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HEXRBHFZRGAT (FH)
¥ — B B T 42

BE  BEMRETHESHENC RS KB STREEER MR » SRS KR
FIEMEIR (viroid inoculum) - MR BHEEREITHEH XHE (grapevine viroid, GV)
ZIERSE (cucumber assay) #55 » BERSTIERRIHIE » B23ME BB & 1R Rl
¥ (Cucumis sativus L. cv. Siiyd) 28 GV MBIFMKIE » 285 I EEE%Rs~TE
BB (leaf curling) RIEPEEL (vein clearing) ZHIHRGL » TEE I 2R EM %L
(top yellowing) RSBL (stunt) SEFRMEM  IE GV MR E MK IERS R M
AFREFERE ZHHBRERES (grapevine latent viroid) HEERL o

RASRER : WA - X IMERED » KIRZRE o

19844775 ¥ OFE H A B S RS MBI K% (grapevine viroid RNA) o fEEF&68D
W DR WEBRIERFHE (grapevine latent viroid) BEEMBLRBEEZHESHRE (
grapevine isolate of hop stunt viroid, HSV-g) » Mi#R&EER - 5 ~ B - ZREGFFZH
FEE AR ZHE MEMREARR L IREZEESMEBE HSV-g o #7% Semancik Z% 8%
GRS RN > MM RERSNE L F EHE SEEET SN EESEEE RS (
grapevine viroid isolates, GV) o %% BRI » HAEHEZIBMER GV BESTRH
REWHEN - FEWHSE AR AR RBRESEIEGE » 255 GV BEEHES « X35
YVIZMAERSOZ HSV-g ZIMEREH: (cucumber assay) HIRABHEREME Y GV B
B RSERAAEFEGEENAERES 2%
1] H A AR 2 I AR BR SR Z 2 HE T (Cucumis sativus L. CV. Siiyo) » DR
THEBEEE > H#58 GV ZMEKRE (cucumber assay) ZiERHEY) o
TOFEEFM » RELHFFEEZ Kyoho, Itali IP65 » Concord » 32 Cabernate franc »
Rupestris St. George » LN-33 » si#i#&jE M Kyoho %3 » &3H6({E MES7{MH FHREZ (F1)
C MHEHREABEMR > REFEOZ GV SEESERIERE (cucumber assay) FESIR
GV AR LT I E 3R o '
BEERGEMEZ GV BB SRR |
Frozen tissue (100g) .
1 200m! 1M K.HPO, (autoclaved)
{ 2g SDS
1 10m1 0.05% bentorite suspension (autoclaved)

L EMARSESEAT WM G 15788 o At RATHRIEERAIEZE @M (NSC79-0409-B055-16) » EHE

2. thﬁﬁ;rﬁ%gﬂm%éﬁ%ﬂm%‘ﬁé cHME B BB
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| blended in mixer for 5 min at room temp.
1100 ml phenol : chloroform (1:1)
! blended in mixer for 3 min at room temp.
| centrifuge 6500 rpm, 10 min.
aqueous phase
150 ml phenol : chloroform (1:1)
| blended in mixer for 3 min at room temp.
| centrifuge 6500 rpm, 10 min.
aqueous phase
1 2.5 vol Et-OH
L dry ice 1 hr.
! centrifuge 6500 rpm, 10 min.
ppt (interphase)
1100 ml DW
1 2 vol (200 ml) Et-OH
ldryicel hr.
! centrifuge 6500 rpm, 10 min.
ppt (interphase)
dissolved in
1 ml 0.1M Tris-HC}, 0.01M EDTA, 0.1M NaCl. pH 7.5
10.05% bentonite
Inoculum for mechenical inoculation
#1. BHHRWEZIMERE

Table 1. Detection of grapevine viroids by cucumber assay

Hi 4 I R OB e & RO ] e
Location Cultivar Result of cucumber assay Symptoms
TARI Concord 3/8 LC, VC, LY, S

Kyoho 4/8 LC, VC, LY, S
Itali 1P65 2/8 LC, VC, LY, S
Cabernet franc 2/3 LC, VC, LY, S
Rupestris St. George 1/3 LC, VC, LY, S
LN-33 2/3 LC, VC, LY, S
Tungshu Kyoho . 5/12 LC, VC, LY, S
Tsuolan Kyoho 4/12 LC, VC, LY, S
(1LC: leaf curling. i VC: Vein clearing
LY: leaf yellowing. S: stunt.

(2)Numerator/denominator=1Infected plants/inoculated plants.

ETVEBEEM » W ER GV BEFELIHREE R EEERRI~6RZMEILE (CV.Sayd
) . TREAE25~35° CIBERIO~12E - EHIRIFE B - HUEEENHR NN » BTSN EE
Mz A E R - BETELE (BRSE) - HLANERERSEZ GV BRIERE
SR El B2 I SLEE (CV. Shyo) » BEHERBE COCUT) BHETZ GV E/MEZRRURIE -
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FEEZM  DHRERESTEGHER MR Z GV ZMEREHE » F23EM R I RE
¥ (CV. Siyd) BB GV ZHEHREBRIE (F1.) o INEREE—TE% » VTSR BB (
leaf curling) » ZFEAREL (vein clearing) RIER Bt (leaf color darkening) - iR RIERE
it (top yellowing) s ZFER#H{L (leaf yellowing) KRE{t (stunt) FHRE (E1~5) ° BELFE
RIRZE > BB GV BRINEM R LSRR » SR RERE o LRwaE ikl INEE
TEREEIFECIREZ HSV-g Z B ERBRMEMN » FEBEE GV % viroids EHEEPEE
B (25—35°C) JARERREHR ZIMER > o X kit GV ZMERERRE » EREHM IR
KA BERCRISEHREL > BERZXLREERRE » 2GRS HTERF SRR/ Nt
s RAE HRECERRE » BREBLRBE KB EEYZFBRIEZZREREAERSESY
E AEA R DR RIR R S BER (grapevine viroid isolates) FEE o

ZE A
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Explanation of plates:

Fig.1. The grapevine viroid infected cucumber leaves (Cucumis sativus L. cv. Siiyo) showing leaf
curling and darkening (B) and the healthy (A).

Fig.2. The viroid infected cucumber leaf showing vein clearing (B) and the healthy (A).

Fig.3. The viroid infected cucumber plant showing top necrosis and leaf yellowing (B) and the healthy
(A).

Fig.4. The viroid infected cucumber plants showing stunting (B) and the healthy (A).

Fig.5. The viroid infected cucumber apical bine showing leaf curling, leaf yellowing, leaf rugosity and

internode schortening.
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Detection of grapevine viroids by cucumber assay*
(Research Note)

Yang, I. L. and T. C. Deng?®

Summary

Fifty seven grapevine inocula were extracted from leaf collections of six grapevine
varieties cultivated in Taiwan agricultural research institute and Taichung district. The
grapevine viroids were detected in 23 out of 57 grapevine inoculum extractions tested by
the viroid indexing method of cucumber assay during spring to summer season.

The grapevine viroid induced typical viroid symptoms on cucumber indicator plants
(Cucumis sativus L. cv. Siiyd) 5-7 weeks after inoculation. The viroid infected cucumber
plants showed specific symptoms of leaf curling, top yellowing and stunt, and the results of
cucumber assay were similar to those of grapevine latent viroid (HSV-g) which had been
described by Sano et al. in Japan.

Key words : grapevine; viroid, cucumber assay, viroid detection.

1. Contribution No. 1578 from Taiwan Agricultural Resarch Institute. The study was supported by research
grant from National Science Council (NSC79—0409—B055—16).

2. Associated Plant Pathologist and Assistant Plant Pathologist, respectively, Department of Plant Pathol-
ogy, TARI. Wufeng, Taichung, Taiwan, ROC.
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AR A B B SR AR BB 5T L E
EXARAEARFHTZHEHE

= % %2

HE  ERERER AR B R RS B AERAE ST o AT > IR R RS
BERRSHN BEE  A—EIEN NS - 2N RBETROER - BEZT
Ml > HfifEthde » Bt BREEEARS - BHLEOREEER - MERAZ PR
Ik RS ARG E MR E AN M EE ARG o ILEMHEBRaHEY » B
P AT A L B - ERFOEARERRA AR B S R ER B NIRRT » B
BIRAM BB TRE T —EA LS ANEE - B—AHE » EMEROREEERE
BRBENTRMNR » kA ST B G RFRTE R - HikstBILrE » &
WRELIBESEY) Arabidopsis thaliana B » BILE T BR 4 RIFHOKERRE -
DIGEH LR 4 BB H < S » SRR EEIBEIES -

BREM . RERFMTRTHELRSN » BT E  FREHNABEEEEEER
WEA » BRAERREAEFRBEESBRBAIES  AHARHOEELREER
HEREERBEZTRATSE o HAWIS Arabidopsis thaliana MRHEESKR » BEndt
BRI o BUBER t ZME BB RMRG - RIEEERTHRATRERIRERN S
A IR AN BRI R ER AR FCERY KR » BEUNTREERRBERERHE
7 o

R | BRI SRS - SEER T » LB » Arabidopsis thaliana

E AT ERE SRR Ot i S B B MR S BRI RSEIERE ST o ST » FII A 2R FERE BUSRIAT RS
B “RREN” o R-EAHENOES  EBFMERRRETEE - REZTH » HiGE DS
Hit > BEHEFHRAERS B R EER - MERAZREATE » ARUERRETEHE
BRREE MR B A R IEAERARRGR o ILIRE M (REUR R B I9{E M EE M IEAERARAGR » e %
HtA RIS B A7 hE B » Wright (1971 » 1976) it EHRIRYE D {7 Finlay and
Wilkinson 2 41ER T A EERHREBE—3£E (concurrent point) » Bl Mandel (1961 » 1969) K
Eagles et al. (1977) FrigHiAYELERRAR KM (convergence) - 2 » ZEEBHEERE (G
XE) REBRENETTHBRERE (E) /E58EE (e.g. Finlay and Wilkinson 1963 ; Eberhart and
Russell 1966 ; Perkins and Jinks 1968 ; etc.) » ELERMFERIRIE (G) RIZEMBIE (e.g. Wricke
1971 ; Wright 1971 ; Utz 1972 ; Moav and Wohlfarth 1974 ; etc.) » JREIEIRHERRR > FEB
R R BRI B S S EBRS AT o AL » WRFERE I ER RS — “HEERX”  (Wright 1971 B
1989) o WA BEREAFGERNVELENER » REAFR—EHPREeRZRCERE RBENR
EMRE o R > EYZBREREMFRERBEFZIAMERL (Lu and Wu, 1987) » &I

1. BE BRI R S SR 15709k - A RRRERFERE GBI (NSCT78-0409-B055-18) » Kb BHH o
2. EWMEREVRTBERAWESR -
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Finlay-Wilkinson ZffjEERERERTE LI » S HENBIELEHEES
BZTRAMR - EHERKEEWHET » SEERNZ BN B4 BRI BIRMEEEE » 5
AL RVRREETMERER - RENEREY kRS WRESE  BESHREE L8
PR EERTH - REAHERNE Arabidopsis thaliana Z2AMEBRRELREHREE TRRSE
R (BEAE—X) FAGZHETESHE  BeREEERER » UREMIAE » g
TR MR ER T2 BMLHE -

EREX R T E

& n [HERE p MHERBR TRE—SERIY t BE  ROERIEES Yo ¢=1-m >

i=l-n>sj=1+pr k=1--q) » HELERRNH t RRZBEERTEREMTR

Yuxwy=twm+Gio +Eswy + Lisey +euwn ¢))
Hrp M Gy * Eyjn & Tisery ﬁﬂﬂﬁ&%ﬂiﬁﬁﬁiﬂ t Z%leigfﬁ’gﬁﬂ 1 ZBEE R i ZBREER
JE e B R R BB 2 B s ey B RBR B ETI R SH9ER0- B S B o 2 BB E B o

FHEFRZ BB REE > MERRRBEREME (1) MMEmEBREEE (E) /8EE B
BRENENIE (G) MZEMGE » IR ERR R S R i R S R R & SE B 407 » et
BT R

Yk =#m+ Gio+ Eiy + ¢GiEiw + D10 Eiwy + 500Gy + vy + ey 2
AHF o B Lyw AR G & Ejo TBERFE R ERGRE - BISHE{RE (coefficient of concur-
rence) » AL —EEHE | Do R a'io BERHRE (partial coefficient) » FRBIEEEM;
B OV HER U A 5 — LA H RAUFLERS (ER3EEE) FRGRUEEE | vo B EERRIEA IR o JLELESR
hENBZMEE  BASMRREEE R » H2580 (B 1989) ZFHHRN -

PR » BMARERKHEMNE » SIS —ELERE BB civcer 20 2 cn o BES2HE
RR BRI R R ERR AR » AISLBHRB ¢ RIRTERSR t FFXRIREERY S R - 3T
FU R E (M SRR A AT i 1R O R TR A — R A H At R A R R B RIRBERIR B o SBFR0TEN »
HE[{EE (degree of reliability) ATHEZRBMHA (broad sense heritability) ffi§t& (Breese
1969) -

HPREBENSEFEY2ERFEMR » BULRZHEMRBUS TR & RIFMZ T RITIER
b o £33 » BEMR BB b DI B A B B S B L B R BRI T RO B AR » IR FIRERSY ¢ [EZH
HISk REMEYERBE PR B LSS » GIEFEAEIIRRAVNER o ERNEEEINEENRFES » BlTT
%4 (combined) TRIFFRITATEIAEMER » FHRFHBZH HEHEHER"  (combined
concurrent model) + MIABIPEE RE—FE R TH—BRILEHEK (concurrent model) o

AERMH

A RERRRE - ALSEENERIEY Arabidopsis thaliana W24E%2E4E » 71288
FMERBIE (B8 - BERHBERER) SR —E2HE—XEHESILNHEERR B L
EERER  EERE BB WA R -

B/ R

& Arabidopsis thaliana TEARFERMNEHIGAEEMLER » B2 —BLEER » frgs s o
WREEBREL  BELEN  KERBYFEHERS » MBEEHEEEHREY  (AREFRIMHEER
ERMRIENERE » BIRSRARORERE, » HESAEFTERMBE LIS » EHBZER L
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EAHEEME o HERZLERE o BREH B Yuw) TRE2 - BR > £ SRR THI
IS A B TR REEERN  WRTYKRTS » BESSERRSEEAE (B Tw
WREE  RPESEEERIEL R RMERR  MERHESEAYE (RS AR
CHfRREE  HRERMARERYFSEMZEHN » SHBEM AN BESRmMER o Bt
EFRERBR TRWLR L —SwE BRI ENERE » # Eagles ef al. (1977) ZRE » AL
FREEEFRREERRENEL ; HHPREREH GREMZERBTTRTYER » BT H
ERIRAATE LR R L AT REME THER o

® 1. Arabidopsis thaliona 24{EERZREIEHARR T ERZHEREPTETRERFRESHEHNIHR

Table 1. ANOVA of concurrent model for 24 inbred lines of Arabidopsis thaliana under
12 different environments in 7 growth stages

Source D. F. 1 2 3 M'4 S. 5 6 7 (Week)
Environment (E) 11 1.15%* 127.08** 1727.5** 6774.4** 25522** 20427** 33832**
Genotype (G) 23 1.06%* 54.93** 1061.7** 4268.8** 13650** 21084** 25946**
GXE 253 21**  10.01** 161.7** 865.3**  2934**  3065**  4480**
Concurrence 1 .10 40.47** 1223.8** 5415.1** 39772** 20016** 21989**

Residual 252 21+ 4.85** 157.4** 847.3**  2788** 2998**  4410**
Residual regr.
onto :
E 22 .06 1.29 5.6 102.4 1042 590 881
G 10 .05 2.88 375 196.6 703 527 112
Residual 220 23** 5.30** 178.1** 951.3**  3057**  3351**  4958**
Error 1152 .05 3.24 49.1 163.5 580 880 1315
** * ! significant at 1% and 5% s respectively.
®2. BEBHER - EIBEE - HERBRABZEHE
Table 2. Estimates of variance component, heritability, coefficient of
concurrence (c) and concurrent point (—1/c, z—1/c)
Item 2 3 4 5 6 7 (Week)
o’ 0.75 15.00 56.72 178.60 300.32 357.77
og’ 0.98 26.10 49.24 188.24 219.68 244.60
o 1.35 22.52 140.37 470.77 437.11 632.85
ov’ 3.08 63.62 246.33 837.60 957.11 1235.15
a6’/ o’ 24.32% 23.58% 23.03% 21.32% 31.38% 28.97%
(6d*+ a&d) [ o¥® 56.01% 76.42% 43.02% 43.80% 54.33% 48.77%
oc? 0.02 0.74 3.17 25.68 11.82 12.21
(o' + o+ 0P [ o* 56.81% 77.58% 44.31% 46.87% 55.56% 49.76%
ot 0.41 0.73 157.57 497.41 494.27 728.62
a* 3.24 49.08 163.49 580.01 879.84 1315.33
c 0.4062* * 0.1378** 0.0730** 0.0570** 0.0303** 0.0267**
+0.0725 +0.0093 +0.0100 +0.0092 +0.0052 +0.0054
-1/c —2.4618 —7.2569 —13.6986 —17.5439 —33.0033 —37.4532
x—1/c 0.8342 2.3980 5.4732 15.9652 10.5395 10.2805

** ¥ ! significant at 19 and 5% » respectively.
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BB AMBRPEBRZGHET BB ARG » TR S E R RBERAZTEE B
K2 o BT H BRI E - %[RRI R IE KR S B M T TR R RSB R ML ST o S5R4
TR BRMEN TR KER AR » FHRTEE 0%/ oo 8B » WE0% A | WEEISEE
BEERBERN » MITENTEE (0+ 0:?) / " TTARSIRE ; IMFFEIT LR » I AT o8 1 LI TE A
FEREFARZAERBEER S KIE - HAIREE (0°+ 0e’+ oc?) / oo’ T RS 1800 » HEEEINT%
[ HRREELEMS » HEALOTIEEEERESUMNYRE » RCBHETSEZE FE &
BEM RIS SRR » SRR RAGETER » EENTEETEEMES o
HARRE c MEEYMCERFETRANR » ZEEVHRERA » REEHIERDN (F2)

o LEEFREL (co) BERER] (t) RIRYBLR - SEMI—FEIEB AR iR (exponential growth function)
» AIEIRTR o —RHFEERMRZERE » LA HEMRLEE (linearized transformation) RS
EREEARRIEERSITEREE - BRBE » EXEREVE HETELE) - M ¢ =27
) [ERIEBESLEL 5 In ¢ B t (IHBSEN) ZEMERMARESEE > B

In ¢:=—0.2148—0.0751t
HAHBARE r=—0.9657** » BAGERIERE (coefficient of multiple regression determina-
tion * R?) £50.9326 » /& c. 82 t HIMRRRATARER

¢:=0.8067¢ 007!
ZHRBERER o HERHATEERRHEEAL » BB B RE oo BRRRIME T. FREG » BIEE
HIEER

8:=0.0917¢"0-0532Tt
HAHBMA® r=-—0.9524** » EFRERE (R?) £0.9070 (H2) - #S<  HERBETSELE
ETHRME » TTH c=ae* I} ce=be'™ ZIBMEEBAREZ ; A o EEIEM CHRRBERERIN
FERSE FAEIEAERN) - B a0 b HESIEME » NP k» 2 FREZBEERK » RILEHRE ¢
BEERHZEERK o

05 |-
_ X —
_ 0.4 ce=0.8067 e 0.0751t
S r=—0.9657**
g 03+ R?=0.9326
E o
g
(%]
k]
2 02
é
é X
0.1
X
0.0 1 1 i 1 1 1 1
7 14 21 28 35 42 49 56
Day (t)

1. FEEERE (c) BEE (1) KRG -

fig. 1. The relationship between coefficient of concurrence (c) and Day (t)
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05 |- _
ce=0.0917 ¢ ~0-0532 T
r=—0.9524**
2 —
ol % R?=0.9070
3
=
k5
E 03}
13
§
s
g o02f
3
01
0.0 L J
~40 -3  -20 -10 0 10 20 30 40

Time effect (T.)

B2 HEERH (o) BTFHENMBE (T HIBRE -

fig. 2. The relationship between coefficient of concurrence (ci)
and unqueal time interval effect (Tv .

T

TP (forecasting) * TABMME o B—IERH KRS BB AME T FE S21H »
R B PO R A A BT R TR o 28 IEAILLB R B RAHEE S HiRs R » FUR R R IR R 2
FHEERLE » ACTEBIR AT R RS A EHE o ARFZehr & LA ML BRI ¢ (t=2-
m) FEEREEZ TR » REBuHBIR - HEEE RIS A TIRERRTE BRI » R0y ET
H—E AR ARk 2R R RS » RN S ERRR RN - &ARE
AR - FEMEEE SR RASE RS ERANE L > AESARBE - RS nE R
# o EE_ HREEFIRAT S oo BERERT t RORVIEEE: REARBNGR » BCAMSIFS] (time series) §
W (trend model) #9842 (Anderson 1976 ; Box and Jinks 1976) » SKEFRJLUZRERETE
FIRTRE | —EBBENEE ¢~ ¢~ o~ o BRETHER co=ae® > WHEABIE ar B ke %> F
T B A N PR R AR TR R AR ¢t (t=T+7» =123 RUILEEMRBUE cr(r) » HTHEIA
mF

ot

er(r) =814 = ﬁreﬁ’(T”)

— ﬁrel‘cf'r . efm

=cr - et 3
F A TR R (B B SR AR RS - HTRRIR AT SRR o BRIBE » 3B a ~ k RUMESHEL A FBSE
HYSCER Y TSR EREAYTREIE - v RN A » — R RS EHBRITHTH » Al
TR Arer 82 Koo (5EHE » MILEELSTERAE (Abraham and Ledolter 1983) » B HEIZ
ERBB—ENRIEEY W Arn—b:—0 B |ken—kd—0 B > TIREHAEEDELNEE R
FEEENRE » KIS TR MR SR BB AL (3) REEHE o AR arv-ar &
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kra—ke ROMSATEEAE B A BB AT B - RE TR B R » IS EE
A ENRTE TR SEAE - SRRE » BETEALSESEET - Wit DBRSwEYSS 5
FFRTEEY RV ERO TSI L BB ER R BIERUSPRHRBEE (TEEN)
IR SR T ERE TERT - AMFREENEYEE R SEH BRI RER » 208
RGBEANRD BN T 2R ) MAETHHENEEOME S FERRLAEE » 2
RERIBEEEABR (simulation, Law and Kelton 1982 ; D’Agostino and Stephens 1986) » 3 S2kg
MEBERS R » BEERRHEEEER B AEANEIES - B EET
B s BIREHEB— IR KR o

2ER

1. B55%% © 1989 o BRI SBRE ISR & SE IR AT IR TE — LGSR, o chEEBERIATE 38 © 335—345 o
2. Abraham, B., and J, Ledolter. 1983. Statistical Methods for Forecasting. John Wiley & Sons, New York.
3. Anderson, 0.D. 1976. Time Series Analysis and Forecasting. London.
4. Box, G.E.P., and G.M. Jinks. 1976. Time Series Analysis-Forecasting and Control. Holden-Day, London.
5. Breese, E.L. 1969 .The Measurement and significance of genotype-environment interaction in grasses.
Heredity 24 : 27—44.
6. D’Agostino, R.B., and M.A. Stephens. 1986. Goodness-of-fit techniques. Marcel Dekker, Inc., New York
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coefficients. Crop Sci. 17 : 101—105.
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40.
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Aust. J. Agric. Res. 14 : 742-754 -
10. Law, A.M., and W.D. Kelton. 1982. Simulation Modeling and Analysis. McGraw-Hill, New York.
11.Lu, H. Y., and H.P. Wu. 1987. Studies on the dynamic model of plant adaptation of quantative
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Dynamic Studies on Concurrence with Growth
Time in Linear Regression Analysis of
Genotype-Environment Interactions'

Hsiu Ying Lu®

Summary

Linear regression model is useful to evaluate the adaptation of a quantitative character
to the change of environments. However, the stability in the regression model is a relative
measure depending on the genotypes and environments included in the test. Therefore, the
regression model for GXE interaction is a descriptive model based on the data being
analysed, but not a predictive model. This results in positive correlations between the
phenotypic mean and regression coefficient. The correlations to occur is that all regression
lines for all genotypes pass throught a common point, that is the regression should be
concurrent. The concurrent point can be used to predict the performance of untried
genotype when grown in a hypothetical environment, if both genotype and environment are
considered as random samples from larger populations. Moreover, the stability of a quanti-
tative character of a plant often varies with time at different stage of growth and develop-
ment. This results in the diversity of concurrence for different periods. Thus, this project is
to study the tendency of concurrence with growth time, and establish a forecasting model
in plant stability by inducing the close relationship between concurrence and growth time
into the linear model. The experiments will be conduced to test reliability and applicability
of the above-mentioned empirical model by using Arabidopsis thaliana plants as materials.

The results show that the concurrence occurred at various plant growth stages except
the first week. With a close relationship between concurrent parameter and growth time, a
combined concureent model was then introduced. It appeared to be an exponential curve
based on the data of Arabidopsis thaliana, thus it can be used to predict the performance
of an untried genotype when grown in a hypothetical environment at different growth time,
if both genotype and environment are considered as random samples from larger popula-
tions.

Key words : Genotype-environment interaction, Regression analysis,

Concurrence, Arabidopsis thaliana
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Fig 2. Characteristic curves of sorption isotherms for peanut hulls at 5°C
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The effect of drying temperature on sorption
isotherms of peanuts'

C. C. Chen, C. T. Tsao and C. C. Lai®

Summary

The effect of drying temperature on sorption isotherms of peanuts were studied in this
research. The best fitting agreement models and its parameters were evaluated by nonlinear
regression analysis. The experimental results indicate that the drying temperatures have the
significant effect on the sorption properties of peanuts. The higher the drying temperature
is, the lower the water holding capacity at the same RH value is. It is necessary to consider
the grain history for the comparison of EMC/ERH properties that effecting by varieties or
determinaing methods. The effect of drying temperatures should be considered in develop-
ing moisture content recommendations for safe stor-age and other’s processing works.

Key word : Peanuts, ERH, Sorption Isotherm
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I > FEHEAEEIE R R EC o AR o UHFRRH (A. tillandsioides) KRIHZE
/NBEL (Dyckia fasterians) WIZKTEBRPEREMER (activated charcoal) K citric acid AYE
Bk stch > BOEBEREERAE~SR N B A R EAE(LIS | WHIREIREREE - AMB{LRRATLL
PRI » RV RS IS R E A AT o ZERTARIIRZE S » BERE DB SR R U B RS SR
P9 s (ERBUM S (0 LA TSRS 2 AR [ R B R B 9101122020 BROR BN SCRREEmAEML » &
A A7 i G R IR B B 1 2 77 AT o

AT ESEFEBE R cytokinin/auxin HAIEIFE BRI B < B RMRIFTR o HRRZIEKIE
SR EREZRE MS BRE IR RN  HENERERECHLERS | PR HERRE
RIS ETRE1~2EFRAER - HTEBSTRA K MS BUHIREZ R 3# » SHHEE
RALTE RSN - MITERFRAYEE RN v BISR B R AR R » ERIE T EFRIR » TR
ZHFHHI3~8E » TRBILAREETE o TRIZ cytokinin/auxin HHEREHPIHERIIZEEER
EFNEREAENZE - HERIF R BALO/NAA0S (mg/l) HEBERENFEE BA3.0/
NAALO (mg/l) BEES » ATANRIER cytokinin/auxin A& 18 E HHHE BSREVIRNIGRE
FI > teAEEREL Jones F1 Murashige®RIFSRIEM | HAEHMBEBEAIEBRIRF Y o

F 1. TRBERER cytokinin/auxin A iHE RS RER R 2 BE

Table 1. Effects of salt concentration and cytokinin/auxin ratio on shoot-tip
culture of Aechmea fasciata Baker.

MS Salt conc. BA/NAA (mg/) adventitious bus formation*
1 MS 3.0/1.0 +
1.0/0.5 ++
% MS 3.0/1.0 ++
1.0/0.5 +++

* +=1—2 adventitious shoots per explant
+ + =3—>5 adventitious shoots per explant
+ + + =6—8 adventitious shoots per explant

T RIRTESURE B A R AR & R E R E RN T S H R 159 o i BT
s MS BRERBAEESS RS » SHERMRE RS BB R TN > BT EFY
HBEANEET (R]) - WRERERTARH R HFERRRCS S o il S BN RN Rl
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WRALLHR R R TR R IR SR A » ERMEYERIFTRS - MEREARE - BEEL
WREEITERIS R EA R BL » MRS EREEERERTT S S UFRER » this
MR EYTRBT R AR o FILAAIH SRS K RSB LR S » RSB RS SRERT)
SRTHIBREE - VRSN RE AR BRWE IR ;| MHELH citric acid ~ ascorbic acid B
EMERAVERN » R PIRISAT R AR LIR > MEAEVRRE RS S S rh VR MINE PSR AR T /5 (ST T R A
FILECH - Van Dijck 1 De Droft (1988) #&Hi » BIEBSUHIZFVEARE ZMAELER ; B
HIZHFHBE » FRFEIMHIZENEE ; ACC (1—aminocyclopropane—1—-carboxylic acid » Z
Mz —EREEYE) MR auxin {EEZHIER - (BRIERA cytokinin HITHEE » RIS
B Aechmea BEMREIZFIIEE » EHAERFHEIZLFT/N ; ¥H auxin & cytokinin BIHH1ER
» R ZRTER » FREREMZFHER « EXRET - RAEBEAE - RBEYER PRI
ECERBER B AR MEAT » AT BT) MR & i i R TR RS B AR IE 2R -

WRTERRER T EFVEBAS RN ERYN N EF IR B » SRS ESAEEEE
REBIREH o ERHBET » YT ZHFRERERE » MHRVERERLEAR o SHEENESR
BIES12 H BN REIFNE IR » B AR AT EF YIRS B REHNTEHFRITRK - B
2R » TERTHIBRSS BT » ERE Y MS 1 MS BEEES TR S E » (BEMEIMEELZ
BEEERE > ¥ MS RESHBESEGEZERENPENE - MEZE MS BFEBEERR
FRFZ R B 4 MS BREE @I - ARZ cytokinin/auixin AEIBEHBR S FHEEER »
Hb 28 MS BEEESBA & NAA £img/l ZWREEBREREIERRIFTECTHE o

#* 2. FRABEEER cytokinin/auxin MBI RSN 2SR RS E B E

Table 2. Effects of salt concentration and cytokinin/auxin ratio on propagation rate
of Aechmea fasciata Baker by adventitious bud culture.

Sai conc. BAINAR formabishogt shoots per

1/2 MS 0.5/0.1 100.0 8.6
0.5/0.5 100.0 8.1

1.0/0.1 100.0 8.1

1.0/0.5 100.0 7.0

1.0/1.0 100.0 7.8

1 MS 0.5/0.1 100.0 12.8
0.5/0.5 100.0 13.0

1.0/0.1 100.0 13.5

1.0/0.5 100.0 12.9

1.0/1.0 100.0 16.7

HRITH » EHEHRTEFNER R IRESHFOER  FUTHBRERRMNEERRZ—
o MM NEFIER BBYIRER 2 » SHHEBEA S RERCTEILER - EXRHBTHIH0~60% 8755
MERA L BK - EFERRIEZEEIET » WIEFI0~T0%6 R EE RS ¥ | RSP HAUIRK
B PEFERERAMRARERERMREB TR/ o HREMERBME » B cyto-
kinin/auxin FBIRBSEMTEM » HLl BALO/NAAOS (mg/l) ZABFBHERRE  FO#1
AT 1§13.505 o
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# 3. T/ cytokinin/auxin fHEEEREERNTEF T EREMEERZLE

Table 3. Effects of various cytokinin/auxin concentration on adventitious bud formation

of Aechmea fasciata Baker by leaf culture.

277

adventitious bud formation

BA/NAA browning -
(mg/D (%) multishoot shoots per rooting
formation (%) explant (%
0.5/0.5 53.8 46.2 6.5 30.8
0.5/1.0 61.5 38.5 6.8 7.7
1.0/0.5 38.5 69.2 13.5 7.7
1.0/1.0 53.8 46.2 8.5 7.7
3,0/0.5 53.8 46.2 10.2 0.0
3.0/1.0 61.5 38.5 11.6 7.7
5.0/0.5 53.8 46.2 12.5 0.0
5.0/1.0 61.5 38.5 4.4 23.1

TR T E IR UE R ERA BT E F R R » SRR ER RS 8
R ZFENHONIIID o FEARZRER TR » FIRATEFRIVIEI RIS 2 E MS BFRE S BA R NAA &
1 mg/l ZWHEEET - FISERRREERNEFREM - TEFREF KSR - BRDRRERI%
THAZ B — » (BHTBE S HF A L ASIRE » BRI LU BT E AU IRE 2% - SRR LA B BEREAY

RIERE o

BRPPRZ ERERSFRICUIEIBEEE TR auxin FHERES MS FERERERETH
R4 REARIRGER o SEEIIER SR AT REITERATZA - T1E BEIEEIRAESR - 1
FAFUR » NAA 2 [AA FHFYEFRPRAER > IBA MIRERERWBE | HERFBERTE
BARFERITZAKIE » TAA BIBUHE NAA B% o (EHEES TAA BRI EIEAT B I REER R
LZENTNEFMRHELER » IERRFE2~3RBMEIATTIEE » B2 Jones 1 Murashige 5 HR
FHEL » SRR RBURERIERRE T cytokinin %I ZFRETHNG < £ R TR RIIZR » IIHIIEL

BIEBEEDRE cytokinin HUBFERELI312D , RO~ IR ATTEHEIE T YRR o
¥ 4. auxin BHEEE (mg/l) $HHEERZIFHMRBIRZEE

Table 4. Effects of different auxin and concentration on root formation
of Aechmea fasciata Baker shoots.

IAA IBA NAA
0.5 1.0 0.5 1.0 0.5 1.0
plant height (mm) 29.7 275 124 18.5 9.7 18.7
multishoot (%) 100.0 100.0 70.0 70.0 40.0 90.0
shoots/explant 9.2 13.4 6.9 10.7 6.8 14.6
rooting* ++ ++ — — + +
survival (%) 100.0 100.0 70.0 70.0 100.0 90.0

* —without rooting

+rooting but less number
+ +excellent rooting

EMERK3cm BRREERAAGETIMLTIE » RBIEELEE » BESFRLER
BERFHREBHENEE o EEIEEEETRERE NAA 1,000 ppm FIREE (Benlate
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Micropropagation of Aechmea fasciata Baker in vitro'

Chin-chun Chiou?

Summary

A tissue culture procedure for rapid clonal multiplication of Aechmea fasciata Baker is
described. The procedure started with shoot-tips obtained from growing lateral shoots.
Multiple-shoot arose from shoot-tip were grown on modified Murashige and Skoog’s liquid
medium with naphthaleneacetic acid (NAA) and 6—benzylamino purine (BA). A low salt
concentration and liquid culture improved the survived rate of initial cultures. Subcultured
young shoots or leaves produced many adventitious buds from the basal parts. In order to
stop the proliferation of adventitious buds and to initiate rooting, several subcultures to
hormone-free medium or with the addition of auxin as growth substance was necessary.
Plantlet rooting was sucessfully established in pots.

Key words : Aechmea fasciata Baker, micropropagation
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£ W KR H G C AT LR
2 B o3 x M M

WE  MTEENEHEAREERS I EX MR AR RS RE L RN #Efla C
BE - B REEEEE o Hrp il C & B S e Pk (695—2134mg/100g) » HXK
BEOGRHERAE(GRREETE436mg/100g) « HEMAMN « TR - MEY%k -~ 55 - 7
~ HERRA - EBCEE ~ AGHk - BB IR 1B - SBIRIEE ~ SRR  HEfls CEEKRY
#8iB30meg/100g o i » FIREAIRSE > MEfldy CHEEHRMETRMEREZR -

SRABBMATK R C & BIGR P BEITHIARIE - FERBMILAIARBEIKE
FERBER B R R BILERS E R ARG C &R o (HRSEBERL » BIOENE » MEfay
CEEBESERE - T8 » UG CERSE TR ZRABMETRIAZESR -
BRI ARG NG CERES -

— AT K SR AR R » M CH BRI -

RRSREA : KR - HEfthanC

WeAlhdy C RRFBAMMEES Ry —  EUIFZRGT RSN - iR ARE S IAEGE - Bl
S E AT ESENR ISR » FILAEE R AR R60mel#Ethdy C ¥ REME R 5 BBAHRY -
HER ERTEE LB AR SR » AIUIRARRRARY PR ERHEMS C » AEHAYTERN > 2%
EFRIIE 755K o

BRI S C F BRSNS KR E » URRH I E W PRRR R RWAME « i
JER K B RS A S 2 RO C » RESE ~ AR ~ BREMEE ~ EBAL ~ R IR RN
B G MG CER SR -

ARGHE T » FACRE RS AR » SEEREES ERBREGT L HEENES - 5
FTEKREREE - SERAE LRSS T EERANTE o BROEEKRERISTREY
H i B R R BT R AR RS C & & - BRNEE — L8 RS FmETm® | Mot
BIKEESFER » R EESEAR » £EERR R SRBdRERHR LR - ERIFRSFH
(2,5,10) 4

B SESRER AT RATSAE ~ TOAERATEIS R FIRRAEADA B K I THEML & C & BV » B765ER]
FAESHR S BB AT o LB MR R TR MBI A SRS E RIERERENEARE
A R SR R 2K o

MR E
— ~ B E

KR GEHAFEER « RO - BILSFRE - SRMBERGERERRE > MOHR
RS T EILARE - HEPKEREBETS REDHRLFTHE -

L EmaResinn WERES 1582 4t -

2. BB RERRM MRS - HlE Z9R FIEE-
3. EMERERRMERIIYE - BE R -
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T oWEE:

LR REERBRERTRISD » BHTRTABE » RBREVBESEANEEMGCEE ;
HERRBA /N R BHTRE » SROAPE M8 » SLATHUE IRE ML & C & B > M DI RVRT
#f (Atago Hand Refractometer) FIEMTAEREIMSE (Total soluble solids) Tk
I ("Brix) £ o

2.BEHIE (& A.0A.C. ¥ LUEEHZ0.IN NaOH WEEHE > StETHERE (Ti—
tratable acidity) @ » WRBESBFI00FFERTEHE ZBEERE (Citric  acid) RERE (
Malic acid) 7&# -

3. Hefidy CHIERZMK A.0.A.C. Z2> 6-Dichlorophenolindophenol i E kI EF EEMEE (L-
Ascorbic acid) FEFRZY o

4. pHfEHIRE : LUCorning pH/Ion Meter 13585 °

TERERT R

— S CEBAT FEZKRET !

HEfthan C 2 BB A C (B) L BUHTIFIMES » L-Ascorbic acid) BIE/LEHEMA C (Dehy-
droascorbic acid) &EAVKET - BAMRET » REDFEEOMHMG CRLBENSE - S{bB%k
flbdy CRITMEE BEDY » HASBENBRTEYE ™ » HLH— R AT S HIRmE GBE M
flien C) FILABRZAEM Y C HIRFE o

DAFURM™ (D-Ascorbic acid, isoascorbic acid, erythrobic acid) &ML L B 432
—i&D ) RRERHAURELE » (B E TER S BRI & 5 thas19 o

TURMBRR B F - CHRMNEMBN—E  EERPESHE | BRIEYE -~ BRE
» DU S AN N — S S LR RS E SRR TR E SR EWE o (SERERET
LZE > P REIERIE T RIS S WA ; ok » FEBADEE FRAARE » MENA RS L e ERE
1B o A TR E R RHEMG C SREFHARBIHS » RERERE o

—#2A2 » 6-dichlorophenolindophenol#E HE{EEEMIE L-Ascorbic acid &8 » TiRASHIE
Dehydroascorbic acid #J& & » FILIEHIE B AER 1AL o B 2FIF L-Ascorbic acid
ERRPLEFERNRE » JERAGIBREHE (metaphosphoric acid) —BEEA R SRS IS4 »
T2 L E VRIS RS o R—FrT Sk A R i 3 75 P B HE L C FEAEMEE
P — R VI YL AR R S — BARRTAVR R » ST | — SRR S SR
LRI RS — RN REEG C 2] o BEETRUSHS TR RS » fraT%y
SRR > {BHEfEr C iR EHE T EER A o

& — Ll Indophenol HMIEHELR C » LB BIHIE ST I M B kLIS & B (mg/100g)

Table 1. Comparison the L-Ascorbic acid contents of Carambola fresh fruit before and after blending

with Dichloroindophenol Method (mg%)
I o8 mi W o= 8 % W = I8 w0 3 & 78 % ¥ =
before blending after  blending before blending after  blending

62.1 20.7 37.5 12.5

60.6 22.3 304 8.2

59.0 19.7 27.6 9.2

58.2 19.4 17.1 5.7

53.1 24.7 15.6 5.2

38.9 19.4 11.2 3.7
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BT Indophenol ¥4} » SEEEREEFH L LSRR EEITE HPLC 447 L-Ascorbic acid®&
Dehydroascorbic acid & &E'7 o ii¥Ll HPLC %BHIER » S—BASW RN+ ES8 » T
Indophenol EFUEMFE » KtARBRARE - SAKIEKRE S EOWEMESN  L-Ascor-
bic acid && » Al2L Indophenol FHATHISZ{EN HPLC #%%7.8% » HATRERYRATEE L-
Ascorbic acid IAMEEFEE (reductons) e
ThKREREHBMGCEEBZMEG:

RN E— R L RBE R RIZ I T B 5347 - LR AP LIS RS i ~ R BHEE
BT » HPERE ~ BRI RS C BEERRHVEEE S » BRERIBIE o BMETEIKZEE I TR
58 LR R R E BB B R » RUREGH » Miftidy C & B o

£ TRFBARRAENT RE ST
Table 2. The quality of orange with different storage time and maturity

ERES REeR R Mo R i B W i BB B Hi&C

(%) ("Brix) (%) (mg%)
Skin Total T.S.S/ Ascorbic

Days color Maturity Juice S. S. Acidity Acidity acid
1 HY TR M 45.0 11.2 0.74 15.2 50.0
1 ®Y A M 47.2 11.0 0.89 12.4 474
1 # G g PM 41.2 10.6 0.90 11.8 45.1
1 # G th PM 49.8 104 1.04 10.0 43.6
14 #HY MM 42.6 124 0.66 18.7 50.4
14 ®HY T M 41.1 11.6 0.93 12.5 43.5
14 HHk YG bz PM 45.9 11.8 0.99 11.9 41.6
14 # G b PM 4.1 114 1.00 114 39.8

Y : yellow G:green M:mature PM:premature S. S.: Soluble Solids

BRI R G RE B R K - AP E T ARy C & BEBMLEM T TR » MR=FR[/Z
MRREAS DS R B R RIS B B ~ MRS B dtfthd C & RBML o FEBISMB BBt R B (i it
SRBEEE SR > PRIEFEINYD - (EARMBRIAENK - BLIFHEAL S C BFAMAELY » THBAEMZ BRI
Heftid C & BRI o W RS DRIR A BB B R R e My C & BLBETR » MEDLI RO B2 MBI PL I
5 ZN

£= - FRRBESH (CHE) SESW
Table 3. The quality of carambola with different matruity

B K68 BRSO 0 ¥ E B E* W OB I e ofo& C
("Brix) (%) (mg%)
Skin Total T.S. S/ Ascorbic
color Maturty S. S. Acidity Acidity acid
e G A IM 8.2 0.195 42.1 38.9
we GY gk PM 8.5 0.168 50.6 53.1
W&t Go SEM M 8.6 0.148 58.1 60.6
PHPLH G SER M 9.0 0.158 57.0 375
#iits YB & OM 9.2 0.140 65.7 15.6
EaREH B B OM 11.0 0.128 85.9 11.2
wEae i M 6.4 0.63 19.9
HeEm® B OM 4.4 0.44 17.2

Go : golden, B : brown, IM:immature OM . over mature
* BEEFDIEEE (Oxalic acid) §M#E Calculated as oxalic acid
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B0 (BRI ~ AR BOESEWEBEEMY (clmateric of respiration) 7&KE s if
R IR T R P R B » T RE A RS ERE: - KRB (HR) RifseE
1228 CIHIBFARERILE# » HEEBMLEN - LR PAUES » BT EREEAR » REENER
5 FEE B DREME B - PRI Ry C & B RB L R R T A o SRR
P REHME AL C & BAIBIRI RS 2 E B o R ILER o

FO -~ FEE (FUAR) HMSRI LRIt R 2L
Table 4. The quality of Guava with different maturity and storage time.

REmRAE  MEBEH B i3 pH fH i1 E W &%k Heftadn C

("Brix) (%) (mgd%)

Total T.S. S/ Ascorbic
Maturity Days S. S. pH Acidity Acidity acid
i~ 2R 0 8.6 3.89 0.44 194 160
2 10.2 3.95 0.47 21.8 199
pM-M 4 9.5 4.18 0.39 24.4 252
6 10.0 4.29 0.34 29.4 272
g** 1.2 4.34 0.38 29.2 231
R~ 0 8.0 3.96 0.44 18.0 122
2 10.0 3.87 0.49 20.6 159
IM-PM 4 10.6 3.97 0.49 21.8 149
6 10.1 4.24 0.41 24.4 239
g** 9.2 4.39 0.33 28.0 152

FRAGEI > 5B M © Some Samples are overmatured and rotted.

BEEOETREXTABRASIEEE TH A RA TSI 6 C & BB 2
R TREBERED50% 0 RNBRBDRIFED11IY o HERIIERE ARG R T R R e
BRARBRABLRARTRRG - FERERERNE - FILERRIRHRS » B C
SEFWHE - MR RAT AT SR AT EERERNE > SR HRERTERE S C & R

boige b = A SRR B BAME LAY C & B BIR » RIS BIR SR R B B R M dy C &
BRI R o TR E R RIS AS B » REE IR o
= kRAERMEBSCERBZMFE -

LA~ B N AFTRGRIBAETRAREEEHE ~ AN~ 8% - ARSI C kR
B ERBARTHTS FEA BB T B M o BB BRI LIE KR ibd C & BRRRERRTEHRL
ER > AHERFLEEBRBRAETRAERZ N o GINRARBULS Rt B EED 2GR
dutiAEfay C e BT » FI3%436me/100g (BISMEBEUT S & BAES00mell k2 BAEI) ;&
1BE BYF2167Tme/100g o tL A S EERIK & SRS C & REER EI > BIERGIL » HEE
At C e B9 MR RN Sy C & BB o T EEUTR - RERLIAS T » skik(LrsED
WA BHEER CERIWEERTOMe/100g%  BIH B FRMEG C & RES242mg/100g® »
T £ TSR ERT RIS 1T 4 B B R RE S E50me /100gHEfbar C » LG ] BEE & ISR &
BRABETEFTE -
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TR~ TRGBERRBZH B LEME DT

Table 5. The quality of fresh guava with different varieties and sources

H H p'd T n(DB . W b fp‘ C
ik . ﬁf Ttems Tortlgl) A(;ggéggc
Varieties Source S. S. acid
H " B oW & R 6.8—10.0 167—436
W g % 212
6502 Rl & A 6.0— 8.0 60—216
ol A O B 2 At 8.0— 8.6 122—160
ol B O#® B o 2 A 5.2— 6.0 32—117
H 7. B 2 A 6.4— 6.8 121—173
Z B B # = TN 5.2— 8.2 103—135
= F # B ol o A 6.0— 8.0 121—194
= 7 #H bl 5 72— 7.6 57—170
BHOfF oW % 1L 191
e = 713 B & A 6.4— 6.8 65—68
B = 74 iR & 7.2— 9.0 82—137
S &= w i} & 8.8 113—193
E£3 74 H # 6.0 43
S = wr* i) it 224

ez B SRS (1990) p.10(3)
Referance 3 » p. 10.

FAFTE BAAFBILAFE ARG » REELECBRARDEEMS CERIT (K
LFWHE) o HULRFAUBHAFER AL BEE G C & RBER o

x5 TRSEARNSE 7
Table 6. The quality of Papaya with different Varieties

® W R i ;-3 14 B ¥ B Lt #t i &C
("Brix) (%) (mg%)
Total T.S.S./ Ascorbic

Source Varieties S. S. Acidity Acidity acid
Rz Ar 3 14.0 0.15 92.1 135.4
27 10.0 0.11 91.4 117.2
46 10.2 0.12 88.1 106.1
44 10.0 0.13 74.8 101.8
5 10.8 0.12 88.8 100.1
2 OHE 29 9.2 0.09 108.1 91.2
34 8.8 0.16 53.6 90.7
7 9.2 0.11 84.1 89.4
15 10.0 0.11 91.4 88.5
24 8.8 0.09 96.2 87.9
13 10.6 0.18 58.1 79.2
9 8.0 0.13 59.8 70.2
23 9.0 0.09 105.7 68.5
M B oM & 9.0 0.20 45.8 72.7
oM & 8.8 0.22 39.9 55.3
M ARR 9.8 0.10 94.5 84.7

HFARMR 9.6 0.12 82.9 57.6
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FEREMEPLLES FEHUSCEEEE B84 - FEAISHE » #58100me/100g (
REL) c THEBEVELSHANTETHES - BHER » Hfd C & B:245—68mg/100g
o ARMAEE I —EEEH MG S EBRE » TR SN RS L ERAB o

) Ft - TRGEERELE ST
Table 7. The quality of Strawverry with different varieties

H H wmooK i34 o i1 BBt #t ﬁJLoﬁ'?fC

a M Ttems ol %) T.S.S./ A,
Varieties S. 8. Acidity Acidity acid
BRRYE 9.8 0.84 11.7 97.5
EHF—Aa 10.4 0.89 11.6 91.7
FHFI—-A 10.2 0.81 12.6 83.5
FEF 10.8 0.88 12.2 82.9
& 10.0 0.89 11.2 76.9
AL 11.0 0.96 11.5 70.4
T B 10.4 0.89 11.7 70.4
REERLE 8.3 0.90 9.2 59.4
i K 9.2 1.02 9.0 57.2
B i 9.8 0.87 11.3 50.1
GRUZ 8.6 0.89 9.7 48.1
¥ X 10.0 0.86 11.6 44.0
L 8.6 1.08 8.0 43.3
' 7 9.0 0.81 11.0 204
' ¥ 10.3 0.78 13.2 20.4

* MR B R @ ERERA

TP RATFURR - A ~ BOE0ES - B - RPREREEETAMERE LR T
BERFNTLUERMEZZREKR ; KLl Hayward SIS C S BER - FRBEF ST
AR EEE AL ERE R > MIRPATRZ B/ MBS WA A Z 97 E

RN~ TESBERERSE T
Table 8. The quality of kiwifruit with different varieties

H H ﬁ(B' iy % 0 -4 ¥ % Lt i3 fmoﬁc

i Items Boiad %) T.S.S./ AR
Varieties S. S. Acidity Acidity acid

Hayward 11.6—16.0 1.00~—-1.36 10.1—12.7 46.2—129.5
(13.4) ** (1.15) (11.6) (94.2)

Monty 9.0—13.2 1.14—1.62 75— 8.1 23.8— 37.8
(10.7) (1.35) (7.9 (29.1)

Bruno 9.8—11.2 0.90~1.37 7.6—11.1 8.8— 34.4
(10.5) (1.16) (9.2) (22.6)

Abbott 9.2—14.9 0.66—1.26 9.4—18.5 6.8— 39.8
(12.1 (0.96) (12.9) (18.1)

*HEMA BT E Mean value
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£A ~ TRGBKERRE T
Table 9. The quality of peach with different varieties

B ﬁlt H 193('Brix),E " (%) " "R * (rﬁgg%?c
\;:riegies = ’g.OtSa.l Acidity TAC?&i%)"/ Asacgi? i
Florida king 12.6 0.24 51.7 16.3
Earli Grand 124 0.27 46.2 12.8
Earli Belle 9.6 0.59 16.2 12.7
Premier 10.2 0.13 76.3 12.5
Florida red 11.0 0.74 14.8 10.5
Dessert gold 9.0 0.33 27.2 8.8
AI-T70 9.2 0.62 14.9 8.0

WBE KRR EREMNS CER > BB SERR HH - BR—EENARTE » SUPH
BERmRESERS Mt C -

M~ EEARARZHEMGCER !

FHAURBTS RTCEEEKR U RE 2 Mfldy CHBAE - HRHRARME - RAE - 17
BETREEERANZER » FIUKRPSVESDEERTMAUTSERT - Hiritas C R/
B2 ARE » AHEET—RERSHT o EVERPBEBRS BUKRTE » KBCERERMEL » 5t
B EEZ AR CERER | A% LR ARMMKIARTE » IMHPRMEETEOR
o Mt CERR -

=+ BEFMKRERAREN ZHMGCER

Table 10. The L-ascorbic acid contents of juice of pulp of fresh fruits cultured in Taiwan

Vi 7’ i Ee] ¥ X B ®’ Hefthdy C  (mg/100g)
Fruits Common name Ascorbic acid

DHEIEEARHK Acerola 692—2134 (1300) {2330}
EAE Guava 22— 436 (242) (270)
KK Papaya 50— 135 (56) (65)
HER Longan 35— 133 {56}
FRE (RERY) Kiwifruit 7— 130 (80)
B Strawberry 20— 97 (59) (80)
¥~ XB Pummelo, Shaddock 30— 90
[ifopiibee Grapefruit 22— 52 (38)
bEe Sy Lemon 27— 71 (53) (45)
FUFH Lime 15— 44 (37) {25}
s Sweet Orange 25— 77 (50) (60)
(48 ~ A ~ HeaTVEEE ~ B S)
[t Tangor
(BB ~ 1A ~ ) 13— 52 (3D
(1 p— Mandarin 13— 47 (3D
HetE ()
Gt ~ B2ig ~ NIFERS) 30— 51

Ei% ~ & Kumquat 39 (36)
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FEH India jujube 10— 59
Fo5 3 Litchi 28— 49 (42) {40}
Btk Carambola 17— 62 (35) {35}
BR Mango 14— 40 (35) (20)
il Sugar apple 20— 34 (34) ({36}
Fhi Tomato 7— 32 (23) (20)
BERH Passion Fruit 14— 22 (20) (16)
)= 1S Pineapple 10— 17 (A7) {10}
il :] Melon 10— 37 (22)
(PER N ~ 3N ~ FRELUN)
[N Watermelon 5— 10 (7) (6)
fLHl (BB Persimmon 12— 24 (11)
HiF (BHEATHSESE) 17— 52 (70)
gk (EK) Nectarine 10— 11 (13)
KREH (FR) Peach 6— 16 (7
RTHK native peach 5— 10
EH Banana 3— 12 (100 (10) {6}
R Wax apple 2— 9 (5)
EE (BB 8— 9
oY Grape 1— 6 (4)
H (RR) Pear 1— 10 (4)
% (HFK) Plum 2— 4
BR (FK) Apple 1— 2 (@
Fi Coconut 1— 3 (2)
BFHN Coconut meat 4 (3)
B (EK) Loquat 1— 5 (1)
BRHEN Sugarcane 1
FEIBERERBEE Imported tropical fruits in Jiayi Agricultural Experiment Station
ol d Ceylon Gooseberry 69— 154
B White sapote 28— 37
HE Wampi 19
R Jackfruit 8— 10 (8)
AR Sapodilla 4— 9 (149 {13}
Bl R Voa Vanga 8
EaBl (FK) Avocado 5— 7 (15) {8}
JTC: JRURES Mundu 2— 15
EBRE Egg tree 4— 6

BRI () REIRSIA B SO Ref.10 » p.884—992,
BIL () ABIRSIA B3O Ref.2 » p.115.
BIL { ) RS IA B3O Ref.5 0 p.322.

EERTEEAR Pl C & RIR R H R AT 3 2 2 T i 2 T ET BBk (692—2134mg/100g)
c HHURREROERE » HABBILEE | SOBTICRBRREOZRBEISREE » B
ZRUHEMINCRD (RE+—) o T8 - AEREEREM - Higtlid CERBESDILMEAR
e CERRHES o
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Table 11. The L-ascorbic acid contents of Acerola fruits grown in Taiwan

B e B B % E ot &f C (mg%)
R’ A 2 )4 I b=
. Ascorbic acid
Skin Color Maturity meat skin mean
Y K IM 1258
% Or HP M 2384 1765 2134
#L OR M 1548 1338 1478
. R H M 1007 1403 1205
FE&#L DR E# OM 859 871 866
¥I® BR B OM 692
K IM 1478@
E M 1720®

Or : orange, OR : orange red, R : red, DR ! deep red BR : black red

Hefdy CEBREHKREEFOR » REBEEARN ~ BE - BRKE o« ELKRIHEMGCEEER
BB HEE100me/100gE0EE  FEHERATARS » #BIR ~ XXH ~ #hiF ~ EER -~ 8 - Bl - &4ft
ERAEREMMG CERERIKR - EEEER/KREETABEARES OERMERZIE

fomadEes

BERFRRHEARARGEZERER » Mitfta CERNERRNARERBEECERERT -
RIBABRBAERET » KRRIE BRI THEA I HE S C A RIFEREE | IREARER
ME BT R R RS R EE o HERRRTERKRBESRZEKRS - IFARENAREEK
RERERZ LR

VEENEBM R EETRENE RS, » MM RBRN ~ RS REEM » BEENFREHRFER®
) BESR R BSES » (RTTRER - JRVTFIF HiEHE (e C el > BUERE - R BIFS e ~ RS
TES R R MMy CHRNB - EIGHBHE - AEBOHEARIISH RS C » BREERRNEH
S BBGER S CARANT & » AR ~ 4% (puree) ~ VKIS IRER I TR BRHIHME

©
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The Ascorbic Acid Contents of Taiwan Fruits®

Huei-Ing Liu? and Iuan-Huei Hwang®

About fifty kinds of native fruit in Taiwan had been selected to analyze their ascorbic
acid contents, total soluble solids and titratable acidity in the edible parts or juice.Among
these fruit. West Indian Cherry (Acerola) had highest ascorbic acid contents (695—2134m
g/100g) and then guava, contained ascorbic acid up to 436mg/100g. The other fruits, such
as papaya, longan, kiwifruit, strawberry, pummelo, shaddock,Indian jujube, sweet orange,
grapefruit, carambola, lemon, litchi, mango, sugar apple, Ceylon gooseberry, white sapote
had ascorbic acid content over 30mg/100g. The difference in the contents of ascorbic acid is
usually significant among the different varieties

The ascorbic acid content of immatured and over matured fruits were less than the
matured fruit. If harvest time is closer to the maturity of fruit, the concentration of ascorbic
acid in fresh fruit is also consistently higher.

In general, the tasting quality of fruit is positively consistent with the contents of
ascorbic acid.

Key words : fruit, Ascorbic acid

1. Contribution No. 1582 from Taiwan Agricultural Research Institute.

2. Agricultural Chemist, Department of Agricultural Chemistry, TARI, Wufeng Taichung 431, Taiwan,
Republic of China.

3. Assistant Horticulturist, Division of Horticulture, Jiayi Agricultural Experiment Station. TARI, Jiayi City,
Taiwan, Republic of China.
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Development of Automatic Fruits Peeler!

L. S. Liang? J. R. Tsay?, S. R. Yen*

Summary

The peeler consists of a unilateral system, a peeling assembly and a power train. There
are a fruit holler, a reciprocate peeling seat and a controller to make up the peeling
assembly. While operation, the controller does a sequent function step by step. Through the
process, it makes all the operation cyclically. During processing, the unilateral supply
mechanism makes a simple and uninterrupted feeding. The holler does the fruit holding and
rejecting without orient and the reciprocal seat runs repeat, also. The controller may reset
by the fruit size to minimize the stroke.

KEY WORDS : FRUIT ~ PEELER

1. Contribution No. 1583 from The Taiwan Agricultural Research Institute.

2. Head, Department of Agricultural Engineering, TARI, Wu-feng, Taiwan 431, Republic of China.

3. Specialist, Department of Agricultural Engineering, TARI, Wu-feng, Taichung, Taiwan 431, Republic of
China.

4. Assistant, Department of Agricultural Engineering, TARI, Wu-feng, Taiwan 431, Republic of China.
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AR HEGTR

— HAREMRERE

PRI B R EEEHE ARG - SERIFE » —RWBRED > MEE LEER
SR AR TR BN o BEHRIFE > IR TEYBIARS » FRALENS IR - SR IR
RERE  WORS  MEEEE > KRR > BEAWA RN » WiTTBRMEEAES - RELTE » BA
REMNE - BEMBEFRERENHERR - (F—) B AENERBZHEEE  BRESE
BH - TREEDIAHE  REBEREMEILN » TIABMEEIEILE » REEZ RS -
BB BERERET3.87% » I Bk B PR AT s Z LIRS » RS HE 2
PR EWER27.21% °
D GEBERRERRAE

BRI BRIR T RA ~ BB B RER MBS » HEZ BRRARSESE » SHUEEZK
/N~ EERE TR SR IR R » RIS R - LR - REMZ M Rk SRR
=B —RBERBEEND B S EHHE - WIERIE - Wi LY » BRIk o R
ERMFEREAAEZERBEEFRRIINRD » ER IR EAERTER15.67% » SRS
£22.669 » —HF1£7348.83% » —FRIRFH64.50% » EFHIRMNI2.35% » A2 ST R EEER
g5 o SR FAIRTED » BREEVD » (F—BU F BRSNS » MR F W AR
= GAREEBERARL

IR  FERE L o RISEE I R RS - SRR AR IS SR A AT » 5
LRMBRER BRI ERAITY - BRESE o EEDRER BB SR » AHKEBER
71~ BRI BB SRTIITISHR L o MIABER B 0R12AMH - B 5% e
P HHBBRSARS + ARIARE o BRIRBSIE - THEAIEBEIR » BXMKRS » MENBs



300 ThEEEREIATE 55 40 B & 3 M 1991

IWEOEI » RzWd o (RZ)
M GREBBERECHREQBMERASHERAE

DRBRERERER  BEEEELRT - AERBWREER » SASE AR LBRNT 1 4
FREE B AR ERIRIIRBER) » RB3~5H > EFBHERYE > B LRHBABES - K2~3HHE
WERRBOIEE > R~ > R HEFRTE > KBERIIRE > FiRI~THEFREE
BRERRERD » BEs~12H% > BBREG » WEPHEAREFRESH > RERBEHEEST
£ BRERIIEE o TREBEBHEHMERE » FIRRN » UREERNEINERS » LB ERR
Z o BARRY o BRI EMIER - WIRIE - HRBEN > EHERSHRBER  IWABUIEK
bt » REHEENEBEABORSHERS » BEREBRERETFERL > BNREREE  VARE
B BREUREBZEWEY » ERBERAR > CRERRARWELE

E—-  DEBEBEEAE
Table 1. Survey of Eriophyes litchii damage on litchi

Total no. No. of damaged Damaged

Date Localities of plants plants rate (%)

[
(Kaohsiung Hsien)

1988. 7.21 Ji4 th 90 10 11.11
7.21 =4 i 80 12 15.00

8.16 R 5 126 14 11.11

9.7 H |} 135 40 29.63

12. 8 s & 1 95 17 17.89
1989. 1.19 N it 50 8 16.00
3.25 §=1 N 95 10 10.53

5. 6 = % 50 21 42.00

B oW M
(Pingtung Hsien)

1988.10.28 N H 65 48 73.85
10.28 =] 8t 98 26 26.53
1989. 1. 6 i} i 50 9 18.00
3.31 £ #® 60 17 28.33

6.12 #r b2 80 13 16.25

8.17 =M 50 14 28.00
Total and average 1,124 259 24.59

R UBBHEERRALE
Table 2. The prevalence of litchi damaged by Eriophyes litchii

Damaged twigs (%)

Localities No. of twigs 1988 1989
615 128 6/5 1275
Bl Fengshan 200 35 (17.5) 45 (22.5) 98 (49.0) 127 (63.5)
K#f Ta-su 200 26 (13.0) 40 (20.0) 75 (37.5) 103 (51.5)
Bl  Chi-shan 200 33 (16.5) 51 (25.5) 120 (60.0) 157 (78.5)

Total and average 94 (15.7) 136 (22.7) 293 (48.8) 387 (64.5)
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Table 3. Density of Eriophyes litchii on sticky traps in litchi orchard

No. of mites/sticky plate

Month Survey

Early Mid Late Total

1989 1 0 0 0 0
2 0 10 21 31
3 140 162 105 407
4 32 44 41 117
5 20 0 0 20
6 0 7 15 22
7 22 35 28 85
8 166 68 92 326
9 35 49 4 88
10 2 0 0 2
11 0 0 0
12 0 0 0

RO ~ TERGEMKENS WH LR

Table 4. Number of Eriophyes litchii on different colors of erinea

No.of mites/1.25mm?

(Color of erinea)

Min. Max. Mean
(Silvery white) 0.00 5.42 2.14 a*
(Yellowish brown) 4,00 23.50 15.40 ¢
(Reddish brown) 5.30 20.22 10.26 b
(Deep brown) 0.60 15.40 240 a
(Black) 0.00 2.40 1.26 a

* Numbers followed by the same letter are not significantly different at the 5% level (Duncn’s multiple
range test)

I BEUGRBFERERE

HERBRTRERR ANTRELERRE  BRARRESTRE » WATHENY
BRI » FUSTISRRSEER  FRARA S BRNEERIEE - HE— » SBAIERSH2E
B 0 AR | RUBHEISS A &5 - 9—10A R » At B H8ED o 5 H UL AT I R
B~ ARS~A RS » FRBHEABMLERSM NG  THESE 2 EERYUTR BRI
RA~SRO~10A » FAIERRERBERN  MERMERREMEYE - RBHZ2ERBEVHA
HIEIAL~2(E A » [ER AR B RN o Bl Rws | BT aBEER EZ e (
RA) - MAEEHENSRZEREE o E—WEERNWEEEABAETH » RO GOSE RBE
2~3H » WHBHEERD » GREIAREBRK o Bl > EIGE G2 BB AU I S 2 R B
 METERRHERE - ROBURBEPHLARBENIARS » ARZ ; ALBESARS » TARE | &
WELMARS » 6ARZ | BESARS » VAKX  H5H R BROBERS BT REHHEYS -
M EEFRBORATEZ B o IR0 R R R B A o



ThEEREWIZE 55 40 & 55 3

1991

0 r Temp Rainfall
------ Temp ‘t (mm)
— Rainfall & 30 7 s00
essecccsee Ta—SU aTEQ ," PR -
60 [ —— Fengshan area i3 1
400
50 H
e &0 F 300
[
[
E
= 30 F
=
- 200
]
- 20 F
100
10 p
0
1989
B— - FESRRESERE
Fig 1. Seasonal fluctuation of damage caused by the Eriophyes litchii.
FE - USRS ENEOENERE
Table 5. The investigation on the color of erinea caused by Eriophyes litchii
Colors of erinea (%)
Month survey
Silvery white  Yellowish brown  Reddish brown Dark brown Black
1989 1 0.0 13.0 11.5 40.9 34.6
2 0.0 19.6 20.8 36.9 22.7
3 1.0 30.8 27.6 31.0 10.6
4 0.4 8.2 25.0 494 17.0
5 2.8 3.7 19.2 30.7 43.6
6 0.0 2.0 15.7 45.7 37.6
7 1.2 17.8 30.7 214 28.9
8 2.5 22.7 40.3 20.9 13.7
9 4.3 25.3 30.5 18.5 21.5
10 0.5 13.3 25.4 20.5 40.4
11 0.0 15.7 30.3 45.3 8.8
12 0.0 0.9 174 51.2 30.7
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TR TR RS RIEDY ~ BRI E R » e AN L B B E » HRERTIREA o
F75% Sulfur W.P. 3005 EMIEEE 3 R (GEA—K) ZRHE » HEEREBEENZ30.12% K
8.23% » —HHBXFE20.25% » FR AL TR - BEREWERBERE  HAE
KAt EER 2 28.45% 3 2.2296 » —EEMRINTET 46% » BRI E BIF o FIFE REHET5%  Sul-
fur WP $FE8RHEE » HEERAHMEERZ33.26%8F1.12% » —E&EEINE.82% » MEHS
REF » B{EETRMEZRTEE o HARBER » ERPEEM - ARSI IE R ER
T TRBERELRZEE -

R WD R AR
Table 6. Experiment for the control of Eriophyes litchii (1989.1—1990.2)

% of twig infested

Treatment After treatment
Before treatment
6 months one year
1.75% Sulfur WP 300X 30.12 8.23 b* 20.25 b
2. Pruning 28.45 222 a 7.46 a
3.75% Sulfur WP 300X + Pruning 33.26 112 a 6.82 a
4. C.K. 29.88 46.75 ¢ 65.94 ¢

* Numbers followed by the same letter are not significantly different at the 5% level (Duncan’s multiple
range test) .

2EXM

. RARHET + 1965 - RS - RIHBEZEL3 (5—6) :161—162°

TRERE - 1982 ~ BORMED G o EEEEI8 (3) :31—53.

PR~ TN ~ Bl - 1966 - A ASEIBAIRGRER o MERETI8 (4) : 167—1720

- AR - 1966 - RS BB RN BENRBEE c HEGT 9 (3~4) 135—470

PR~ BN - PLIEHE - 1989 BEWBLZ I o hERAKTISEN o H—ENB YN E 57—64F o

- PRSFAS ~ fEIFOE - 1940 - ZEEUIABERPTAAER o ZME BB HEATI0ESESR 337339

. Pinese, B. 1981 - Erinose mite—a serions litchi pset. Queensland Agricnltual Journal 107 (2) :79—81 o
. Prasad, V.G. and R.K.Singh. 1981 - Preralence and control of litchi mite, Aceria litchii Kiefer in Bihar.
Indian J. Ent. 43 (1) :67—75¢
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Field Studies on Litchi Erineum mite (Eriophyes
litchii Keifer) in Southern Taiwan'

H. C. Wen, H. S. Lee and C. C. Lin?

Summary

Litchi erineum mite affecting leaflets and inflorescences is a destructive pest on litchi in
southern Taiwan. Usually 11.11—73.5%, and 24.59% in average of the plants were infested,
the number of infested twigs increased 32.55% on one year.

The sticky plates were used for surveying the moving of the mites in litchi orchard.
The resulted revealed that the moving occurred more often in March and in August.

The highest population density of mites was observed on yellowish brown erinea, the
next on reddish brown and the least on black. The combined treatment of pruning with
spraying of 75% Sulfur WP was the most effective method in preventing Eriophyes litchii
from damaging.

Key words : Litchi, Litchi erinum mite, destructive pest, population density,

pruning with spraying.

1. Contribution No. 1584 from Taiwan Agricultural Research Institute.

2. Assistant Entomologist, Entomologist, plant pathologist and head respectively, Department of Plant
Protection Fengshan Tropical Horticultural Experiment Station, TARI, Fengshan Kaohsiung Hsien.
Taiwan 83022 » R.0.C.
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F1. TAEEFEETREEREANTER BBERBASTER
Table 1. ANOVA results (mean square) of agronmic traits of mixture and monoculture
soybean population under various planting densities.

Source of Plant No. No.of Daysto Total No.of 100-seed Harvest Plant Plot
Variation. D.F. ht. of nod branch maturity dry wt. seed wt. index  yield yield
Block 2 4.7 1.09  0.54 0.04 133 201 2 0.0319 7 721

Treatment @7 32.3* 031 1.15% 222.92% 619~ 562% 140 0.0589%  74*  198765%

Density (A) 6 121.6= 0.11  1.90 0.02  957= 2002= 5 0.1250 90  582540™
Variety (B) 1 0.1 0.90 12.11* 6018.11* 9077* 1 3614 0.00004 1345 1194527
Population (C) 1 12 060 0.26 0.12 609~ 601" 5 0.0022 8 17672
AXB 6 76 036 022 0.24 24 139 3 0.0246* 3 97163
AXC 6 3.0 0.15 0.15 0.40 127 70 7 0.0060* 5 5760
BxC 1 39.8+ 0.03 1.03 0.12 103 226 47+ 0.0023 25 24316
AXBXC 6 65 051 0.67 0.40 45 178 4 0.0011 5 2895
Error 54 59 051 0.42 0.36 88 139 6 0.0020 9 7438

**  * . Significant at p=0.01 and 0.05,respectively.

. SREEKEHERREEATRBERBAERZEE |
(DFERLIE :

L #E | RPN NEE—-RETERE EE RS RAREMER - BEZoEE - BX
TEHRICE ~ B RBRB/NZIWEEY » BERER—HRRHRERER/IVIEETEER
EAERR ~ B SEE - BAOEREYE - BROMBRBEREHEER - TREEE-HRRZ
WANZWE » CREREEERETHEE » MRESCRA R R » IR REEREA
RN G » TIAIRBEER R BO i R B IR [ Z S50 P S E o

2. 1% - BAHEEAR IR Z LB - VIR S R R AR R S R R R B R e R R
R > IR REGHREREERHA R RERE M ERES R o

®2. TRAEEEEZREHRE - B8 - BRREYE - BN BRI
Table 2. Plat height, number of brach,total dry weight,seed number, and harvest index of
soybean under various planting densities.

Spacing Pian No. of Total No. of Harvest
Plants/hole (cm) ht. branch dry wt. seed index
1 10 35.0 be 242 ¢ 345 ¢ 50.3 cd 0.370%cd
1 20 33.2 cd 3.28 ab 456 a 73.0 a 0.381 bed
1 30 32.0d 3.14 ab 43.1 ab 704 a 0.375 bed
1 40 31.5d 337 a 498 a 75.7 a 0.357 d
average 32.9 3.05 43.3 67.4 0.371
2 10 40.9 a 238 ¢ 239 d 414 d 0.450 a
2 20 36.2 b 2.86 abc 318 ¢ 53.7 be 0.414 ab
2 40 35.5b 2.74 be 35.5 be 60.6 b 0.410 be

average 37.5 2.66 30.4 51.9 0.425

* Data in the same column followed by the same letter are not different at p=0.05
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]I, BUEINEMATER S R E RN

Table 3. Total dry weight, and seed number of monoculture or mixture soybean population.

Population TOt?gl /%?') wt. No.of segd/ plant.
monoculture 35.04 b 58.0"b
mixture 40.43 a 63.4 a

* The same as Table 2.
(AU

L #FEHEME | HRUETRTING IR EERES R —SHRERHEE AR » EEERTS
SZREYUE B » TIKS SMEBRIERAIET » BEEERENRS » TIANTNG 15582
BREHPEREEE S SRR » TIKS 8AEHIBEUR - TNG 155 BERES K —HE
ZHRKRKS SREEF R » HIERS IR NERETEE » KS 8REEFK—HER
EJRBEM » MEATHZAREEM » RTNG 158 EE R— R REER < Wi is gy
REBEZER » (BTNG 15REEF R RIS EH RE /I KT 2 {5 o

F4. DEATREREAEHAEHEE ~ 2BH - HEVEREEERESERE M E

Table 4. The interactions of variety and plant density on soybean plant height, number of branch,
total dry weight, and harvest index.

Variety Plants/hole Sp(z;;:]i)ng pla(rclé)ht. No.of branch Total((gi)ry Wt Harvest index
TNG 15 1 10 34.5 be 2.18 be 23.1 be 0.382*b
1 20 33.0 ¢ 2.83 ab 33.2 ab 0.377 b
1 30 32.2¢c 2.75 ab 31.7 ab 0.383 b
1 40 33.1c 317 a 40.1 a 0.367 b
2 10 40.4 a 1.82 ¢ 146 a 0.447 a
2 20 36.5 b 2.55 abc 21.8 be 0.423 ab
2 40 34.8 be 2.23 be 271 b 0.382 b
KS 8 1 10 35.7 b 267 b 45.9 be 0.358 cd
1 20 33.3 be 3.73 a 579 a 0.385 bed
1 30 319 ¢ 3.53 a 54.6 ab 0.367 cd
1 40 24.7 d 357 a 61.2 a 0.347 d
2 10 414 a 352 a 32.7 d 0.453 a
2 20 359b 3.17 ab 41.9 cd 0.405 abc
2 40 - 36.2b 3.25 ab 43.8 bed 0.437 ab

* The same as Table 2,

2. BEBR: | B (REER T SRSHRIBRER-HREAREERINERY &
FREEERARRZ TR ERREEE 2R - AERE (RERE) TRTR
BE10cm » B SRR A BB IR ES) - HALMEER R — IR » ETRREET S
EREER (R5) - WEERBRITA  BESRTHRERIER/NE » kAR R
TR MRNERRFEEZVE  SRBERREEREER » ERERTHREBAIER (20 ~ 40
cm) o ARTFEGEHRIER » REEBERZMFIRGUHREE  HAEYERBEkE
BRI RRE W ERRE R RS ER -
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5. TR B BRI O R E K IR R B
Table 5. The interaction of density and population on soybean harvest index.

Plants/hole Sp(eégli)ng Monoculture Mixture
1 10 0.382 b 0.353*b
1 20 0.387 b 0.375 b
1 30 0.368 b 0.377 b
1 40 0.380 b 0.333 b

average 0.379 0.360
2 10 0.443 a 0.457 a
2 20 0.460 a 0.368 b
2 40 0.455 a 0.362 b

average 0.453 0.396

* The same as Table 2.

3. FRREER IR | fEBEAHEY - KS 8 W@ TNG 15 MFEEAREEREMEN - (B RER KS 8

BRI TNG 15 SEREEEREMEE (X6)

» TNG 15 fiEfE EAH B R AR BRLE

BB R » {5 KS 8 MAEERER B BN BEENEMAER - JRAERRERE » &
ERBFHRTF » MARKZER -

*6., SEAHABRAGEHCRAEHAESEREREZY
Table 6. The interactions of variety and population on soybean plant height and 100-seed weight.
Variety Population Pla(gnt‘)ht. 100—s(e£)d wt.
TNG 15 Monoculture 34.14 b 16.60*c
Mixture 35.71 a 17.59 ¢
KS 8 Monoculture 35.44 a 31.22 a
Mixture - 3431 b 2922 b

* The same as Table 2.

= SAEENRRHERREEXERRERSNE
CEAEEIRAEZ B RIE | R > B TR - REEN ERER R/ EERISR
BEER  FORE— REEREE R E R SR REER AR Z R P SE T B » WHERR
RGP REFIERREZME SR > RS EERER » KRERSE
HILEER » TEHCESRMEEEEEBE T ERRE ; IR 7 » KS 8 & TNG 15 &
BESEEE T EMERRRBEERRESEEZR W RAERHE T - NREREEkER

RV IEFFRIER o
*®1. BHERBEATERS BRERIE
Table 7. Comparisions of seed weight (g/plant) between monoculture and mixture soybean populations.
; TNG 15 KS 8
Plants/hole Sp(am)ng
cm Monoculture Mixture Difference Monoculture Mixture Difference

1 10 8.13 9.27 ns 17.00 15.70 ns
1 20 12.33 12.27 ns 20.80 23.33 ns
1 30 10.97 12.97 ns 20.87 18.70 ns
1 40 12.87 15.60 ns 22.27 18.83 ns
2 10 6.07 6.90 ns 13.66 13.77 ns
2 20 7.60 10.17 ns 17.32 16.13 ns
2 40 7.50 12.43 ns 17.40 19.60 ns

ns . Non-significant at p=0.05
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CIREERE | BE R E ARSI R R R S TR /R R B R B R R
F& > HRSAIAIRA 2R ER R —REF » BT /XEER10emk EARIEER » TAE/EE20 ~ 30
~ 40cmff iz AR EE B2 AN » WIAERIN AR » BE/EEE KT B ARE G 2 BB IR
RS EREB/NE TERERR(E - BEEETK - BREERNERATRS ZHRE
HURERTE R — R TARIEIT » MR SR B A RER -
Fi. TRAARETATHKERR/ NEER

Table 8. Soybean seed weight under various planting spacings.

Plants/hole Sp(i,?,i)ng . Iige;wt. (g) /p;l;:ts TNSGeeld wt. (g) /plot
5 KS 8
1 10 8.20 cd 16.35 cd 348 b 501*b
1 20 12.30 ab 22.07 a 246 ¢ 344 ¢
1 30 11.97 abc 19.89 abce 159 cd 204 de
1 40 1424 a 20.55 ab 142 d 14 e
average 11.68 19.72 224 306
2 10 6.49 d 13.72 d 519 a 808 a
2 20 8.87 bed 16.73 bed 353 b 511 b
2 40 9.97 bed 18.50 abc 239 ¢ 300 cd
average 8.44 16.31 370 540

* The same as Table 2.

12 O7EAH I /CBE T R R — MR B R R BIREE R » BT TNG 15 SAEZE/XEE R 40emb -
BR—REER R BitkE R G R RS  7EREER10 ~ 20ecmB KS 8 mfEfE/EER10 ~ 20 ~ 40
cmi 2 R — kR ik B RIS 2 R > HAMEFEE TR Sk AR E RS
FR—ke —f > IAEAE R /PR T /R ik B R B B R R o

F9. BRTAEEARTATERERR/NRER
Table 8. Soybean seed weight of 1-plant or 2-plant per hole.

TNG 15 KS 8
Sp(i;i)ng 1-plant 2-plant Di 1-plant 2-plant :
per hole per hole ifference per hole per hole Difference
Seed wt .(g)/plant
10 8.20 6.49 ns 16.35 13.72 ns
20 12.30 8.87 ns 22.07 16.73 ns
40 14.24 9.97 * 20.55 18.50 ns
Seed wt .(g)/plant
10 348 519 * 501 808 *
20 246 353 * 344 511 *
40 142 239 * 174 300 *

* , ns . Significant and non-significant at p=0.05,respectively.
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FEENEEBUEME R BUg R EESE A IWREARZER » TREIERE KRB A%
SR AR BRAHFRE T - NREE AN ZEERBT AR o REE10cn » R —HRETEE20cm » X
TR BOTIE20em » R —HREZIIE40cm - FR M BT TR TEAEAREAER] » BI3R10 - W RERNL
AR R B R AR B M S R E B R 2 R » S EAIERREAER » #H
BERERC EREERERY ZR 5 o UL ERMUEE—EHRET » RERGEHER
ZHBERNHECERN -
®10. BAUMSHRKE TTREEPEZERER L/ NEER

Table 10. Seed weight of 1-plant or 2-plant per hole soybean populations with the same
plant number per unit area.

1-plant 2-plant 1-plant 2-plant
Variety pe;nhc? le pegll;lé)le Difference pe;r?do le pe;glc{) le Difference
spacing=10cm spacing=20cm spacing=20cm spacing=40cm

Seed wt .(g)/plant

TNG 15 8.20 8.87 ns 348 353 ns

KS 8 16.35 16.73 ns 501 511 ns
Seed wt .(g)/plant

TNG 15 348 353 ns 246 239 ns

KS 8 501 511 ns 344 300 ns

ns . Non-significant at p=0.05.
= A
&t B

HEENEE- R FMERTREE » HPEERERR— Z IRl » SUERE R RERT
BAEE - TEARER EISBURE » TERIRPEERK - SIERE 2 2k » TEERHBIAS R » It
RHEBURRR L » FRERSHFEEREIRT » MIHER—CEREE » MEYWEZIEIIR2EEME
o {HIER/ I — R SR KRB » IR 2 P » i E R R B RE
» EEERFERIFEASEE » XEARETRERBZHE » AKEEREGE ZLAITNE > R
FERZEREEZRTEBHERA® - FRBRBEREERE— T2 RAE HRE KT ERNR
SRR AR » MARIEIR » EERAE RIS T R B R B » EA SR RE » EREBIERRE
R—PRlE > TH KIEIRE RS -

HPAERRRERERRIEY » SHHMEEREHY » EEANZ SR RELSE% -
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EERERGETR - 2 B - G RERESERN 2 BR80E » IMEHLIEFEE®Y c Hinson &
Hanson fEHAETASEMBRFHERHELLRAECER - IR REAE > MEEMTEZBSE
THERERRAIIRR & FR B R B » B EE B H AL MR AU SE R B2 o T Schutz & Brim 8l
BHBEREVEAEER RN B HELEREZHSEFEHERY » £ Mumaw & Weber 2
HEREMEERE TRIVEE » MAHBRHEIESH R » REREE RS ENEE 2%
Hh S RBMEREE60% » VOB RERE0% » BREERBECERNERE » THNEEL9 o A
ABIGR » AEBEREATRBEEEEZ AR RS E RS > TS - 818 - 9
FRAG ~ BRE - EHERRERSHERAIREEZEER > b8 Schutz & Brim ™ ; Mumaw &
Weber @2 ERREIRIEE » HPEEERERZKIER Mumaw & Weber ZIERET—5 o REE
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Effects of Plant Number Per Hole on Growth and
Development of Homogeneous and Hetergeneous
Soybean Populations.*

S. F. Lin, K. L. Chan and C. K. Wey?

Summary

Soybean (Glycine max L.) cultivars KS 8 and TNG 15, different in colors of flowers and
young stem as genotypic markers were grown both in monoculture and mixture under
various spacings. They were arranged in a way so that the effects of 1- and 2-plant per hole
and hole distance on the selection effectiveness of early or latter segregating generation
populations ¢an be determined.

Resaults indicated that there were significant difference between the plants of
monoculture and mixture on the total dry weight and seed number. Whereas, seed yields
and other characteristicss, such as plant height, nod and branch numbers, days to maturity,
100 —seed weight, and harvest index, were found no significant differences. Plants grown 2
-plant per hole had higher plant height, total dry weight, and harvest index with fewer
branches and seed numbers than those grown in 1-plant per hole. Similar effects occurred
with different hole distances.

Furthermore, it was shown that selection for soybean yield was not affected by plant
numbers per hole and hole distances if the same population size per unit ground area was
used.

Key words : Soybean, Plant number per hole, Monoculture, Mixture,

Homogeneous, Hetergeneous, Competition.

1. Contribution No. 1585 from Taiwan Agricultural Research Institute.
2. Research assistant, assistant breeder and assistant, Department of Agronomy, TARI, Wufeng. Taiwan,
R. 0. C.
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Fig. 1. Relationship between eigen vectors (Z;, Z:) in fourteen charcters of Japonica varieties.
Each spot represents one character and the definition is the same as shown in Table 1.
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Fig. 2. Relationship between eigen vectors (Z;, Z;) in fourteen charcters of Indica varieties.
Each spot represents one character and the definition is the same as shown in Table 1.
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Fig. 3. Scatter diagram of Japonica varieties in the 1st-2nd principal componet. Z; : First
prinicipal component. Z; : Second prinicipal component. (1) Taichung 186, (2) Kaoh-
siung Sel 1, (3) Toyonishiki, (4) Taipei 309, (5) Tainung 62, (6) Tainung 67, (7) Chianung
242, (8) Tainan 5, (9) Tainan 6, (0) Kaohsiung 139, () Hsinchu 56, (2 Taichung 65, (13)
Chianan 8, (1Y Kaohsiung 140, (5 Taitung 29,
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Table 3. Eigen value (1K) obtained from principal component analysis.

A. Japonica type, Taipei, 1st crop season

1991

Principal component X1 X Xs X
y 1k 6.895 2.820 }.733 0.957
(zz_f_—l/h?)/p (%) 49.25 69.39 81.77 88.60
B. Indica type, Taipei, 1st crop éeason.
Principal component Xu X2 X3 X4
y ik 4.694 3.626 2.958 1.096
([2=1M )/p (%) 33.53 59.43 80.56 88.39
C. Japonica type, Taichung, 1st crop season.
Principal component X, X2 Xs X4
Ak 5,365 3.580 1.875 1.521
(élélzll Y/p (%) 38.32 63.89 77.29 88.15
D. Indica type, Taichung, 1st crop season.
Principal component X1 Xz Xs X
1k 4.793 4.110 1.822 1.484
(élu Y/p (%) 34.24 63.59 76.60 87.20
E. Japonica type, Taipei, 2nd crop season.
Principal component X X, X3 .
Ak 7.224 2.374 1.513 1.274
(}‘S‘_. 1/1#)/;) (%) 51.60 68.56 79.37 88.47
F. Indica type, Taipei, 2nd crop season.
Principal component X1 X Xa X4
1k 4.799 3.760 1.687 1.370
(é% 1/M)/D (%) 34.27 61.13 73.19 82.97
G. Japonica type, Taichung, 2nd crop season.
Principal component X X2 Xs Xa
1k 6.574 2.530 1.403 1.303
(Z% 1/h,ﬂ)/p (%) 46.96 65.03 75.05 84.36
H. Indica type, Taichung, 2nd crop season.
Principal component X1 X2 Xs X
1k 6.941 2.226 1.835 1.236
(4121_1/14 )/p (%) 49.58 65.48 78.59 87.41

1
i (Z%IM )/p» HEGEZEES RREFEE » pRUIRZIRE -
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Table 4. Principal component and cumulative contrbution of character to the first four
priccipal components.
A.Japonica type, Taipei, 1st crop season
Principal Component Cumulative
Character Xi X. Xs X4 contribution
(I)Nitrogen content of leaf blades at heading. —0.152 0.229 —0.809 —0.057 0.733
(2)Length of flag-leaf at heading. -0.324 —0.262 —0.055 0.864 0.923
(3)Angle of flag-leaf at heading. —0.412  —0.006 0.051 0.895 0.973
(4)Leaf area index at heading. 0.293 0.840 —0.040 0.107 0.805
(5)Light extinction coefficient (K) at heading. —0.482 —0.653 0.143 0.449 0.881
(6)Mean CGR (booting stage~dough-ripe stage) 0.881 0.146 —0.020 —0.318 0.898
(7Mean NAR (booting stage~dough-ripe stage) 0.412 —0.539 —0.549 —0.330 0.870
(8)Leaf area duration (heading~milk-ripe stage) 0.886 0.157 0.134 —0.299 0.917
(9)Grain yield g/hill 0.903 0.070 0.143  —0.359 0.969
(0Panicle number per hill at maturity. 0.304 0.832 —0.058 —0.311 0.885
(IDNumber of spikelets per panicle at maturity. 0.335  —0.856** —0.124 0.210 0.904
(I2Percentage of ripened grains at maturity. 0.330 0.109 —0.108  —0.888** 0.921
(191000~-grain-weight (g) at maturity. 0.347 0.459 0.654 —0.082 0.765
(Y Total dry weight (g) at maturity. 0.885**  0.062 0.200 —0.365 0.960
B. Japonica type, Taichung, 1st crop swason.
Character Principal Component Cumulative
X, Xz Xs X4 contribution
(I)Nitrogen content of leaf blades at heading. —0.059 0.822 ~—0.245 —0.218 0.787
(2)Length of flag-leaf at heading. 0.143 —0.851 —0.376 0.145 0.907
(3)Angle of flag-leaf at heading. —0.160 0.017 —0.806 0.515 0.941
(4)Leaf area index at heading. 0.519 0.043 0.508 0.509 0.788
(5)Light sxtinction coefficient (K) at heading. —0.341 —0.188 —0.811 —0.268 0.881
(6)Mean CGR (booting stage~dough-ripe stage) 0.800 0.037 0.427  —0.266 0.895
(7Mean NAR (booting stage~dough-ripe stage) 0.358 0.236 0.011 —0.854 0.914
(8)Leaf area duration (heading~milk-ripe stage) 0.923  —0.064 0.193  —0.023 0.893
(9)Grain yield g/hill 0.924 —0.186 0.066  —0.143 0.914
(0Panicle number per hill at maturity. 0.666 0.622 —0.139 0.255 0.916
(IDNumber of spikelets per panicle at maturity. —0.055 —0914 —0.306 —0.142 0.952
(12Percentage of ripened grains at maturity. —0.106 0.910 —0.004 —0.075 0.846
(191000-grain-weight(g)at maturity. 0.199 0.067 0.905 0.028 0.863
(lYTotal dry weight (g) at maturity. 0.864  —0.067 0.299 —0.076 0.845
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C. Japonica type, Taipei, 2nd crop swason.
Character Principal Component Cumulative
X X X3 X contribution
(1)Nitrogen content of leaf blades at heading. 0.080 0.129 —0.093 —0.752 0.597
(2)Length of flag-leaf at heading. —0.242 0.940 0.164 —0.062 0.974
(3)Angle of flag-leaf at heading. —0.390 0.869 0.192  —0.058 0.948
(4)Leaf area index at heading. 0.507 —0.158 —0.544 0.559 0.891
(5)Light extinction coefficient (K) at heading. —0.766 0.279 0.238 —0.328 0.829
(6)Mean CGR (booting stage~dough-ripe stage) 0.857 —0.459 0.128 0.098 0.971
(7Mean NAR (booting stage~dough-ripe stage) 0.721  —0.265 0.446 —0.277 0.866
{8)Leaf area duration (heading~milk-ripe stage) 0.959 -0.167 —0.105 0.034 0.959
(9)Grain yield g/hill 0.902  —0.256 0.051 0.211 0.926
(0Panicle number per hill at maturity. 0.114 —0.254 —0.886 0.049 0.864
(IDNumber of spikelets per panicle at maturity. 0.198 0.171 0.760 0.469 0.866
(1)Percentage of ripened grains at maturity. 0.246 —0.935 —0.141 0.125 0.971
(191000-grain-weight (g) at maturity. 0.839 —0.040 —0.200 —0.347 0.867
(§Total dry weight (g) at maturity. 0871 —0.316 0.024 —0.028 0.859
D. Japonica type, Taichung, 2nd crop swason.
Principal Component Cumulative
Character Xi X2 Xs X, contribution
{1)Nitrogen content of leaf blades at heading. 0.226 0.224 —0139 —0.805** 0.769
(2)Length of flag-leaf at heading. —0.642 —0.672 0.204 0.143 0.925
(3)Angle of flag-leaf at heading. —0.325  —0.594 0.543 —0.326 0.859
(4)Leaf area index at heading. —0.094 0.070 —0.953  —0.037 0.923
(5)Light extinction coefficient (K) at heading. —-0.344 —0.309 0.720 0.010 0.732
(6)Mean CGR (booting stage~dough-ripe stage) 0.811 0.234 —0.470 —0.029 0.935
(7Mean NAR (booting stage~dough-ripe stage) 0.839 0.292 0.134  —0.089 0.816
(8)Leaf area duration (heading~milk-ripe stage) 0.514 0.186 —0.614 0.375 0.817
(9)Grain yield g/hill 0.543 —0.006 —0.671 0.445 0.944
(0Panicle number per hill at maturity. 0.176 0.220 —0.294 0.859 0.904
(ilNumber of spikelets per panicle at maturity. —0.124 —0.962 0.015 —0.206 0.984
(1)Percentage of ripened grains at maturity. 0.116 0.754 —0.222 —0.331 0.740
(131000-grain-weight (g) at maturity. 0.552 0.432 —0.217 —0.112 0.551
() Total dry weight (g) at maturity. 0.752 —0.169 —0.272 0.494 0.911
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B EATRAD » BIERSEERPER A/ » EWEEEER (CGR» LAD » #EEMES)
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B BRSRESRE o HILATAD » B2 RO RS ERRAIZEA B G EERR/D o AISIERR KR
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BEEM -
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AR/ o {ERIZEEBR » RIZEAE IR G IR RS B i o

FERAZSME > B4FTR > HRERZES  WERRESEE  EiERERZIRESR T H
At TEAESE — » B IS FIS4R6E RER: » MU PEBERHIE < TE » R 2R
TVEBE o TSIV EE A QOB TP AI105E R OOEE BAI115: - LR = 58 — BB D 1
RIR - HMAMHSE2EIRE » W LS FHEEBREIREIVRER » IREBEERN o
FAIMAIEN & R RIS — B8 AR B S 00 R AL 7SR B200) BB AN 2% » FIER LIS EE R »
RFERE R AEREN CGR » LADRMEWE - BEREAE » BlES 1) 2YE11%
QOPA 3258 BB IR L QDFATIBIIS - (23) Bl 2 8% > S LT BELESMHR Z1BERS
R T » MRIZER ~ RIZEAE RIESCREBINMER A 2 B o

t @

BEHRERMRERREESFHEV MG - XBHRIKFK2A » CGR » LAl » LADR MW ES
FEHERMR  DRHMIBE SRR - fISEAK » LTRSS HERLRE (K
) REBHFRERYVIZIE o MHOEHABES— « P HMILAIEER E EREE S
IEAHR o IRRIT “Pryg s RS0 B BRTEE M AT RIS B TR B E - URRmT®
K98 (Simulation) BRI > BURIEMRBRAFEIILAD Z8K » BERCAREE 1280 »
BBHRLEERS - ERRIZERRAE - QIZABR/N  BRBRETSE » %GR ERERN 2R R
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U0 BRI > DUEINEREBEEC o KRN B ERMRE BEEAN T MR »
RULGE SR AR E RS T R BT R K - (FREN RETEC AR BEREYE -

ESHKEAERR > ERSHEMUEHBRERDBEE » RN 2 HES S/ ER b
Wiz F > RIBERC T8 e 2 REEBOR « MAMIGER K  MERXRRHEERZER  BESHRE
MEZ EREEEREMET WAL EICER - ERRRERRCMEEESEBERETHAR
o UETERREREZRE  (FREEEREE - AMERA RSO » EREERZMER
TERLET EIFEBARE Z I » RIREET ST - P BRERZEEM Y KURRERRZE -

HERSAIRER (R4 B B 1 ERFEREMFE (Source) KM (Sink) ER > BIE
{LERIRTEA FUIRE o WP A SUORBHE » TRZERS T B2ER M o RIFFIL
B1ERSARBR AR R BRI MEE R R o HAPRZHERA » #RZUER RS
AL » BISEL ~ 82K Score BffilEiATn (E3KkE4) > BRER - ERRRER  EZYWH
SERERE RIEAE - JIERE) SR SERER - THlE - SUtEmEZ AHE B
(6)ZE=675% ~ (1DZEFR299% » RUIZUQHZErPRIL0FR00FE RAIL LI & S RERRA - MFRIERAIFEZEALHE
BHEZS » HALS BRI - REFELEZEEE - AL ~ B2 EERERCGE ENE
FEME R & TS o SELRE T B RREREE R ZHEHAE > FIANLL6)Z675: KB Al
103 HA » EERERBEX REZHMED HIRBET0P(1REM1S)

HHRAFR - (6)CGR » QLADRMEZMEZHE —ERSEHHERS » Lt REGETRSE
BEMRZEAME » FAkFEEREREZEZIEHERE (Fla> &1b) - PE] > E2zofEES
REHRWERN » TERREMETRZERIEHE

EHTBAERKIAS —RES RSB RE B R BER6THE » M /N ERER 2 R g
H#ITRE  MHRRERTFHPERRERBRERCHE  HARERWERRE ZEREINARK
B - MEWEEEERCEN  MBE—EZHARER » BR—HEET KRR EEERZZER
FEROD » BARIERBFFE ©
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Principal Component Analysis and Variety
Classification in Relation to Regional and
Seasonal Differences in Grain Yield and
Physiolgical Characteristics in Rice.!

Jin-Chuan Tsai?

Summary

Fifteen varieties each of Japonica and Indica rice were cultivated in Taipei and
Taichung Areas for principal component analysis of 14 characters including yield , yield
components and related physiological characters. Biological meanings of the extracted
principal components and the classification of varieties based on principal component axes
were discussed in relation to plant breeding.

The biological meaning of the first principal component appeared to correspond to the
efficiencies of-dry matter production and translocation in rice plant. Eigen values of the first
principal component were over 33% which contributed significantly to the variation of all 14
characters studied.

In the case of the second princpal component, the characters concerned were the angle
and lehgth of flag leaf and the percentage of ripened grain. The biological meaning of the
second principal component appeared to correspond to the geometric strusture of leaves.
This vertical character determined the degree of light penetration and the efficiency of
utilizing light energy for dry matter production by the plant, and was therefore important
in determining grain yield.

The third principal component was related to panicle number per plant and spikelet
number per panicle. The two characters were inversely correlated to each other, and two
categories of rice varieties were thus classified.

The fourth principal component corresponded to nitrogen concentration in the leaf
blade. However, its biological meaning to grain yield was difficult to be explained.

Classification of rice varieties was made based on the performances of the first and
second principal components of characters including grain yield, yield components, and
related physiological characters. Six groups of Japonica varieties were thus obtained regard-
less of location and crop seasons. For Indica varieties, seven groups were classified in both
crop seasons in Taipei, while four and six groups were obtained in Taichung in the first and
secnod crop seasons, respectively. The results suggested that significant variation in group
distribution among rice varieties due to location, crop season and rice type.

Furthermore, the results showed that varieties Tainung 67, Taitung 29, Taichung Sen 10
and Chianung Sen 11 were high-yielding varieties possessed higher CGR, LAD and total dry
weight.

Key Words : assimilation, translocation, leaf area index (LAI), leaf area duration

(LAD), crop growth rate (CGR), net assimilation rate (NAR) .

1. Contribution No. 1586 from Taiwan Agricultural Research Institute.
2. Associate researcher TARI, Wufeng, Taichung, Taiwan 41301, Republic of China.
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Rl LB ERF AW HR
BiTék  BURIE  RpbRE?

BE REEOILFR OB RN~ ER BN > BEERAFHERBNE (garlic
latent virus, GLV) o HFEEEREAR - B8 - 2 > ESERHEY - EERRYRE
TR > MET R AR HAhH E RIEMIE | KL% ~ Chenopodium quinoa ~ RELHEE
FEARERHE - BIE AR ERRES » BEWRRESES o B EET BAL - 8T -
BE Skl s ¥ (FE) - BIRSETRYE - REE GLV 2B MEA55-60°C » IS
HE1073—107 » TRHREEMRS—4K o B C. quinoa BN RIBRIE R RIETREMIL
» BB S EERITHED - TS REREZ IR - BEEL 258 nm - RIEME
7L 243 nm » HILES 1.084 ; 260 nm AYKRIKMESE 280 nm BYRBIEZ EER1.25 - BT
WEHBE » GLV KRR RILE MR - REXRETE 600-700 nm Z o LUBHEERI 1 Hl
EWBEEZA TR » #3H830.7K o M ERMEER GLV BH A carlavirus AR o 8
AT RMMBINE - BRUBISHBRIERE » bt GLV mif R FERPTHREE » BhE
FE1/4 o YMHBRRERAS VTR GLV A% GLV-S (E#HSMHN) ZRKE—% HE
FEEB R RES RS E R RIE ; FEARHEMATFHEERE - STEHEEL/100005
B o FILURBH S RERESTEATHRES GLV ZWF » HRELB6EME
hHEAIBEERERIE ; ERHEMAFRIONERERE - 655K T » FUKRERE
BHERIE > T GLV EEMNSEFMEEER » HEARRKRBWAFRRERRNRE
o

RRE  ZRMEY » AFRBRRE » FERME > JULT » B4
ABAE (Alliaceae) E¥Y » BAE PG MEEMEB S ZHE » LEFR - FEiFE R
H—HNLEEREY - RIERELIBEEME » REEHTS » ML EERARRRRE RS EEE
FERRERR  FHRERHHEERZEI0%4Y » HAFZHEREERE/RK o« JTHEXH
A HIETE » RESIEREERE > BEHAFRENEEEM - BREEI966ENBEEBIDE
RrBRRIVELH - (EREEAFRFTZETHRBLIERKREY » BN EEERERHE
#J5# (onion yellow dwarf virus, OYDV) “* ~ K35EkEURHE (garlic mosajc virus, GMV)
102N FREEAHTE (tobacco mosaic virus, TMV) 99 BRBHiZHEHKIRRES ; MERRE
LR » BR_ERREES) - BERKTIEBRHE (garlic latent virus, GLV) © o B REEITHE
RESERY - IR EEREEY RN R RO EO B R MRS RECER R EZ ks » it
BFEEGRERTRREZA - BESEE BB ATRER - BMTEREE GLV HBLE® » W
TR H AR R KBS KRS (L » AT LSRN - LB E R R
1 EBERESNRT WRREE 1587 4 - AHBRENHEESRE 78EBE-7.18-35(17) R79EE-7.158-100(6)
SEFEAED > RULAFAREEEET - SEYALRURREEFURN  EERBERRSBREST - BLH/IVET

B E A B
2. FFEMRERYERAR - MEENE - WEA - Z8Y EPR BES-
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IR o

ME RS

(=) HWEFRE

(=)

(2)

(&)

| FA e mil AR AR 8 E BT S0 B & RFHR B DI CO Bt R O RIL 353 - NEB
T R FERI TR IR TR » DULRRARSER M W8 Chenopodium quinoa Willd. » #£15-20°CH2
BT 3—4B% » REEPRBERE » FIRL—F - BERESHE B —ERES
R (NG-1) - WHEEEIRNEAES ERMERT » ETUTHE -
HFEHERRERR

HREEYaERER (Allium cepa L.) ~537%. (A. cepavar. aggregatum G.Don) -~
# (A. fistulosum L.) ~3E® (A. porrum L. cv. American flag) ~ 3EZE (A. tuber-
osum Rottl. ex K. Spreng.) ~ K5 (A. sativum L.) ~ % (C. amaranticolor Coste et
Reyn.) ~ C. quinoa ~ FBHL (Gomphrena globosa L.) ~ ML (Hippeastrum
hybridum Hort.) ~ B& (Lilium longiflorum Thunb.) ~ &l (Narcissus tazetta L.)
~ Nicotiana benthamiana ~ N. debneyii Domin. ~ N. glutinosa L.~ N. sylvestris Speg
et Comes ~» A& (N. tabacum L. cv. White Burley) ~ 848 (Physalis floridana Rydb.
) ~BiE (Pisum sativum L.) ~ BE (Tetragonia expansa J. Murr.) ~ BREE (Vica
faba L.) % o

MEHRGEE HEER » B— R BRRERES » PERETEE » DRI HBRRE
EHBEEERFAECRE  FREEREER ETRRBENEREES (ELISA) @
L EREBERSEY: (symptomless infection) o
AERIMEZRE

“NG-1” SEERERERANEEY » —EA% » & ELISA HEERHREE » IHE

B » LI10f% & phosphate buffer SEGHRMHMTE » BTREENATTHEZHES © 1. FIH55 -
60 » 65> 70 > 75 » 80°CAK R E1057 88 » WHANREEILHE » IEHWEE (thermoinactiva-
tion point, TIP) o2.#&81071»> 1072+ 107%» 107* » 107" RVIMBELEELE » AT HNHE
# (dilution end point, DEP) o 3. F#HH KSR/ N REREFE2LS CHEEMAT » BHI
H— S % » WIEHTHREM: (ongevity in vitro, LIV) o
AREME

5 OSNG-17 SBERREERERC. quinoa » TE15-20°CEREE THM2-3E » REF IR
ZER > W (—60°C) BEHE - BIEH 0.2% ascorbic acid ~ 0.2% sodium sulphite ~ 0.01
M sodium diethyl-dithiocarbamate ~ 5.0.2% nicotine #70.01 M phosphate buffer (pH
7.0) BWBUREHHIE > LI1/28 (w/v) chloroform bk » B—REERER A RMELIEER
Pt LAt » 8 cesium sulphate FHEFHHE L (Isopycnic centrifugation) #E—%
L@ o Frgs L RILLERHE (Hitachi 220S dual-beam spectrophotometer) HIERESF
SEBRE - DAL R RIR R -
FEMES (coat protein) HFEZRFE
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ML rE B > 2L sodium dodecyl sulfate (SDS) BERLEITBEERI (
. SDS-polyacrylamide gel electrophoresis, SDS-PAGE) ©¥ s I Sigma SDS-6H kit &7
ERESTERE WERBEHZHESTE -
R) REMEETHENBEER
B LAR BB » #82% phosphotungstic acid [&%t » B FHME (Hitachi H7000
) BIERRERE TENRE -
(£) fmFRHERAHEANE
HALERREMRIE R R (adjuvant) ZBRIBEELEIEE » FALES A RBEERILE »
FEEH—RK » IEREHABIENS4me - EIRRERIRE DRI » BREHUNR - ER%Rn—
X » UFA SDS-immunodiffusion® » ZEHRARETIE » HEZRIBIKEL» 1/2 1/4
+1/8 5 1/16 » K1/32fEHMBHHTILE - BIEHKEHE -
(A) HBEMLFEERAFRHE
1. &Rt SDS-immunodiffusion Z A3 » FRAKESIE » #ERCHIEESREPm
B REARFIREIINE  BES MERRZTR » BEAREN AT RREEZKED
Btk (GV-B R GV-T) -~ EZSHEE (CL-1) ~ BULEE—SERFHS8ERR (F1) - potato
virus S (PVS) ~ REFRIEZRFREREN C. quinoaZ FIHIE » &H130u] » REZET »
BE2— 3R Z R -
2. A% ELISACS LWBHRE M SEEKIR - SR HE ARSI - HaKmmE
M7 ~ KEFERRFEH SR (GLV-S) HIE (BARBRAIIASH FRBRE) ®
P TURSAIBL CNG-17 ~ BSrBEE (WO-1) ~ R “CL-1” ZBHEC. quinoaz I 1k
RERTIRTRETT IR FE » bt NG-1 82 GLV-S M EE MR R AR A RS2y
AR o
3. LiR/@ i (double antibody sandwich, DAS) ELISA® s HIEARKZEE PVS (
Boehringer Mannheim phytodiagnostic kit) - potato virus X (PVX) - tobacco
mosaic virus (TMV) ~ tomato mosaic virus (ToMV) - cucumber mosaic virus (
CMV) -~ potato virus Y (PVY) ~CL-1 5 EtkR F1 S EEEESHias 2 KIE o
() AFBENRERBMBEBHEL
FIRERFRFIME R "NG-1"7 KiREREIINRE - FSBRARERSE » & DAS-
ELISA BT AFBIR » DI RIVFIRE — 8L » IE e —FMaMs » EITRERE
» M FARRIFE IR B A MR THEY - DN BVHE > REBRETY -

w R

(=) FEEERRAE
ERII5-20°CRUBRIET » B = ABAIS = RIEME—FTT » BRIEEETGER (
A. porrum) 5t EERRIERS » BEBERRA A% C. quinoa ~ RESXESERERY
[REREE (E—FTR) | WS RESEER AR BOREEEER IR
RECHSRE ; ISt HERERE B N2 o
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F— AFHEBBEES (UFESEHE NG-1) FHEERRCER
Table 1 Host reactions of NG-1 isolate of garlic latent virus
* i L W {lest plgn inoculated leavesSymptoms systemic
# A (Allium cepa) latent latent
5 7 (A cepa var. aggregatum) latent latent
Fa (A. fistulosum) latent latent
E & (A. porrum) — —
E ZE (A tuberosum) latent latent
K # (A sativum) latent latent
#. ¥  (Chenopodium amaranticolor) chlorotic lesions -
& #E (C quinoa) chlorotic lesions —
FHE  (Gomphrena globosa) = —
WMELTE  (Hippeastrum hybridum) — —
B & (Lilium longiflorum) — —
K Al (Narcissus tazetta) == =
# E  (Nicotiana benthamiana) . =
N. debneyii = —
N. glutinosa == =
N. sylvestris — ==
N. tabacum L. cv. White Burley —= -
® 4  (Physalis floridana) = —
i E (Pisum sativum) latent =
& &  (Tetragonia expansa) chlorotic lesions =
¥ = (Vica faba) necrotic spots necrotic spots

Y— : symptomless and no virus was detected by ELISA.

E— AFERRSEEIE (B REBEET () F5EZRHMHEE -

Fig. 1 Local lesions on Chenopodium amaranticolor (left) and Tetragonia expansa (right) induced

by inoculation with garlic latent virus.
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(Z) wERnkE
RAEIE NG-17 SBERZ BERENT ¢
1. fif#hiE (TIP) &55—60°C
0. i@ (DEP) £107°—10"*
3. TEEE (LIV) B3—4days-e
) BEM(E RN
EE S FETEEL2NFE » R LD E PEER EA6m R54mE & E —E LR (E
TER) 0 SRIMERHZR - I SET - BIEE 220-320 nm AUERSERMBOLRE  BRINEZ
FioR » (B8 e ERMBNEERRKHEE  REE (Amax) £ 258 nm - RIEME (
Amin) 7E 243 nm ° REBOLHFE (light scattering) &IE » {5 Amax/Amin=1.084 »
A260/A280=1.25 ; BRI {%E (absorption coefficient) §J£$2.8%¥ » HlfHE& 3 C.
quiona WIERBIET LML 24.87ug FIRE o EEFNRUEFEMSAERE » ME=FT8ER
RS » HIVERESFEETEMR » REAXZTE 600-700 nm [ o #& SDS-PAGE #IE
REREOZSTFE - WE=FR » H monomer Z53FEMNFE30.7K o '
(m) FmFRERRENE
& SDS-immunodiffusion ZFER » “NG-17 SEEFRIATFRER—BREEEAFRE
HImEFHRIcES (BNA) {8 *NG-1”7 fillFRERE (homologous) ZHFERIE
(Bmg) - MAEEMER (heterologous) FURERERHEBERE » RURBAEER
FESE » EHMEREEL/AER  MEEFER (BlA) -

(

0.8
0.8
0.7
0.6

0.4

0.3

Absorbance

0.2

F= FBaSEETHBOEMEATBRREZHER
Fig. 2 Results of garlic latent virus purified by cesium sulfate isopycnic centrifugation.
£ EBOEPEE T46mm (R K 5dmm (BUR2) BEE—EBBEXF
Left : Two opalescent bands (1 and 2) were located 46 mm and 54mm below the meniscus.

1 R2EBAHZEIEREBOLE -
Right : Ultraviolet absorption spectra of bands 1 and 2.

0.1

240 280 320 M0 280 330

Wavelength (nm)



338

Fig. 3
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205 K
[ —

116 K &
974K e

66K

45K wn

20K e N

b

E= AFERFASMCHNCETERER () REXSVCBREASTE (5) o
Electron micrography of garlic latent virus from purified preparation (left) and molecular
weight of its capsid protein analyzed by SDS-polyacrylamide gel electrophoresis (right).
Standard protein markers are carbonic anhydrase (29K), egg albumin (45K), bovine albumin (
66K), phosphorylase b (97.4K), S-galactosidase (116K), and myosin (205K). Molecular weight
of capsid protein monomer (arrow indicated) was estimated 30. 7K.

BMm SDS-immunodiffusion Z&ER o
Fig. 4 Results of SDS-immunodiffusion tests.

: ﬁﬁkﬁﬁ%ﬁﬂh?ﬁ‘ (C) B HgeR » HEE RS RIRE R (H) - *%ﬁﬁztﬁﬁ%ﬁk@ﬂl’r) ~ R

BRI EERR (F1) ~ KBRS (GL) ~ RERMATRE Q) 28
Antiserum to complex garlic viruses was loaded in central well and peripheral wells were loaded
with crude saps of healthy Chinese leek (H), unidentified virus of garlic isolate (B, F1, and T),
garlic latent virus (GL), and field garlic plant (?);

D REEBRBEEIUN (GL) B de] » SHE S XS BlE R Clqu{n_% (H) ~ RFRiERHE (GL) ~ Rl

—SERFRRER (F1) ~ dERSHER(CL) ~ RESE S ma (S) 2 ]
Antiserum to garlic latent virus was loaded in central well and peripheral wells were loaded with
crude saps of healthy C. gquinoa (H), garlic latent virus(GL), F1 garlic isolate(F1) , Chinese leek
isolate(CL), and potato virus S(S

)%
P AREREELR AN (Ag) BRHRR » BESRSFIBE RRIIMBNANG - BrREnastmn

TRTE

58 -
Antigen of garlic latent virus (Ag) was loaded in central well and homologous antiserum with serial
dilutions were loaded in peripheral wells (numbers are dilution folds).
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(R) miEsEHk
LifFigek ELISA HBmEsEsk - MRZFR > “NG-1” SRR ERERFEREER
FESY » MEGRTHRFEIIMNE R GLV-S HlllF4AHBNKE » B "NG-17 Hif#® “Wo-
17 ZRKIEmS » %R GLV-S —3K o It > EHURRREEL/10008F - JIPIhkLFE » A
SRR IR AR IE > TRBEEARRERENRE o #MEA DAS-ELISA LI#EIE °
NG-1” 53RitkE2 PVS~ PVX ~ TMV ~ ToMV ~ CMV ~ PVY S5l KIE - QISEAK
& o SR EBEER » BEAFHEZ "NG-1” MR AFERAE (GLV)

#F= ELISA [t# NG-1 8 GLV-S M FEM R RIEERTFRELEHZ0E
Table 2 ELISA results to compare serological relationship between “NG-1” and GLV-S and its
efficiency in garlic virus indexing"

Antibodies (IgG)

Virus Original Propagation =~ Sap
isolate host host dilution cGv? NG-1® GLV-S®
NG-1 Jb# (Northern garlic) C. quinoa 1/10 1.090 1.208 1.554

1/100 0.587 0.812 0.745
1/1000 0.533 0.672 0.537
WO-1 # (Welsh onion) C. quinoa 1/10 1.164 1.294 1.332
1/100 0.670 0.780 0.793
1/1000 0.524 0.579 0.566
CL-1 4k (Chinese leek) C. quinoa 1/10 0.355 0.209 0.347

1/100 0.197 0.182 0.224

1/1000 0.315 0.177 0.161
Healthy CK C. quinoa 1/10 0.037 0.002 0.073
Field sample K7 (garlic) A. sativum 1/10 1.071 0.580 0.946

1/100 0.982 0.528 0.560
1/1000 0.858 0.435 0.444

Healthy CK K (garlic) A. sativum 1/10 0.065 0.001 0.042

D Mg (indirect method) #4T ELISA®®
2 CGV . RBEEIMTRHE S AFREE
Antiserum to unidentified complex garlic virueses®”
3 NG-1: BB Z NG-1 S Bk AT IB RSy :
Antiserum to garlic latent virus *NG-1” isolate in this experiment
Y GLV-S | KFEBREEE BRI (HARKRRF IS F B
Antiserum to garlic latent virus scallion isolate contributed by T. Inouye (University of
Osaka, Japan) “®
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(R) AGHETHRSREMBERE
#IF DAS-ELISA BIERFHBIRBRB N » MRIMKXZFUR > #3L1386EMA 8T
HBVEEESAFREINBER R » 41388 GLV HBEBMERE (HHosHEEH
GLV-S #lE) - ERHERARFEKIRERERE  BRMRIAT » MFLHRE655H » 5
3B ARTHHRBIBEG LR IE » 146{H5 GLV B EBREKIE o

F= FIA ELISA BERFHBEHFAFBRATZHE
Table 3 Detection of garlic latent virus in garlic bulbs by ELISAY

B % X ¥ (Bulb source) & T (Variety) No. %ﬂfﬁgi&%ﬁ? r?ﬁt?d&with B m
CGvV? GLV-§? GLV? Total
HA#E (Market in Japan) (unknown) 13 0 31
EREM (Market in Tainan) 1E# (Fashuan) 12 17 50
HEZMREPHE (2’ generation) 46 61 83
B=REYHE (3 generation) 177 91 177
EhiRH (Market in Taichung) ## (Pushuan) 112 5 269
ERE®E (2 generation) 235 120 244
EREEFR (Virus free garlic) RsE—8t (F1) 0 11 26
E_REWHE (2" generation) 46 12 79
FRBMES (Virus free garlic) BE=9 (A2) 0 4 29
H_REYRA (2’ generation) 55 18 89
AEEiEO (Mainland China) b7 (Peishuan) 81 81
E_REWHA (2’ generation) 131 55 131
KEe# O (Mainland China) ¥ (Shinchiang) 23 14 23
TR (Market in Yuchu) ## (Pushuan) 29 3 40
FHHME (Field in Tapang) B#E—ut (F1) 2 0 3
E#HEM (Field in Tapang) RETESE (A2) 0 0 3
ZHHM (Field in Tapang) CITC10 3 0 3
ZHEM (Field in Tapang) CITC11 3 0 3
FIHEM (Field in Tapang) CITC12 1 1 3
JErIER (Field in Peimen) ##s (Pushuan) 5 1 5
#HMEM (Field in Hsuehchia) KAk B (Tapenhei) 2 0 4
EZHHEM (Field in Tainan) {t# (Fashuan) 4 0 10
&3t (Total) 980 98 315 1386

D pIkfEisgEE: (DAS) 17 ELISA®®
2 CGV : RIBEFANTHMAEARFRBHILTE
Antiserum to unidentified complex garlic virueses
3 GLV-S : XFHBBRFEF SRENME (HEAKRFIIAEH ERARE)
Antiserum to garlic latent virus scallion isolate contributed by T. Inouye (University
of Osaka, Japan) “®
9 GLV : AREZ NG-1 SRtk AFERRZInE

Antiserum to garlic latent virus “NG-1” isolate in this experiment

(30)
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#IM fiF ELISA #EAHBBRSCESATHERSRE
Table 4 Occurrence of garlic latent virus on Taiwan garlic plants detected by ELISAY

RIS TE R FERTRRE
HREEHE:E (Location) & & (variety) No. of plants reacted with antibody of 8 %
cGv? GLV® Total
Fl& Wufeng RE—% (FD 31 6 62
(B#FT TARD BEZH (A2) 22 8 57
dt# (Peishuan) 42 16 43
7EiR  Hsilo KK B (Tapenhei) 1 0 16
#% Lunpei KK B (Tapenhei) 10 2 21
##  Myliao AF® (Tapenhei) 18 17 40
Jt# (Peishuan) 21 21 21
FER Huwei KHF 2 (Tapenhei) 5 3 21
+HB Tuku KH % (Tapenhei) 2 0 22
JtE Yuanchang KK ® (Tapenhei) 1 1 30
t#: Peikang #iw: (Pushuan) 6 0 12
ME#  Shihfu ## (Pushuan) 8 1 12
KA B (Tapenhei) 23 0 30
% Yuchu BE—u% (FD 17 6 22
(EHRYS Tainan DAIS) BEEETH: (A2) 9 0 21
Al0-2 16 10 20
116 20 13 21
1% (Fashuan) 41 20 42
JbF% (Peishuan) 19 4 20
## (Pushuan) 19 7 22
KH® (Tapenhei) 10 2 20
## Anding AH B (Tapenhei) 11 4 40
1£#% (Fashuan) 14 1 20
#E® Tainan 1t# (Fashuan) 20 4 20
% (Total) 386 146 655

D DIRBIESE: (DAS) #1F ELISA®
2 CGV . ®RBEEINTREHNE S KFHRE M

Antiserum to unidentified complex garlic virueses®”
3 GLV : R NG-1 SRR RS

Antiserum to garlic latent virus *NG-1” isolate in this experiment

+

19464 Brierley 1 Smith® BRI RFRREURIEA DI BEHRTRE » Hh—EEANKE
HREIRMN » BREREREOERTRRE  WIREELAFRENZE OYDV W—E5E% (
mild strain) o 1960EEBIRIA RIS ICR B REURHRFRPIT BEHRMAREGEE  garlic
mosaic virus (GMV) » MBRREEMEE (500-600 nm) » EHRES—carlavirus®® o %I
R HERE RFRARA B ERE » —Z WM potyviruses HHETEE BIR/R ¢6:10.1214162426.27,35,3) o
1979 2 RER HARFEP /3 ME SRR » HF R carlavirus EHEARTHIEL » (8RR
FRAERY » RS EHGRE garlic latent virus » MBS — potyvirus fi$4 5 garlic mosaic virus

et
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J l,ﬂé@&?‘sz" SRRBURS o BERE— A RMAY CMI/AAB #%% > HZ Bos &
Z GLV 82 shallot latent virus (SLV) BiFLELARE - (BERE LA TR2MEE » LHEZIF

Eﬁﬁ‘m 2 s Pena-lIglesias IR I T Kis LA &R carlavirus B2 GLV®® » FIL19894EF K
SARALFUERBAT S B 2R GLV » LR LIRFHEIBRFBIFR X GHA® » KXBAZ ©

SHExHY NG-17 SEERZ HERE » KEPEFTAZRES®OGLV BKIEMHR » HEFFHET
AFETHEL » MEERRHE KRBT » XELH > C. quinoa RET LERFERRE » BRMERIEHE
GMYV BEERSER ; FHEHREER (B600-700 nm) HAHEHBR carlavirus » MRP GMV
¥ potyvirus ZBME o B4+ GLV B SLV WA FES{ERES PR LR » SLV # TIP R[E80°C »
DEP £10™4—1075» LIV £8-11K® » 3% Ik GLV frfesE ; MH SLV #EI#EKC. quinoa R E
6-10KENE] HBIREE » ASER> GLV #E15-20°CERIE T E14-21 K ¥ I BURE » TR SE30°CReAN
REEREH o

B GLV BIHL » DU EDBE EHEE £ SO RE R B HRARRCORMAL - BREH
BRES B EEEURNEERE L - HRREEARERRZING] » BRI RERE
BT FE > FRSIRLLC. quinoaBBIEEMLE » BERRE RELHRER » ERUE FEMSE
BRHI I - BRI S BERREERN > REMNER  FTEERKKNFSERER (24
87ug/g) + [HRT FREES » ARERLIREE S TR Dk R M LREINE M o E GLV B
SRR » fE H ARG R Amax=260nm » Amin=245nm » A260/A280=1.37 > Amax/
Amin=1.10"® » 5{A260/A280=1.34 * Amax/Amin=1.23"9 » HEARARRAE GLV ZHEREZTHE
R > (BEBISEE calavirusPEINC® o THRBIME A FRIEFHS30.7K » MR AR
LIRSS > M SLV BB E A TRHES23K® » i—i carlavirus #J53-F&R31-34K® o

MmyEstEs SDS-immunodiffusion ZfEE » WAKFHRFHMFTE GLV IEXFE » mMGLV
(GRS RIE - (B20 ELISA JIEImsEgkE: - 2 (WO-1) kie (CL-1) SEEtR#ERZ
GLV ¥ KIE » f REMAEZXRES (cross reactivity) HZTE SDS-immunodiffusion
BHERIR AR B SNG-17 £EkEE GLV-S BRI KIE - FEMIIMmEE MRS B
FIEE SRR SIS & GLV SllysERSEST ELISA ERATFIEAR » HFFS GLV Jifgke
1 B PR A B AR SRR S IR B B E - R HEESR A — R LR E (GMV BiHHth)
BIEREEREL » R ARBRRATE SR » KFHEAER30%M GLV Mtz » HEERE 22
%Ky GLV Betzs ; MiHBAELEHEE MRS - TERRSMEE » 076 - LHFaR
B GLV BASER  ERESEESRNAN BRER SRR BE  BRINRERE | #R
B AR N EEARENERES  RBRHAFEENRANASHELRRAS - #R
GLVEBRGSHAS TERNE - (AR RENTX » HESR GMV BARE  IMERREE
ME - RENSEZRNL/AD - BEA ~ & - BES/EW LS GLV WE4 » e Ealn
KRBTSR L2020 5 Bl GLV FRERATRIERS » IET TR o FIAAFEREERUR
MR . BRSBTS ERIEA R EREEE T » MARARERER &
BEEERENNE » £ GLV LUBBRIRERE - — BRSO TR ERRMERMBERELE - Rk
K RERRUE LIS R HR S E S BT TR ER RS (virus-free) BEFFREIKREE - B
A ERET RS RNE R RREZS -

2ER

1. FHYT ~ FHHE 0 1974 o RKFHHERER® - PEEE 207987
2. FREERE 0 1984 o KFFIBURBI AT ERBMME IR o HEEZ 30 :165-172°
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3. ARIEHE ~ FHEET © 1988 o RFRMGHRTER TR o BZEIR BRI ZE3 5 188-192 ¢

4. FIIE » 1975 « BMAFHRHEMNBZIAZ - B#E%E 11(4) : 119-137 -

5. FIHEE ~ ISR ~ WEHE - TR 0 1980 - FNKFURB RN R EBREFNRG - YR ESE| 19
145-149

6. ZIRFE ~ BOUHT © 1978 o RFFHREURRZINGE - M B GT6EEFHUNE 13-

7. 85555 © 1974 c KEFRVERIEE RS KRR - hEEE 20 213-218-

8. EiEg 0 1988 o KiFHl () FHRMMIEZERE - MZERER AW & ¢ 331-337 -

9. BRYTHER ~ ZEUR ~ ZEIAHE 0 1990 o KBRS MRET - MG 32:330 (HE) -

10. FRIREE ~ BUKIR ~ BIEEIN © 1976 o KFREREURZREINGE « MR ET 18:397 (HE) o

11 /NG ~ AAFIEAT ~ BRAEM 01976 0 = =7 DU A NAT Y —KBERK o BELS L UEE 51 :551-554 ¢

12. ARFE -~ RAFEZ S KNFBRE 01990 e > =7 w74 FeHRBIZBERT 2 74 LV ADHIMBIc L 3E - H
MR 56 : 426 (FHE)

13 hEARVE ~ R ~ BEXH— 0 1988 ° 2 X OHLBME» S RSNV BRT 4 LR DWT o HEHR
54 :108-109 (#i§%) o

4. EEEE 1976 = =7 D YA VAR (FH) 20BEL VAV ABRFOME « BEEE 42101 (FFHE
) o

5. EEEE - RELW 1977 =V =2 DU A VAR (2R => =7 ¥4 7 REOHMRE - HHERH 43

1114 (=) -

16. ZEHER ~ IWRFAE - BIFRAE S H EEB 19790 = =27 T BH SN 2280V HRIANR s =V = 28D
A4 VA (garlic latent virus) o =>=27FF4 7 V4V R (garlic mosaic virus) ° FHEKER
45 : 727-734

17. a5 58 ~ BIREF] ~ H EEE ~ chEiRYE 1988 « DIBA iz X 2 82 XBEMW O GLV (garlic latent virus)
OB X UBEEIRG - HHEFH 541109 (HE) -

18. e B ~ iBARHAE ~ PEIRIE - SR ~ BRRE - H LHET - 1988 - #igarlic latent virus J v & 3 4 Bkk

(GLV-S) ImEDES & MESHNBEIEICE 54 VAT Y-BE - BIEFRE 54402 (HE) o

19. 5B ~ AOEH - RIFFRE] - 3 EBE < 1989 « Garlic  latent virus (GLV) OBE#vA®HES vE 3 v iz B
R DWT o BRI 551 537 (R o

20. £ 2 1990 © A F2B 133 GLV (garlic latent virus) & OYDV (onion vellow dwarf virus) o Ze4ghE
o HAHMIR 56: 128 (IWE) o

21 REBEARMS ~ et EE 019890 T v ¥ 3V KBRT BV o7 BIEYA VR (GLV) EFNTEFL 7940
A (TMV) o HiEFR 55537 (%) o
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Occurrence of garlic latent virus in Taiwan
and its biological characterization'

T. C. Deng, S. W. Tsai and T. W. Tsai®

Summary

Garlic latent virus (GLV) was isolated from plants of “northern garlic”, which seed-
bulbs were imported from mainland China in 1989. It caused symptomless infection on
garlic, onion, shallot, Welsh onion, Chinese leek, and pea, local lesions on Chenopodium
amaranticolor, C. quinoa, and Tetragonia expansa, or systemic necrosis on broad bean, but
did not infect leek, narcissus, lily, belldonna lily, tobacco (5 species) , Gomphrena globosa,
and Physalis floridana in host range test. The virus was propagated in Chinese leek and
assayed in C. amaranticolor; thermal inactivation point (TIP) is 55-60°C, dilution end point
(DEP)is 1073-107*%, and longevity in vitro is 3-4 days. Purified preparation was obtained from
GLYV inoculated leaves of C. quinoa by cesium sulfate isopycnic centrifugation. The ultravio-
let absorption spectrum of GLV is typical of a nucleoprotein, with maximum at 258 nm,
minium at 243 nm, Amax/Amin ratio is 1.084, and A260/A280 ratio is 1.25. For the most part
of GLV particles in purified preparation are slightly straight filaments with length of 600-700
nm. Molecular weight of capsid protein monomer estimated by SDS-PAGE is 30,700 daltons.
Antiserum against GLV was prepared by injecting purified virion to a rabbit. In SDS-
immunodiffusion tests, the antiserum reacted only with homologous antigen and its titer
was 1/4. Indirect ELISA showed that GLV was serologically identical to GLV-S (a Japanese
scallion isolate) and cross-reacted with a Welsh onion isolate or a Chinese leek isolate. For
virus indexing in garlic, a 1/1000 dilution of leaf sap was positively detected by ELISA.
Consequently, a survey for GLV occurrence by DAS-ELISA was conducted in 1988-1991. A
total of 1,386 garlic bulbs purchased from markets or collected from fields, 413 samples were
reacted with antibody against GLV; and GLV was also detected in 146 leaf samples out of
655 plants collected from garlic fields. It was indifferent in the frequence of virus distribu-
tion on garlic growing areas of Taiwan but GLV was prevalent on white leaf varieties of
garlic.

Key words : Allium, garlic latent virus, GLV, carlavirus, host, antiserum,

occurrence
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¥ L E KB

BE | AR RNMEITEICE S » FPRIEE ARV S » TOFFRLERTR A EIE » BT
R —E I o AR EME BEZRAMIECHILEEESREME - NEFAYAE
BSRIN20ME S8 » SRIFAEFRRBAFRMER » B THISEFh e ERE ik | (DEZFAL
BORE, WESE SREORL 5 (218, 64N B ARSRIE X A PRIE/ BARIZATRIE | QR TSR E
S BERREEFERLER » DUV R AR B B AT R T 8 ©

SERFERET | SEARANE N ERETFMMREERAEES 1) (2 - Qs
MEEFNFLEE > FHNRXNRERETBESREL - £4 - ()REG)ETE Virginia
Bunch® ; (2)&(3)i%7ESpanish ~ Virginia Bunch RRunnerZI57E B3 ZHM - B4AHE
WAL S » (VBB TS RN BTISTEESE » URSEFEERRCRIESE
BULAGNEEFEHE -

RASEER | ETEAE ~ BIIREL

BT & 44~56% R E H/E22~30% » EAMA - RARINT « 28 » BEARR
BEENERIE 2 — o SFER > fREEREYE - BERAZANEMEC BRER - MEAER
BARRRETAE » HHEEERRERFETHMSNE  REVERMMEEREBRIREEE (
Chang and Lin, 1987a, b ; Huang and Tsaur, 1987) o £t » {§R A2 SR BRI EMN 2 8
s SRERER 2% (Yang et al., 1989 ; Lu et al., 1988 ; Yang et al., 1989 ; Tsaur et
al.,, 1989) o

EIEE PR AE R HIE F s > WA —EAEE T8 - — B EHEANTTE  ERELE
=1 —2E T8,/ 64N ETHIER - R EEERR LETERSE TR | ZRHE
AR — T T B EMRETFER2SETEZL | SR -IE T i g
HEER BB T EE (Chen and Sung, 1990 ; 1991) o M=/ HER FMEEIE/E A BRI RIK
JE L BREFSERE » BRI » DEIRE R R ECPEAE - FRAEFRAMEZA - Bk
s ZSHZE BRI 2 i AL IR 2 R B FT R I E R A TS 1, 352 2 B e L IR » REI A SRR
ER20ME EL A » 4k SR 5 5 B E PR B » E— Ll LU B BB TE A R BB T2 B % ©

MHERE

— ~ REME

BT I IR 2 SRR A 1,352(8 %% » 255 Spanish ! (SP) 5504%7& - ValenciaZl
(VA) 22054%& ~ Virginia Bunch®! (VB) 3155# K Virginia Runner® (VR) 2675fE o &7
e E AR > (% B ST BB 20 1 L > TS0 A AL o

1 ERERERR FIRHEET 1588 i o
2. AR BRITEAERARIFER - ZlE ETR ZRM-




FEACEAPRIER R IR 77 ik TR 347

ZoREAE:
_FSO(E SATE » RTIEFKIE » 16 EEBAAT B ACHT 381738 - SA15H #87 » 12A1H~TH (
SPRVA) H12815H~21H (VBRVR) WfE - AEHRAEFHY > BEE K > FhEEE—E
(VEmE = fF=04k3% » BEIEOOCm » BETE60cm)  BERS3m » f7HRIER45x10cm » HIRE —1k - LR
B R I TR R IT S A R R R o IRBVKHEN » SRR T ISR IR
(B ER (fresh pod weight - FPW, g) : S—BEHFIERERZHER -
(C)fE3EEAUTE (fresh pod volumn - FPV, arf) : B100 c.c. BEBRAG—BEHRZERR » I
100 c.c.BEBAKMEA » Z100 c.c ZIEHRIL » FIERFRENAK BB SR -
SR ER (fresh seed weight - FSW, g) : BHREEERAIBR PR ER -
(LRI MR (fresh seed volumn - FSV, o) : SEFRI SRR R 77 USRI -
AEIFRER (dry seed weight - DSW, g) : BEHRREERACCERERGHA D » BEZ48/N
R KBRMESER (MR EKENRE10.1%) -
NEITREER (dry seed volumn - DSV, arf) : EEAREEITRIASRAIR 77 bk USRI o
T EEEE18/64N ER M 2 i PR ER (weight of dry seed screened by 18/64 inch screen -
SSW, g) : FlIF18/64 i HEHSE EAREZITHL » BEM LIPR > I ER -
(N B IR R BB PRI EE ] (weight of nonshrivelling seed - ESW, g) : DIE#E
s BRI B ik 2 R AR AR B SRR Z B > MR HER -
ESRFE S R BIFRER » HREE Z TESRITIH  SENRIEK TIZA8TE ¢
(1)BDSV/FPV ; /78:(2)8 SSW/DSW ; /#:(3)8 ESW/DSW o ZREEuHaE fIlE 5k & FiE MR
MR EARREBRRE o

EREFTR
232 TEER & )\ IEFE R BRI MR AN o Bk FBEBTREUR » VAZEREA » T
RESREZIRAE » WA ERMTIRER » I HM=EERN/ o SP 8 VA FE/E » VB &k VR B
REEY » (BERBHRFBRIET » 520 SP 2EERKS (Huang and Lin, 1980 ; Lu et al., 1988 ;
Yang et al., 1989) s+ &Z&EHFPV ~ FPW ~ FSV ~ DSV ~ FSWEDSWIRMZLISPEHE °
F1., MEFCAEFRZEREFR MR SE

Table 1. Means for pod and seed traits of four peanut types.

Type FPV FPW FSV DSV FSW DSW SSwW ESW

(cm?) (2) (cm?) (cm?®) (2) (2) (2) (2)

S p* 28.3 21.3 15.2 10.8 14.6 10.0 6.3 8.4
VA 21.0 14.5 10.7 6.5 9.7 6.0 2.7 5.2
VB 27.6 19.0 12.0 8.2 12.3 7.4 5.2 3.2
VR 26.9 19.9 12.9 9.3 13.1 8.6 6.2 5.3
Mean 25.9 18.7 12.7 8.7 124 8.0 5.1 5.5
LSD (0.05) 5.6 4.1 2.7 1.9 2.7 1.8 14 1.7

* SP : Spanish type; VA : Valencia type ; VB : Virginia Bunch type; VR : Virginia Runner type

BUREEAVRIE STk (R2) > DSV/FPVHE BRI A BRSO RIBRZIL » RIEHZRE
RAFRIFEEZE « ZERF R » FEERZ DSV/ FPVIEAN1230.0~38.2% 2 » HhLISPR&
» VRRZ » VARVBHRE o MR RO TER - EEFRENH - BHENNBRETE
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BUAE TAERRET KRR > M RTEA B SRR - MBI 2 AR c BRETRETREAR
JERSk#E (Chen and Sung, 1990 ; 1991) o SSW/ DSW¥EEHELEIFRIATA/N » BULFFRL/NE18/
AN} > BIEEER T » BRETEAE T » AR B ZVBRVR » £ SSW/DSWIESTET0% £
£ o NREZ SPE58.7% o T VARIER40.2% o ESW/DSWikik B BIR T EMRE » Eit

R L BHEBENET > APISTHRET > SPRVAZ ESW/DSW{EIFHES3.7% LI L »
VR61.5% » VBEIE42.1%

LSBTGS S » AAEEELETR » DRGSR T A RE 5 EEER/
RUTRIESZ IRt TIEMB MEETA » Bt » BREL BRI KT - Him L > REEEN
bz EEBHER e EENIIRD o AR [RVBESL » HM=2BSE0R | BN
FR AR BIFRREE (R2K3) ° i§SSW/DSWikEE ESW/DSWik{E— bl » RIS EH & /I
BEIRISP R VAREELS/64 inch Eifl_LAIRKFRLLLARER VB ANEIAVBR VR » EEBHERT
BT ASAN R TEAN o L ATAN » FPRLA/NRAPRI BRI BALR » FERIMZEREK (2) » HERRN

(BRVAS) BIBEE—3 (R3) o B4 BSSW/DSWikEE DSV/FPVikZ Lol » B nT ARRAE
YA T B R B R A/ NOIBA 0% - RETERIRI AN » g E—EAUBB TS (R2K3) -

*2. MMEETEAERZ BRI E HEE
Table 2. Three methods of measuring seed fillness (%) for four peanut types.

Type DSV/FPV SSW/DSW ESW/DSW

S Pt 38.2 58.7 84.2

VA 30.7 40.2 83.7

VB 30.0 70.2 42.1

VR 34.7 72.2 61.5
Mean 33.4 60.3 67.9
LSD (0.05) 2.6 10.6 12.4

+ SP, VA, VB, VR same as table 1.

®3, SREFFRIAUNGEEHIE I R 2 AR FR R

Table 3. Correlation coefficients among three methods of measuring seed fillness.

SSW/DSW ESW/DSW

DSV/FPV S P 0.281 —0.135

VA 0.371 0.152

VB 0.396 0.513*

VR —0.148 0.357
SSW/DSW SP 0.522*

VA 0.107

VB 0.690**

VR 0.455*

* %% : Sionificantly different from 0 at @ =0.05 and 0.01 (n=20), respectively.
* SP, VA, VB, VR same as table 1.
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HAFK#% 8 - DSV/FPVi&RK SSV/DSWHSEEMHESE R » ZERYEA | ESW/DSW #7514
BHEZ - WEABAR » EHRSER » BEMAEA - EIEMEERE L  BRENETEE -
LA DSV/FPV EBEWE | EEE B EBAMARLEBILTIE L » SUBLIRIEREfEZ SSW/DSW
# Kk ESW/DSW 472 o MAERETIH L » FHHERIMERTHMMATE » BILL ESW/DSW
RESHEE o AWFEPEAC SRS RIE AT ST —E TR S Mk - BR—%
(RIRFSE S DAL SRR R BT I E AR » A Rt — IR -
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Methods of Measuring Seed Fillness in Peanut’
W. L. Tsaur and H. S. Lu?

Summary

Eighty peanut varieties were randomly sampled from 1,352 peanut germplasms, preser-
ved at TARI, in the fall crop season of 1990. Pod and seed traits were investigated on single
plant basis for comparison on the following measuring methods of seed fillness : (1)dry seed
volumn/fresh pod volumn ; (2)weight of dry seed screened by 18/64 inch screen/dry seed
weight ; (3)weight of nonshrivelling seed/dry seed weight.

Experimental results showed that different measuring methods provided different
responses and meanings of seed fillness. Method (1), (2) and (3) emphasized on seed-filling
capacity, seed size and nonshrivelling seed, respectively. There were significantly and
positively correlated between method (1) and (3) in Virginia Bunch type ; and method (2)
and (3) in Spanish, Virginia Bunch and Runner type. Method (1) was considered as the most
reliable measurement for crop physiological study, while methed (3) was the most convenient
measurement for marketable evaluation and plant breeding.

Key words : Peanut (Arachis hypogaea L.); Fillness.

1. Contribution No. 1588 from Taiwan Agricultural Research Institute.
2. Asistant agronomist and Senior Agronomist, Department of Agronomy, TARI, Wufeng, Taichung Hsien,
Taiwan 431, ROC.
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AR . HERKEHBTS TR RS TET TR - WGEN 2 WMAKER #R&H
XERERRARBRBERZAENE - HHE - RERARERFNHEARLE L FHHE
R o FHEUBPRFRBERE RERRATI—1990FENERAMEFELRRH » EITH
HA LB A RBREESITME o DR t-test METHABIHER K AEA TYRESP
B bg » RERBUT WGEN ATt SRR B B 2 kAR 2 A AR » BBIRE 7R
WMAKER - WMAKER RH¥ HAROBHRERREEZ - WGEN HHBWE - Hif R
R SRR BT R > DURBER{E > HERED > BRWERERERR
RUBREAK » SRR - (EELUARFF YRR MR > AIBEEEDR AR -
BB R BUR USRS MAR IR » BN N R RIRE 2 EEHME - B
HiEMEES ARRBHOBR  DIREFENOERY  IREERNEHARTHNEHK
FHEERE - MEZ » LAENRREHBHIHER - SIHWGENER A S BB BN »
LARE R 85 Wt R A F Y 42 RE T B 2 ST TSR T AT o

BT - WGEN » WMAKER » S84 » {RTEH o

HRKERHEH S HHEAER LG EEEENA S » FINEKN TR « £BAEA ~ K
HANLSRrh BUERGS ~ B ETHIBMEFRE AT » HEER—ERITE) o E3EHARNER
BRREITST » BELHRWFERETHN » SRS SEI B ANE F B AR E I TR 2 H R,
EHRRRER » LS ENRRER » LB SRANRRE YRR R TR R BYES
HEY -

BERTFERERA » #%F (1990) GRREGVFRSERRERNELESEH > HREBNEBEFYRE
S RERE - FHERE - HHE - FYRESAEEE o ERSEER R EEHIE 2 24
B P MRS RGEE - EREAKEEN A BEME FIEERG » MIRRNRIE T TR
o EEINIERF 2 RETH I B R R BB BEREHAR (Jones et al., 1972; Bond, 1979; Nicks and
Harp, 1980; Bruhn et al., 1980; Larsen and Pense, 1981) » 8 S8 &0 2RI B A0S IR 20
ST » (EER—RIERIE R RMER L BETS » SILIWGEN (Weather Generator, Richardson
and Wright, 1984) EBWMAKER (Keller,1982,1987) & o B ~EERFHEAMNRSB RS
AR BENE - BHE - REENRER - SREYEESRALESEERRET - Bt » Bit—
SRR FY S REENE R » ER IBSNAT 5 (International Benchmark Sites Net-
work for Agrotechnology Transfer) H:Z BEE BRI TR (DSSAT) HIEMER
CERARZERREAER > BENRERBTREABBENEPIC (Erosion-Productivity
Impact Calculator) #3 » 7R WGENES H RSB EINTERER -
1. %ﬁg%ﬁﬁﬁﬁﬁ WFRIRE S 1589 9% o AR RRBREST B QMIIRE » S BRWSIEE—12.2—H—07 (3) »

2. EMBREFERITBCR - BTREE o
3. BISLPER S T ST EUR o
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% WGEN # WMAKER #UBRENERESHEKE - SHEEEREZERREL
EUERE » RARSEMRRER » IEERERATS RN R EEL B ERRREE - IMEEERH
EHBETRRERSNER » RIFEFEVENERESERBERENRRKME (Finklin, 1983) - fR#E Ri-
chardson and Wright (1984) BYEH » £ WGEN #HRBRERWASBUTEAMTURES
HERAEBRRSR  ENEAEEEDE20EVH - CHECEMEEZTEERNH  MBEN
HHETHRAEZDEI0FERER » (FREFRXER BB ERER o iMFEEEREETRR
RIGHZRFUEVEIRRER » TR THERAIRIEHERR TI/E - IBSNATHEZ DSSATEMER
FER » BB BIRHNARE » ERDEBEED 5 FNRRER  EBSEAFEZRALH -

HRRHEMAR B FRULRERNRENRRER » FERENVEN » EABRUTREERNR
REFEHEHEIREF - WGEN f1 WMAKER RS RFEHFIEMRRBEAEANY o DEEEK
RERELA_BmE Tk - BT R R T R B R R bk 2 RIAR R B LA RIE, »
MRREZAESERKERMENURBIREY » FEZEBNERFGEEEEZ TE-

MERAE

— RRIHEH
BRARZ RREFKFESEPHREREEE LB EHBIRAR (Jb&24°02" » HER120°40” »
HEERSSAR) MEHER - BRFMREEILERBEEE - BRETISETALHMKEERSRBH
HRECS% - SR AHEER » RERTSETH 1B EIEFE HET BRI » EHZRTAIRAE HRRFEGED
#% - IR EEHIE H BB 5 H AR HEERER (AR RHEER) » &5 H HRRRE
RS HANE  ERERARATE - B4 > ER7FESH22H &R R R AE » |RAENH REFEH
EEESIRE—ERAEEE » Hit > B75ESH222HEEI2A3E » 5 ARXBBRERBFT RS (
Jb#E24°05" » BR120°41 » BIREESTT.IAR) WERER - MERRISERERQTAR » BHLE
B -
- EXERRA
A7 WGEN 1 WMAKER #=U85 » FH28FHMEL (Richardson, 1981, 1982, Richard-
son and Wright, 1984 and Keller, 1982, 1987) Z&iX » AXTHEM o SNH RRERHIELB
RGNS EEANESER » HEERNNRRSE » IR—NERT » FRBELSHE R0
E& » THEIKRE A TEER RSB E - WGEN B2 WMAKER FiREMERRSHIVELER ST
HEAAOT -
WGEN :
(BRI RRR ~ R
QELHENFHENE (mm) ~ HHEE (MJ/n?/day) ~ &E#E (C) MRER CC)
EWMAKER :
(1B LA ~ R
QEVAEZENEERRATHEER !
OHFEHBEHE (Potential ET) KIE¥RZE (mm/day)
@HFHEEREERFZE (C/day)
@AFHENRE KZ#ERZE (days/month)
@AFHENERFERZE (mm/month)
WMAKER 7RA]EERA HRRECHFERER LR FER
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ERETW

R LR E R R » RARBATI82—1990FNE HENE - HHE - REBENRK
&I > Bl WGEN B WMAKER AISBIELMR IR -ZARSEHE - BTRESEMHE - A
RS ENHERE - HHE - BRRNRERNEREN - B WGEN # WMAKER [E&
FREiG IR R R B WS 2 B - 43 H1LA1982— 19904 /L4 B 1982— 1986 F AL AR RV B FIME R AR
KRBUMEEEATR » ETRARREER R R -

#F— > WGEN RREBIBABKRY
Table 1. Weather coefficient file and file line descriptions for WGEN

CHLI8209WGEN (24.03N, 120.67E)  Used 9 years of input data
24.03 12067 2 0
434 671 .651 .554 .622 612 .551 .595 519 273 .522 375 P(W/W)
132 179 191 .225 232 279 273 .288 .183 .026 .053 .085 P(W/D)
613 .585 727 .580 .613 .583 523 492 .555 .888 .558 .740 ALPHA
10.47 17.91 13.81 28.09 30.59 37.99 30.70 46.34 30.55 4.03 1548 7.67 BETA

28.7482 — 4.9626 — 2.4483 — .3006 — .3945
2.2502 1.0146 7414 — .1166 — .0124
26.2843 — 5.7485 — 3.0493 — .0820 — .2030
3.0686 7281 7340 — .3465 .0513
18.5290 — 6.1070 — 2.3539 — .8827 — .1402
2.2216 9179 4334 — .0992 — .0910
15.7163 — 3.6207 1126 — 6777 5122
3.5459 .4865 .4459 — .2900 .0614
10.7130 — 3.6640 — .7486 — .0555 .8951
4.0317 — .8865 — .0368 — .2907 .2595

22.3 21.9 23.7 27.0 30.0 31.9 33.6 32.8 31.9 30.4 274 23.6
114 13.0 14.9 18.3 21.5 23.2 24,2 24.3 22.9 20.3 16.3 11.6
File line descriptions
Line 1 : Description of the source/site of weather date and number of years used in estimating coeffi-
cients.
Line 2 @ Latitude in degrees.
Longitude in degrees.
Temperature correction factor code(KTCF):
0-No temperature correction.
1-1f same correction factor for maximum and minimum temperature.
2-If independent correction factor for maximum and minimum temperature.
Precipitation correction factor(KRCF):
0-No precipitation correction.
1-precipitation correction.

Line 3 :12-monthly probability of rainy day given a rainy day on previous day.

Line 4 :12-monthly probability of rainy day given a dry day on previous day.

Line 5 :12-monthly values of gamma distribution shape parameter.

Line 6 :2-monthly values of gamma distribution scale parameter.

Line 7 : Five coefficients of two harmonic Fourier series for maximum temperature on dry days.
Line 8 : Five coefficients of two harmonic Fourier series for standard deviation of maximum tempera-

ture on dry days.
Line 9 : Five coefficients of two harmonic Fourier series for maximum temperature on rainy days.
Line 10 : Five coefficients of two harmonic Fourier series for standard deviation of maximum tempera-
ture on rainy days.
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Line 11:

Line 12:

Line 13 :
Line 14 :

Line 15 :
Line 16 :

hIEREM B 408 F 3 W 1991

Five coefficients of two harmonic Fourier series for minimum temperature on dry and rainy
days.

Five coefficients of two harmonic Fourier series for standard deviation of minimum tempera-
ture on dry and rainy days.

Five coefficients of two harmonic Fourier series for solar radiation on dry days.

Five coefficients of two harmonic Fourier series for standard deviation of solar radiation on dry
days.

Five coefficients of two harmonic Fourier series for solar radiation on rainy days.

Five coefficients of two harmonic Fourier series for standard deviation of solar radiation on
rainy days.

NOTE : This will be the end of this file unless KTCF and/or KRCF have deen assigned non-zero values.
If KTCF=1,

Line 17

: 12-monthly values of actual mean temperature.

If KTCF=2,

Line 17 :
Line 18 :

12-monthly values of actual maximum temperature.
12-monthly values of actual minimum temperature.

If KRCF=2,
Line 18 or

Line 19 :

12-monthly values of actual mean precipitation in mm.

#Z - WMAKER KR S2BEABHERN
Table 2. Weather coefficient file and file line descriptions for WMAKER

CHLI18209WMAKER (24.03N, 120. 67E) Used 9 years of input data

24.03 120.67
2.579 .286 16.846 1.073 5.778 3.153 36.678 28.369
2.786 .649 17.485 1.219 9.444 6.894 98.922 126.517
3.345 467 19.299 1.167 11.333 4.717 113.711 71.925
3.991 .694 22.635 .998 10.111 4.428 164.822 163.462
4.616 457 25.761 671 11.444 4.799 214.544 108.443
4.889 .598 27.526 .236 12.667 3.674 280.611 151.667
5.405 .481 28.876 .567 11.778 1.481 189.278 144.788
5.261 .816 28.534 .485 12.889 5.302 293.978 195.867
4.926 .632 27.371 .440 8.444 4.157 143.300 120.416
4.331 310 25.371 .615 1.111 .928 3.978 5.089
3.168 293 21.846 1.237 2.778 2.682 23.967 32.690
2.494 .189 17.602 .765 3.667 1.581 20.811 21.110

8.000000E-01 2.000000E-01
File line descriptions

Line 1

Line 2 :

: Description of the source/site of weather data and number of years used in estimating

coefficients.
Latitude in degrees.
Longitude in degrees.

Line 3-14 : Each line of lines 3 through 14 contains the following data for each month of the year

Line 15:

starting with January and ending in December.

Mean potential evapotranspiration (ET, mm/day).

Standard deviation of potential ET (mm/day).

Mean monthly temperature (degree C/day).

Standard deviation of mean temperature (degree C/day).

Mean rainy days (days/month).

Standard deviation of rainy days (days/month).

Mean monthly rainfall (mm/month).

Standard deviation of monthly rainfall (mm/month).
This line contains two constants for the ratio of solar radiation at the earth’s surface to that
of the radiation above the atmosphere for the site. The first constant is the maximum ratio and
second constant is the minimum ratio.
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—+ WGEN # WMAKER ~#&E#RI

LU BAT HIIR%61982— 1990 F IR R ERIATAE Z WGEN B WMAKER SR8 » 5751
FHHNFRR RS BER1982—1990F L RRBHRE » KRBT RZENE - BMRRE - BERZLS
mm MEZHE -~ R - BER - RIEENA P EENETSE R XS RZ R TNEZ LR

= o [E—FE/\S5 B R B L B SORZ S R BRI » FEES LB o HIMEE t-test
RIS RER » LAY REFRY SRR » REPRFEEZ WGEN HEHE R ERIERERR
SEHET RIS % B FE BUKYE > SR HAHHE T E A REHE - T WMAKER Rz » #5IEH
SR AREEE » BT A DB — B IRE S Y MR 2 FUKKES, > HERB A RETIH CELER
Bk 2 1% EE =S KYE » BIRR WMAKER HSTBAEEHES R HHIE - fiE =2 E
& WMAKER #1VHSBEREZEL AR EEREZBLEBY  BF9EHRRET 2 —
4 MJ/mt/day ° FIREFEIERRHBE > MSBE ZHMREHEARRERE HH B2 RERELE
RBFHRS - RIS EGEEPERIE - T WGEN RUIREE » QIFMERERRER - 55 » WMAKER
HWEZEISmmMU LW TRREZEE » 1~ ARAANA T RETY » JRNERF B ZRKYE
' BLBR WMAKER #REFSREARAMRARYE » (B35 58 H IR -fi A TSR ¥ A i
£ o FERE A » WHEEG A RS REE  RREL - N\~ TRTZAZATE » RIEEN
s TRTZABZATFS  IRERET R EFKRRE  BEPSEAERI TEZZEERN < &
ERHAEWGENRIZRHE » BRERERAREEERRERH - WGENERWMAKER °

HE—~E/\Frigz WGEN 8 WMAKER HAlZ AERRE - HHE - RERNSERZ
AR RATRENRREBBZ ILRE - RS HAEEED » DAPR BRI R ENE
S > FrRATERECET O HEME - HLIE B S BS HR B AIZEEX » WERIIRRHT
AL - FEEEHERIN HAE - RrEEERTRERERNERERNRR - BEUEERK
HIRRRBLEM R - ERE ARRERMEEIEE LUK EREAERER DT ESHIR
KRER (BhF - 1990) - REIIEA E B RRIREEEMAE - BRTTHARSSEEE  BRBRE
B BRI R G R EEA MR » UBSHE e ESESREET Bt » E—
B RRE—F R -

HEAFRSHEERERTIE B R » BR=PTIHERRAT1982—1990FE NENZEATE
HeEE - BNEHE > WEZISmmI EEREE > BHE » BRBENRERNHEEHEEZ (C.V.)
11 85 B 43 51 £50.5-1.36 » 0.13-0.97 » 0.55-1.98 » 0.07-0.21 » 0.02-0.08 » 0.02-0.1587 » ZEKH
RENEHEENABBRRER » BHERZ > THRER/D » IFTRIBES 08BN » BIEER
BERUEEEM LB  BHTREENBRIFBD » FENREEE SRS REE (EE~EN
) NEAIRERRRZBLEA - FERBREEE » OUATY () SE R R
HEEENME » LR RRNR B o T RN T R » A TN R RET RN R 5T
EEIHAE (B—) - #8.2>RT WMAKER HHSEOESERAEEERS » WGEN
WMAKER # HEWE » B EAREROSEE  LURERESERE - BNERZE > MAHBEAES -

HR= A BRI T HE SRR S 4 A F M EEHR 22N ET » EABP RSN RN
BB ERRA - (R NS EHERTYERE » {4 WGEN 2 WMAKER 7ERR A ER SR RE
JRBUER 8 SR/ MAEE R - To4E B ST EANR RS > QIR T WMAKER #f B 5B ASHER HErE
4t » WGEN 7MEWMAKER #EE IR S B AR A8 SR/ VNEEE » WMAKER & H 548 AR B g
ER B FUTRBRRIE - 1t#FR WMAKER BT RERBERSBEREHIMES R » REERR S8
FEBIAE RIS - 5351 » ERERREREREL  DER (L. N\, AA) WFSHEBER/

» MARNFIEEBEBK » WGEN BB T —Reik
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= - BERBRATARERAMER WGEN &k WMAKER FEI1# ik

TABLE 3. Comparison of the generated data by WGEN and WMAKER with the observed
weather data at Taiwan Agricultural Research Institute.

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. ANN.
PRECIPITATION
AMOUNT
MEAN (mm)
TARI 36.68 98.62 113.18 164.93 214.87 279.84 186.67 297.64 143.41 3.98 23.97 2047 1,584.26
WGEN 27.00 86.13 12296 160.97 193.07 360.49 197.78 363.53 176.89 222 1562 2548 1,732.13
WMAKER 38.62 83.49 110.46 140.76 277.94 299.09 196.50 272.80 161.27 324 2977 2512 1,639.06
C.V.
TARI 0.77 1.29 0.64 0.99 0.50 0.54 0.78 0.66 0.84 1.28 1.36 1.04 0.18
WGEN 0.84 0.65 0.39 0.52 0.67 0.75 0.69 0.59 0.47 1.40 0.87 0.67 0.18
WMAKER 0.41 0.72 0.49 0.49 0.37 0.32 0.24 0.34 0.65 1.64 1.27 0.62 0.16
NO. OF RAINY DAYS
MEAN (days)
TARI 5.78 922 1144 1011 1133 12,78 11.78 12.89 8.56 1.11 2.78 3.56 101.33
WGEN 478 8.78 13.22 1033 10.67 1222 11.78 12.22 8.44 0.89 2.67 411  100.11
WMAKER 6.67 8.56 989 1056 1500 1344 1222 1211 9.00 0.89 2.78 456  105.67
C.V.
TARI 0.55 0.76 0.41 0.44 0.41 0.29 0.13 0.41 0.48 0.84 0.97 0.47 0.12
WGEN 0.59 0.60 0.38 0.28 0.44 0.43 0.27 0.27 0.33 1.19 0.82 0.49 0.08
WMAKER (.44 0.64 0.44 0.41 0.32 0.25 0.15 0.41 0.45 0.88 0.711 0.45 0.11
NO. DAYS> =15MM
MEAN (days)
TARI 0.56 2.22 2.22 3.00 4,33 5.33 3.11 4,78 2.78 0.00 0.44 0.22 29.00
WGEN 0.44 2.22 2.78 3.33 4,22 6.22 3.89 5.11 3.67 0.00 0.11 0.22 32.22
WMAKER 0.22 1.67 244 3.00 9.00** 9.78* 5.1 9.00** 3.56 0.11 0.67 0.56 45.11**
C.V.
TARI 131 1.38 0.95 0.94 0.59 0.55 0.63 0.58 0.78 0.00 1.63 1.98 0.21
WGEN 1.19 0.77 0.53 0.50 0.65 0.65 0.49 0.62 0.47 0.00 3.00 1.98 0.13
WMAKER 1.98 1.20 0.82 0.58 0.34 0.33 0.40 0.30 0.69 3.00 1.68 1.31 0.12
SOLAR RADIATION
MEAN (MJ/mt/day)
TARI 1115 11.82 1348 1473 1584 1612 1734 17.03 16.28 15.03 12.00 10.59 14.28
WGEN 1139 118 1268 1438 1571 1638 1733 16.74 1556 1498 12.08 10.97 14.17
WMAKER 13.73** 14.10* 16.14** 18,15** 18.63** 20.06** 20.09** 21.16** 18.68** 19.05** 14.48** 12.44** 17.23**
C.V.
TARI 0.11 0.21 0.13 0.17 0.09 0.12 0.08 0.15 0.13 0.07 0.10 0.10 0.06
WGEN 0.03 0.10 0.11 0.08 0.10 0.08 0.05 0.04 0.03 0.04 0.06 0.05 0.01
WMAKER 0.010 0.029 0.013 0.019 0.013 0.021 0.011 0.029 0.029 0.005 0.008 0.008 0.005
TEMPERATURE
MAXIMUM TEMPERATURE
MEAN (°C)
TARI 2233 2198 2372 2692 2996 31.89 3356 3280 31.86 3048 27.38 23.62 28.04
WGEN 2232 21.73 2255 27.13 3026 3171 3355 3298 3141 30.09 27.36 24.27 27.95
WMAKER 22.49 2159 2284 2656 20.37 32.04 32.98* 34.22** 32.08 32.41** 27.59 22.83* 28.08
C.V.
TARI 0.05 0.08 0.06 0.05 0.03 0.02 0.02 0.02 0.03 0.02 0.04 0.04 0.01
WGEN 006 0.05 008 004 004 002 002 002 001 003 004 0.6 0.01
WMAKER 0.025 0.035 0.019 0015 0.010 0.008 0.006 0013 0.014 0.005 0.017 0.018 0.003
MINIMUM TEMPERATURE
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MEAN (°C)

TARI 1136 13.03 1484 1827 2151 2315 2418 2430 2287 2034 1638 11.60 18.49
WGEN 1132 1313 1415 1858 2169 2286 24.30 2443 22,60 20.01 1625 11.90 18.44
WMAKER 11.66 13.03 1474 1827 2159 23.23 24.01 23.29** 22.07** 18.82** 16.75 13.00** 18.37
C.V.

TARI 015 008 008 005 003 002 003 002 003 004 010 009 0.02
WGEN 010 008 0.08 005 003 001 002 001 003 005 006 011 0.02
WMAKER 0.020 0.022 0014 0005 0.004 0.005 0002 0.006 0005 0.003 001 0020 0.004

C.V. : Relative deviation
* : Generated values significantly different from observed values at 5% level by t-test
** : Generated values significantly different from observed values at 1% level by t-test

A RS RER - BRBRIERREHEE WGEN & WMAKER BREEHEREH
» M BARHREAE E BA R - Wik - FEMFIRRIERREEBR 2T L Bk ~ BoELH
HTERIRREIRS » 3R WGEN HEHIE BRFBE > URESIENEREBRREERNT » WH
YRR » FERAITRY ©
=~ +WGEN B WMAKER 2@ RTRRIRES AR

LA1982~19864F AL AFAY H RR AR AR AR RS WAL H 2 2B - HHN1987T~1990F 2 HRR
B BRI R NENAFERRE - HER - BERNRE RN HIEZ LB AE fu~+7~
121987~ 1990 M B IR KA R KA AMER » RIEUFERREEIRER » FILHAER IR
[ ZREEHEE - ATMRNVERRBRTERZEREL > BT WMAKER % HHEZ
TERESES  ERREEENRRE > HREHHE  BNERZREA - WGEN ELUNFRR
TER IR R BURBSIE IR 5T R A S B AR ) » BERIAERRBHE
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Applicable Measurement and Analysis of
Climatic Data Models'

Chi-Ling Chen?, Kung-Shy Chi®, Chen-Fang Lin*

Summary

Daily weather data are required for many applications and assessments. Two computer
simulation models, namely, WGEN and WMAKER, were used to generate the daily precipi-
tation, solar radiation, maximum temperature, and minimum temperature. This study tests
the simulation accuracy of the models, based on the daily weather data collected at Taiwan
Agricultural Research Institute, Wu-feng, Taiwan from 1982 to 1990. This study also tests
their predictability, based on the weather data from 1982 to 1987, on predicting the weather
data of the next four years. The statistical t-tests of mean monthly and annual weather
variables revealed that applying WGEN on simulating and predicting the daily weather data
at Wu-feng, Taiwan are highly acceptable, although WMAKER does not promise well for
the test especially in the simulation of solar radiation. In conclusion, it is suitable to apply
WGEN as weather generator, as was proved by analyzing the nine years historical weather
data at Taiwan Agricultural Research Institute, Wu-feng.

Key words : WGEN, WMAKER, weather model, weather prediction.
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