, it can be
grown on the east coast and in areas south of Taichung on the west. The number of
coconut trees planted in 1960 was estimated at 12,000 trees and was gradually increased
to a total of 60,000 trees in 1984,

The coconut leaf beetle, Brontispa longissima Gestro (Chrysomelidae), a serious pest
of coconut trees, was first detected in Pingtung in July 1975. Since then, it has spread
north to Taitung and then to Hualien. Since coconut trees are tall, reaching a height of
15-20 m., and are commonly planted along highways and around fish ponds, it renders
the use of chemical pesticides for control of this pest economically impractical and
environmentally unsafe. Therefore, the biological control approach was chosen as a
viable alternative for solving this serious pest problem.

Through the cooperative efforts of Dr. R. Muniappan, University of Guam, Tetras-
tichus brontispae Ferriere (Eulophidae), was field collected and shipped to Taiwan. The
first shipment of B. palauensis (Esaki and Chajo) parasitized by 7. brontispae was
received via air mail on November 3, 1983 and the second shipment was hand delivered
on November 5, 1983.

Upon receipt, the shipments were screened and studied in a quarantine laboratory
at Taiwan Agricultural Research Institute. The packing material was autoclaved at
120°C, 15 PSI for 30 min. and discarded. B. palauensis adults which had escaped para-
sitization by T. brontispae were also destroyed by autoclaving.

Under the room temperature of 21°C, 7. brontispae required 17 to 32 days to comple-

1. Contribution no. 1218 from the Taiwan Agricultural Research Institute (TARI). Project granted
by the Council of Agriculture, Executive Yuan.

Senior Entomolgist of TARI, Wufeng, Taichung, Taiwan.

Head, Division of Plant Industry, Department of Agriculture, Honolulu, Hawaii.

Assistant Entomologist, TARI.

Associate Professor, National Pingtung Agricultural Institute, Pingtung, Taiwan.

Chief, Plant Protection Division, Department of Agriculture & Forestry, Taiwan Provincial Government.
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te its life cycle from egg to adult. The durations of egg, larval and pupal stages were
2 to 3, 5 to 6, and 10 to 11 days, respsctively. The longevity of adult male and female
was 3.6 and 10.8 days, respectively.

T. brontispae is a pupal parasitoid which apparently preferred to oviposit in one-
day old pupae of B. longissima. The average percent parasitism in the laboratory tests
was 60.12:8.0%. ‘, , -

After three generations had elapsed under tightly controlled quarantine conditions,
T. brontispae was field released at coconut patches in Chenchinhu and Linbien. A total of
10 releases of 11,456 T. brontispae adults in Chenchinhu was made during January-July
1984 and seven releases of 4,881 adults in Linbien during February-June 1984. The
percent parasitism recorded from field recoveries made in Chenchinhu and Linbien was
21.2 to 79.2% and 9.3 to 36.2%, respectively.

The population dynamics of B. longissima was also investigated at both Chenchinhu
and Linbien. Based on the comparison of the pre- and post-release data, the results showed
that the population densities of B. longissima in Chenchinhu fluctuated from an average
of over 190 larvae per plant to 60 larvae per plant during September-December 1983.
However, after the release of T. brontispae in January 1984, the population densities of
B. longissima were kept below an average of 40 larvae per plant, except April and
May 1984 , when there was an upsurge of B. longissima. This upsurge was subsequently
suppressed after 4 releases of 7. brontispae to a level with less than 10 larvae per plant
during August-December 1984, A similar trend of this population fluctuation at much
lower levels was also observed on B. longissima adults. This indicated that 7. brontispae
prevented the majority of larvae of B. longisstma from developing into adults.

In Linbien, however, . brontispae appeared to be unable to suppress B. longissima
populations. Although the percent parasitism ranged from 15 to 40%, the effectiveness
of T. brontispae at this location remains unproven and further studies will definitely be
needed.

The ability of T'. broniispae to disperse in field conditions was demonstrated when
it was repeatedly recorded at Niaushun, Fengshan, Wujaen and Tashue, approximately
2 to 8 km from the release site in Chenchinhu. Hence, it strongly indicates that 7.
brontispae has becoms well established in Taiwan and gradually dispersed by itself among
coconut growing areas. It also indicates that 7. brontispae does possess the desirable
attributes in host searching and dispersal to become an effective biological control agent
of B. longissima.
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Fig. . 1. Damage symptom on shallot leaf Fig2. . The thrips’ collector.
caused by onion thrips.
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1. ZAEIREREELR

Table 1. Results of screening test for the control of onion thrips.

% of control

1
|
! Ist 2nd 3rd

Insecticides No. of application ;

i Average
DDVP 50% EC 1500 60.67 97.79 : 53.93abc 72.80bc
Dibrom 58% EC 1000 88.33 98.72 32.05¢ | 71.37bc .
Nexion 259 EC 500 38.10 60.78 35.24bc 44.71c
Marshal 48.3495 EC 1500 66.67 61.73 52.88abc | - 60.43¢
Furadan 40.649% FP 800 100.00 94.87 é9.29abc 94.72a
Decis 2.89 EC 2000 86.19 100.00 93.87abc 93.35ab
Mesurol 509 W 1000 100.00 100.00 93.36abc 97.79a
Folimat 809 S 1500 100.00 98.72 97.22ab- 98.65a
Tamaron 50% S 1200 83.33 100.00 98.97a 94.10a
Check — — — —

TEHFIREE » BEATIRBUBE (00 » TR 2 B8 > (MREBE DS 0 —RBLSHS©
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AbE L BEFIREY - WEPRZHE L RS S ESRESR ISk ORCFINIDECE
HIEZBERK Y - REEF EEBE Entomophthora parvispora F. Empusa sp. &' »
Bl Typhlodromus thripsi " F —fElE#H Eulophidae f§ Ceranisus sp. 'O B HEE SR
B MAEMABERE s BT RFEE TSRS TE—S 2 o



226 MEREWE K M B B2 1985

51 AR

B 0 1970 ~ ERABEBTSTIR - RELEHREMHHEG (ZXEHWRE) 163—640

. WOER 0 1978~ BT KRB EER S AT o BIELEE H FI6(6) | 579—592

. VR - 1984 ~ EERIFWEISSEMR - #UE (187) 110—140

. Ananthakrishnan, T. N. 1979, Biosystematics of Thysanoptera Ann. Rev. Ent. 24 : 159-183.

. Bailey, S. F. 1934, Thrips as vectors of plant disease. Jour. Econ, Ent. 23 : 856-863.

. Bourne, A. I. & F. R. Shaw. 1933. Notes on a fungus attacking onion thrips. Jour. Econ. Ent. 27 .
860-861.

. Boyee, K. E. & L. A. Miller. 1952. Overwintering habitats of the onion thrips Thrips tabaci Lind.

>» oo~ W =

~J

(Thysanoptera: Thripidae) in South Western Ontario. Rep. Ent. Soc. Ontario : 82-86.

8. Eddy, C. O. & W. H. Clarke. 1929. The onion thrips on seedling cotton, with seasons record of
parthenogenetic development. Jour. Econ. Ent. 23 : 704-708.

9. Elmore, J. C. 1249, Thrip injury to onions grown for seed. Jour. Econ. Ent. 42(8) : 756-760.

10. Kaiser, W. J., Wyatt, S, D., and Pesho, G. R. 1982. Natural hosts & vectors of Tobacco Streak
Virus in Eastern Washington. Phytopathology 72 : 1508-1512.

11. Macleod, D. M., D. Tyrrell & K. P. Carl. 1976. Entomophthora parvispora sp. nov., a pathogen
of Thrips tabaci. Entomophaga 21(3) : 307-312.

12. Magill, E. 1. 1938. A gamasid mite (Typhlodromus thripsi. n. sp. ) a predator of Thrips tabaci
Lind. Ann. Biol. 26 : 309-317.

13. Messicha, M. 1969. Transmission of tobacco ringspot virus by thrips. Phytopathology 59 : 943-945.

14. Pearson, H. M. 1929. The thrips factor in onion sterility. Jour. Econ. Ent. 23 : 829-831.

15. Sakimura, K. 1962. Frankliniella fusca, an additional vector for the tomato spotted wilt virus,
with notes on Thrips tabaci, Another Vector. Phytoﬁathology 53 :412-415.

16. Saxana, R. C. 1969. Some observations on Ceranisus sp. (Hymenoptera: Eulophidae) parasitising
Thrips tabaci Lind. (Thysanoptera: thripidae). Short Notse : 91-93,

17. Shirck, F. H. 1948, Collecting & counting onion thrips from simples of vegetation. Jour. Econ.
Ent. 41(1) : 121-123.

18. Shull, A. F. 1912. Biology of the Thysanoptera. II Sex & the life cycle. The American Naturalist
No. 568 : 236-247.

19. Wardle, R. A. 1927. The Biology of Thysanoptera with reference to the cotton plant. Ann. Appl.
Biol. 14 : 482-529.

20. Wolfenbarger, D. & E. T. Hibbs. 1958, Onion thrips infesting cabbage. Jour. Econ. Ent. 51(3) : 394
-396.



BES 2 REREILEE 227

The Infestation and Chemical Control of Onion
Thrips, Thrips tabaci Lindeman-
(Thysanoptera:Thripidae)’

Feng-Ming Lu and Hsi-Shan ILee?

Summary

Onion Thrip, Thrips tabaci Lindeman, has been one of the major insect pest on
Amaryllidaceae in the world. The thrips sucked the sap from leaves and flowers by
rasping-sucking mouth parts. It caused white spots on the leaves, productlon decreasing
and sterility of host plant. The regression formula between the occurrence number of
thrips (X) and percentage of infesting leaves (Y) was Y =4.6998+1.1767X (r=0.9712)
in adults, and ¥ =0.5690+0.5201X (r=0.9891) in larvae. Both of them were positive
correlated. Nine insecticides were used for screening test. Those which showed promis-
ing control effect were Furadan 40.64% FP, Decis 2.8% EC, Mesurol 50% WP, Folimat
50% S, and Tamaron 50% S. Over 90% of the thrips were killed by the application of
these chemicals.

1. Contribution No. 1219 from Taiwan Agricultural Research Institute.

2. Research assistant & Head, Plant Proction Division, respectively.
Fengshan Tropical Horticultural Experiment Station, TARIL, Fengshan City, Kaohsiung Hsien,
Taiwan 830, ROC.
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Table 1. Percentages of infestation on various cucurbits damage (%) by
melon fly in southern Taiwan (1983. 7~1984. 6)

\ periods 1983 1984

crops | 7—8 ) 910 ‘ 11—12 1—2 3—4 5—6 ‘ Mean
Cucumber | . - 9.75 846 13.85 33.97 ’ 17.01
Vegetable sponge 22.25 24.33 5.75 — — 10.26 15.65
Balasm pear — — 14.32 8.84 367 12.28 ‘ 978
Muskmelon 8.85 6.53 7.26 —_ — — 7.55
Watermelon 7.24 — 234 | 257 § 1.03 6.36 4.02
Pumpkin — 3.02 374 2.04 321 - 3.02
Calabash gourd — 1 — — 1.45 Laé 1.87 L5§
W S |

Mean 12.78 ‘ 11.29 7.19 467 4,64 1345 837
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Table 2. Comparison of effects of poisson traps with various
attractants to melon fly in field (May—Jun 1983)

No. of melon fly per trap
Week Cuelure+DDVP Isalon+DDVP 1‘ Methyl eugenol+ | Protein hydrolysate
(20: 1) (20: 1) | DDVP (20:1) +DDVP (20: 1)
1 25 18 4 18
2 54 38 3 9
3 19 19 4 0
4 | 12 17 2 1
Total 5 110 92 13 28
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Fig 4. The persistence of attractants to the melon fly.
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Field Studies on Melon Fly (Dacus cucurbitae)and

Attractant Experiment in Southern Taiwan '

Hung-chich Wen ?

Summary

The population density of melon fly (Dacus cucurbitae Coquillett) was carried out
in southern Taiwan from July 1983 to June 1984. Result indicated that bamboo field
was the highest, mango and waxapple field were the second ones, and guava field was
the last one. It appeared to have two peaks, the first major peak appeared from August
to October, the second major peak appeared from May to June.

The degrees of cucurbits damaged by melon fly in southern Taiwan orderly as
follow are cucumber (damage rate 17.01%), vegetable sponge (15.65%), balasm pear
(9.78%), muskmelon (7.55%), watermezlon (4.02%), pumpkin (3.02%), and calabash
gourd (1.55%).

Four attrac’tants were tested for this fly in field. Resulted indicated Cuelure+DDVP

(20 : 1) and Isalon+DDVP (20 :1) showed the more effective in attracting this fly, 45
and 35 day’s persistant effect, respectively, and more effective peak stage was between
12 and 16 days.

1. Contribution No. 1220 from Taiwan Agricultural Research Institute.
2. Assistant entomologist, Department of Plant Protection, Fengshan Tropical Horticultural Experiment

Station, TARI, Fengshan city, Kaohsiung Hsien, Taiwan 830, R. O. C.
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