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Table 1. Phenological periods for “Xiami’ and comparable peach cultivars tested at ARI from 2002 to

2004
Bloom date Harvest date
Cultivar and Start Full Last Start Full Last FDP?
good selection bloom bloom  bloom harvest harvest harvest (day)
2002
Premier 6 Feb. 20 Feb. 25Feb. 29 Apr. 6 May 24 May 76~89 (E) Y
Flordared 6 Feb. 15Feb. 25Feb. 13May 13 May 28 May 88~97 (E~M)
In-ge-taur 6 Feb. 15Feb. 25Feb. 24 May  7Jun. 24 Jun. 108~120 (M~L)
SpringHoney 6 Feb. 20 Feb. 25 Feb. 16 Apr. 23 Apr. 24 May 63~89 (E)
Xiami 22 Jan. 6 Feb. 15 Feb. 14 May 28 May 4 Jun. 110~113 (M)

ARI 86-115* 22 Jan. 6 Feb. 15 Feb. 17 Apr. 22 Apr. 10 May 76~96 (E~M)
2003

Premier 29Jan. 20 Feb. 27 Feb. 24 Apr. 13 May 29 May 83~92 (E~M)
Flordared 9Jan. 29Jan. 27 Feb. 29 Apr.  6May 29 May 92~110 (M)
In-ge-taur 6 Feb. 27 Feb. - 9Jun. 23Jun. 30 Jun. 117~124 (L)
SpringHoney 22 Jan. 13 Feb. 27 Feb. 24 Apr. 29 Apr. 22 May 76~92 (E)
Xiami 15Jan. 13 Feb. 20 Feb. 20 May 29 May 11 Jun. 106~126 (M~L)

ARI 86-115* 9 Jan. 6 Feb. 27 Feb. 29 Apr.  6May 13 May 90~111 (E~M)
2004

Premier 3Feb. 24Feb. 4 Mar. 28 Apr. 18 May 8 Jun. 85~97 (E~M)
Flordared 3Feb. 17Feb. 24 Feb. 4 May 18 May 15 Jun. 92~113 (M)
In-ge-taur 17 Feb. 24 Feb. 4 Mar. 15Jdun. 24 Jun. 13 Jul. 122~132 (L)
SpringHoney 9 Feb. 24 Feb. 4 Mar. 28 Apr. 11 May 18 May 78~85 (E)
Xiami 3Feb. 9Feb. 4 Mar. 8 Jun. 8Jun. 15Jun. 113~127 (M~L)

ARI86-115% 9Feb. 17Feb. 4Mar.  28Apr. 18May 25May  80~92 (E~M)

2FDP (Fruit development period) : from full bloom to first commercial harvest.

Y Ripening period: VE: Very early ripening, FDP <65days; E: Early ripening, FDP<66~90 days; M: Medium
ripening, FDP=91~115 days; L: Late ripening, FDP=116~140 days, E~M: Early to medium ripening, M~L:
Medium to late ripening (Wang & Lu 1992).

* ARI: Agricultural Research Institute. Good Selection derived from ‘Flordared’ x ‘Premier’.

EHRARERFFHRE - E*J[ESZ'90~93ﬁF [l R R ST E T I
Al ’S‘“«f’i‘ﬁjﬁw*ﬂ?}lﬁ WLl B o BRI 2T 920~ 30 g}ﬁ [T H B
TR > 2 TSR pA s Y ’ﬁ‘}ﬁml"‘ﬂﬁf#" RIS peicte s STLR



6 TR PR 57 55 & 5y 1 1

F2. MILF =937 AN R TR ki PPE T BRI AR
Table 2. Performance of fruit characteristics for “Xiami’ and comparable peach cultivars tested at ARI
from 2002 to 2004

Soluble
Cultivar and solids Acidity
good selection Texture Stone freeness Fruit wt (g)* (°Brix) (%)Y Flesh color
2002
Premier Melting Semi-Free 108 b * 11.7 bc 0.34b White
Flordared Melting Free 115 ab 11.0c 0.75a White
In-ge-taur Stony hard Cling 138 ab 142a 0.88 a White
SpringHoney Melting Semi-Free 121 ab 13.2 ab 0.37b White/Red
Xiami Melting Free 120 ab 142a 0.29b White
ARI 86-115 " Melting Free 112 ab 9.7c 0.37b White
2003
Premier Melting Semi-Free 99 bc * 11.8ab 0.36 b White
Flordared Melting Free 145 aa 12.5ab 0.84a White
In-ge-taur Stony hard Cling 124 ab 11.8ab 0.8la White
SpringHoney Melting Semi-Free 119 abc 11.7b 0.50b White/Red
Xiami Melting Free 136 a 134 a 0.38b White
ARI 86-115" Melting Free 94c 12.0 ab 0.37b White
2004
Premier Melting Semi-Free 114 c* 12.6 ab 0.30b White
Flordared Melting Free 199 a 11.6 bc 1.14a White
In-ge-taur Stony hard Cling 152 b 12.3abc 0.83a White
SpringHoney Melting Semi-Free 133 bc 10.7c 0.25b White/Red
Xiami Melting Free 128 bc 135a 0.42b White
ARI 86-115" Melting Free 123 be 123abc  0.29b White

? Each value is a mean of 30 fruits, Small 46~62 g; Small-medium 63~83 g; Medium 84~104 g; Large 105~125 g;
Very large over 126 g (lvascu 1998).

Y Acidity is calculated as percent malic acid, very low 0.20~0.40%; low 0.41~0.60%; medium 0.61~0.80%; high
0.81~1.0%; very high 1.01~1.30%.

¥ Means in the same colume followed by the same letter are not significantly different at 5% level by Least
Significant Difference (LSD).

" Good selection derived from ‘Flordared’ x ‘Premier’.
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Table 3. Changes in flesh firmness of ‘Xiami’ and comparable peach flesh types after harvest storing in
25+ 2°C in 2005

Flesh firmness (kg/cm?) 2

Cultivar 0 day 3 day 6 day 9 day 12 day
Premier 16.8+2.6 3205 1.7+04 12+04 -
In-ge-taur 179+13 17.0+£2.6 78+14 3.8+0.3 3.2+05
SpringHoney 157+15 3.1+05 1.8+0.3 1.7+0.2 —
Xiami 143+23 35109 1.7+0.3 05+0.1 —

Z With 7.9 mm and 11.3 mm plunger.
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Table 4. Determination of ch|II units for unknown units of * E(laml peach based on reratlve order and
blooming dates of known key cultivars at Wu-feng, Taichung, Taiwan in 2003

Estimated CU of Blooming dates and number of opening flowers *
key cultivars 9Jan. 15Jan. 22Jan. 29Jan. 6Feb. 13Feb. 20Feb. 27 Feb.
Flordared 100 39.0%Y 109.0 294.0 640.0*** 453.0 961.0 673.0 356.0
(2.0) (40) (3700 (11.0) (19.0) (180) (137.0) (310.0)
Premier 150 2.7 2.0 4.7 43.7* 76.7 84.3 388.7**  425.3
(12.0)  (310.3)
TropicSweet 175 3.7 5.0 36.3* 70.0 136.0 129.7 305.0**  176.7
(1.7) (4.3) (0.7)  (126.3) (143.0)
TropicSnow 200 14.0 27.0 101.0* 153.5 374.0 430.0 1,285.5** 4595

(0.5) (10.5) (3.5 (7.5) (13.0) (134.0) (265.0)
Unknown units of peach

Xiami 0 540* 790  81.0 1500 4100 1880  98.0
(2.0) (100) (120) (140) (140) (200) (85.)

? Each value is a mean of 2 plants.
Y * Start bloom: more than 5% of flowers open, number of fruit setting given in the parenthesis.
*** Eull bloom: 60%~80% flowers open and considered as the date of rest completion.
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Table 5. The winter temperature record from tree dormancy to flowerlng period at ARI from 2001 to

2004
. 2001~2002
Temperature (C)
Nov. Dec. Jan. Feb. Mar.
Means of monthy 19.7 18.4 16.6 185 21.7
Means of daily max 26.7 24.4 234 24.2 27.0
Means of daily min 14.8 141 11.7 14.3 18.0
. 2002~2003
Temperature (C)
Nov. Dec. Jan. Feb. Mar.
Means of monthy 21.2 18.8 15.8 18.6 19.6
Means of daily max 27.2 24.9 22.5 245 24.7
Means of daily min 16.8 14.5 10.6 14.6 15.9
0 2003~2004
Temperature ('C)
Nov. Dec. Jan. Feb. Mar.
Means of monthy 22.9 16.9 17.0 18.0 19.6
Means of daily max 28.8 24.6 24.4 24.1 24.8

Means of daily min 19.1 11.0 11.7 13.6 16.0
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Table 6. Phenological period for ‘Xlaml at two locations in central and northern part of Taiwan from

2003 to 2004

Testing site Altitude(m) Bloom date Ripening date FDP ?*(days)
2003

Fuhsing 500 -7 — —

Shinshe 535 27 Jan. 10 Jun.~18 Jun. 139
2004

Fuhsing 500 (31 Jan.)* 31 May~15 Jun. 121~136

Shinshe 535 25 Jan.~13 Feb. (5 Feb.)* 25 May~ 8 Jun. 116~121

2FDP (Fruit development period): from full bloom to first commercial harvest.
Y —:not investigate.
*(): Date of full bloom.

SIBI92EF %035 {J TN T T AVl e B A
Table 7. Performance of fruit characteristics for ‘Xiami’ and comparable peach cultivars fruited at
Shinshe Township from 2003 to 2004

Fruit wt” Soluble solidsY Acidity” Red color

Cultivar (9) (°Brix) (%) (%)
2003

Premier 91c 119a 041a 70

SpringHoney 118 b 10.5a 0.33a 90

Xiami? 198 a 105a 0.38a 50
2004

Premier 103 ¢ 9.5ab 0.52a 60

SpringHoney 114 be 9.0b 0.62 a 80

Xiami® 205a 11.1a 0.55a 30

? Date of fruit harvest, June 10~18 in 2003, May 25~June 8 in 2004.

Y Each value is a mean of 10 fruits 3 replications. Means in the same column in the same year followed by
the same letter are not insignificantly different at 5% level by Least Significant Difference (LSD)
analysis.

EATE AT AT TOREFR T R H K L E (Robertson et al. 1992) » FliFEE . < FAH
E‘ﬁ'rﬁp’?ﬁuw%ﬁ:ﬁ"ﬁﬂfﬁﬁ RS T TR ARG AL
i1l GRS %E’?ﬁf{[ 15 kg/lem® B (#3) > 'f&[iﬁﬂiﬁ'ﬁ4#’J14rig7 ~14.2°BrixV [ti]
(#2) - A i -

W2 ERE

Asherofts™ * (1997) R FI T RI .F.Jza‘&i EiES P%T%LIGW TPVRSC RUE S

T‘EF“?%JLﬁ("]E' & IiT [ﬂi*%%ﬁ*ﬁ BRI F”E*?H BB — 5 5 e =2 lfﬁ'J (Saure
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Breeding of ‘Xiami’ peach [Prunus persica
SUMMERHONEY (“Xiami’)]

Shyi-Kuan Ou??®, Chia-Wei Song,? and Chien-Yih Lin?

Abstract

Ou, S. K., C. W. Song, and C. Y. Lin. 2006. Breeding of ‘Xiami’ peach [Prunus persica SUMMERHONEY (‘Xiami’)]. J.
Taiwan Agric. Res. 55:1-12.

‘Xiami’, a late ripening, low acid, white, melting flesh very large-fruited, and very low chilling
requirement peach [Prunus persica SUMMERHONEY (‘Xiami’)], was developed for lowland subtropical
environments. ‘Xiami’ peach is named for its late ripening time and juicy, low acid, sweet fruit.

Key words: Prunus persica, Fruit breeding, Very low chilling requirement, Medium late ripening.

1. Contribution No.2248 from Agricultural Research Institute, Council of Agriculture. Accepted: January 17, 2006.

2. Senior Horticulturist and Director of Horticulture Division, Assistant Horticulturist, Director General,
respectively, ARI, Wufeng, Taichung, Taiwan, ROC.

3. Corresponding author, e-mail: skou@wufeng.tari.gov.tw ; Fax: (04)23399544.



T",?ﬁ%{iﬁﬁm{:’@. Taiwan Agric. Res.) 55(1):13~24(2006)

oL BEHER
=X FRERS S UL TS S S &

W OR

PROET 2P GRAEHT SRR T R 0 2006 B RAUE o Rl R
55:13-24 ¢
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F@’ﬁﬁ*ﬁn{f AT RURE © WeE o R R AR R TR A '/’F‘ g B
7] BRI fgﬁ(mﬁ@’ﬁﬁsl f/4F; Phytophthora cinnamomi == P. palmivora - £l i
P. cinnamomi 53 B 1115 N il > H 57Tk » ?lJTﬁYAlé?SO AZBARE ¢y P. palmivora 53
B IR > H24 AZPIEE o 1 gl%ﬁfﬁm%&@ FV P, palmivora (A2) © S
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Al

550 (Persea Americana Mill.) £5 F1Fi =5 TS ~ ﬁ%’i\; ’ﬂfﬁ*/iﬁf’,%‘ ﬁ?:i%iff-ﬁ?%‘#&
500 ha f; (fifHEF LB - w#¢’&%ﬁmﬁ[u#H%$%mﬁi,yiﬁp
ST A BB RIS SR R R e B
Gt T SRR RS R VA - St SRS A B e
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ﬁm‘ . %@JW?F", ~ g | 4 f PPEEE ESET “JJL@FW%W%%HH ’ i%n"ﬂﬁ%ﬁﬂ’%?f}??i[ I
‘DI (Coffey 1987 ; Darvas 1984 ; Pegg et al. 1985 ; Zentmyer 1980) - i 'F"[?ﬁ 2 k?ﬁféit’ )
[ = (Ann & Ko 1985 5 Ko 1978) i&—[ r»“ l%ﬁiﬁ?[ﬁ‘ STEEHEZ] P. cinnamomi » [HH54 55y
’ﬂ?‘;‘*ﬂiﬁﬂ‘%@_ ﬁ b W?’H@ He 71”? ri 2% A EIE N TR I?’F*b?ﬁﬂ’ﬁf ™
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l SRR T PO B R ¢ 27224956 - 0 [ 1] 1 95 1F[1TT -
2. A Bk PSRRI AT ﬁ#ﬂ%%“'?ﬁﬂ%ﬁ% FA PR, ~ FURFAE RS ~ PR o Bl B
Hls S5 -

3. P }*4 (% : pjann@wufeng.tari.gov.tw ; [EH 4 : (04)23338162 °
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BEMNELSE : [FAHwang=" (1976) Tﬁf@ﬂrmi AR 2+ g ﬁl}H%lﬁFrﬁS% V-8A
(5% V-8 juice agar ° £ 6% V-8ZEZ 1T ~ 0.020%0R A~ 5%@‘%,) _Hﬁ%B 5 days > }Hf%u*gfrﬁ*uﬁi
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(chlamydospores) @ﬁmﬁgﬁwﬁﬂ (hyphal swellings) » & A ] > S ERIFRL00( o

BCEIE! (mating type) RYRITE @ M ESAFRA 5% V- 8A_H§Fﬁ§3-5 daysix > “J5%3 x 3 x 3 mm
AR F2 T F’ﬁfjlo mL fU#E10% V-8Aif}§:" (6 cm dia., Pyrex Co.) fup[iH 7‘i24°cﬁ“%ﬁﬁiﬁfﬁ§
6-10 days 8 i o R EAEEE N SiAR T NI R o YpEp R T ﬁf%l” (155 [fil A7 ]
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B Fifh R ISR o Do R RO LRI ) ) BB - 450 By
FIPHE T I B 0 (1) > RS 1R ) S22 7 [ 15 Phytophthora. cinnamomi
Rands » H 577tk IR ("lf’jf/?\’F’i%Jﬁ’:pg‘z{m P BE[TOUE ) STEEE] P. palmivora o H 24
F = 5T B IS P. palmivora 1A -

[l 14 ~ SARUBI D FESON B MRG0 () 2) 3 RpELE (W 3) 1 Repy ey
( qgﬂ 4)e

Fig. 1~4. Symptoms of avocado plants attacked by Phytophthora. Diseased plants showing slow decline and twig
dieback (Fig. 1) or quick decline (Fig. 2); Diseased roots (Fig. 3); An infected fruit (Fig. 4).
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BEBUEREP. cinnamomiz iz REB A IR45 14

e 53 BEZAYP. cinnamomi (i EETARE T PDA FIY iy 1 Bk $5 5 E f?ﬂ*ﬁa@%{kq‘aﬁ' s (rosette
pattern) (q*;:[IS) » 7-5% V- SAF&S% V-8Bf [lnﬁ‘%’?&*ﬁ% VIR i“’»é'*‘ jﬁ}{k (coralloid)
=AY F fﬂ%ﬁ(spherical) ElfJf;ﬂ/“\'“\’j;?,ﬁ%?E‘ (q%%) » £ P. cinnamomi #j lJ’-’Fﬁf?I e
| $57541-45 um o HEEERAR - T [m'?ﬁ'p‘/?ffzﬁgiﬂ‘fﬁégij )Ry Ja B [ﬁ%iﬁ?#ﬂ@ﬁﬁz (mineral
solution) <% ,&E[Jﬂ; qufggﬁg[gun/ . [EHJI/PW}* 7)o ZFREE (papilla) T (ﬁ%ﬂ
7) o UL % F HEIN iﬁc@a (proliferated sporangla) Hage o] 2 1559F355-74 x 35-
42 pm > W B Pk 19151.57-1.82 -

#* 1. @/ﬁ RIF ! @fﬁ [l Fﬁ%[‘?j%
Table 1. Isolation of Phytophthora species from diseased avocado tissues

No. of

Phytophthora isolates Identifying Mating Isolation

species isolated Disease obtained number type Location year
P. cinnamomi Root rot 6 PCiA 1-1~6 6 A Matou, Tainan 1977
P. cinnamomi Root rot 15 PCiA 2-1~15 15 A Chia-yi, 1977
P. cinnamomi Root rot 3 PCiA 3-1~3 3A? Chia-yi 1978
P. cinnamomi Root rot 2 PCiA 4-1,2 2A? Chia-yi 1988
P. cinnamomi Root rot 4 PCiA5-1~4 4A? Tainan, Chiali 1990
P. cinnamomi Root rot 8 PCiA 6-1~3 3A? Chia-shian, Kaohsiung 1990
P. cinnamomi Root rot 4 PCIAT7-1~4 4 A? Min-hsiung, Chia-yi 1991
P. cinnamomi Root rot 7 PCiA 8-1~7 7A Chung-pu, Chia-yi 1991
P. cinnamomi Root rot 4 PCiA9-1~4 4 A? Tian-wei, Changhua 1991
P. cinnamomi Root rot 3 PCiA 10-1~3 3A? Chia-yi 1994
P. cinnamomi Root rot 1 PCiA 11 1A? Chung-liau, Nantow 2004

Subtotal 57 7A%50 A
P. palmivora Root rot 19 PPaA1-1~19 19 A Matou, Tainan 1977
P. palmivora Root rot 4 PPaA2-1~4 4 A? Da-nei, Tainan 1998
P. palmivora Fruit rot 1 PPaA3 1A? Lu-gu, Nantow 1998
P. palmivora Root rot PPaA4 1A? Yu-chin, Changhua 2004

Subtotal 25 25 A

Total 82

Phytophthora cinnamomi £ 1@[%“%“ E] (heterothallism)

parasitica #ﬁﬁﬁﬂﬁﬁ'“ﬁﬂﬁfﬁ%m '[ ;

HER10{ Y 53 1 1V BOFAFRIS A2 EESEAR

* HURE R TS S [EEP

e %Ji

2 5 0 5 0 BT P PR TR KD AL RS9
ﬁ'}’ﬂJE'JTFEJEU? (Ko 1978) - JHIFE[afRI= ¢ HR% 4

i < g BB E L o B (oogonia) AT i} Y R
(antheridia) %&F - *ﬁ[;’?%‘f’g‘t’ (@'8) ff“ o (ﬁ%ﬁ@) o F ’[‘fkﬂc FER PN BNE (oogonia)

T $5915,33-36 pm ;Y= A ] HES30-32 pm s AR N T JF:J19 20%16-17 pm -
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RLEIVRE (PCIA2-52PCIAG-1) HHIRE - P i[5~ ooy ~ Jobply & =L 55 (109)30(-
33)C ([fi10) -

E&3dfEmE P. palmivora ZRZREEE RS

JTEEEfY P palmivora ffE[AAK T PDA )55 I Bafs 1 o SR TR > 5% V- 8AP.I.J%"
By BV SRS FIHES P cinnamomi 55 [ > o] T EES27-29 pm e [ %lﬁiiﬁﬁ%
5% V-8A '—ﬁij’uﬁﬁ&%i' .‘%’zﬁﬁﬁﬁ*}{ﬁﬁ/ﬁﬁ@: Joge ') e (simple sympodium) =4 4 6w
BeA o B 13100 17 F Y Gl 20 ) b o AV BARIEIES AR, o S e - PO
JEREF - P+ (deciduous) ~ SUHIE (pedicel) o Juge— ] 7 $5554545-52 x 30-34 pm > fuge =
PrET15151.49-1.53 (R2) -

FIFRZ055 8D P palmivora ELEGRTE] > Ryl HUBTH25PPE » 298 A% RIS o F[[R APk
(Ko 1978) » j[Zt %ﬁﬂf DEE & G107 o R AR AT 3 o = B Wi R R

qav 5~9 ~ [iEA @JTF [#IPhytophthora cinnamomifi# F‘L:’E] (Eal) PC|A2ff|H€11‘/‘ 24CH=6[! [/Eel?“ésﬁ%rw ([ﬁ' 5): |
Bv =R (605 1B (I 7) 5 J9~ i a g (I 8) =gl <s (I 9) - G =
20 um)

Fig. 5~9. Characteristics of Phytophthora cinnamomi isolated from avocado root. Colonies of isolate PCiA? growth
on PDA (left) and 5% V-8 agar (right) at 24°C for 6 days (Fig. 5); Chlamydospores and coralloid hyphal swellings
(Fig. 6); A sporangium (Fig. 7); Oospore in oogonium with 1-celled antheridium (Fig. 8); 2-celled antheridium (Fig.
9). (bar = 20 pm).
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Fig. 10. Mycelial growth of avocado Phytophthora isolates on 5% V-8 agar at different temperatures.

Hig o FIEE GRSl mIEs (oogonia) A9 (30-) 324 (-36) pm 5 et Al EY (22-)
264(30) um ;RS [ T 1 (4-) 9.3 (-12) x (10-) 13 (-16) um (%2) -

AR IV AR (PPAALZEPPaA2 ) I - P s [ ~ el ~ el & e fE (12-)30(-33-
35)C ([#10) -
RiEERE

=6 [N W\JJF WFENEAE O A e E] SR 'E?’lé‘ﬂfﬁ'ﬁ@”ﬁt B BN -
T[ %%g YRRV R T (R3) > H H”}%’?w FIg sl A Pak: G SRR ET

HEEI T IEI 44.4% Y RFFERESIRERRT-D 5 [ FI ST BT (T VT BE AR L P 1R

3% o mﬁia@:? #% » P. cinnamomi 577 El}%%ﬁ?ﬁgﬁ Vﬁ—?{? JTEEHE]
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PSP palmivora fWELRRIFIRAIS [ > G HSESEORE  RESE L IES R
o[BI A IR, Jf‘ff’%(ﬁ' f' o Q@J—TE%JEUI;P:F |JTEE S B STEEE] P palmivora o P9t o U ge BRI
TR FAPEAC AN R G Ry A G VA=~ ][ R A £ 100%
BRI E R Z 2R A5

[ VB N B = T B P SR A A ?**?ﬁ%@vﬁkﬁﬁJ’@Hwﬁjzm
(U ARE ALY SRR PRI B b sl s 5 5O B ARE1000(F iR + 2 4
V@ﬁﬁ?%%mmﬁyﬁﬁﬁéwd%*hﬂﬁﬁ%ﬂﬁﬁﬁﬁ’@%:ﬁ%%ﬁWiﬁﬂ
> SRR AL S SRR R 1 B (R4)

2. JTEEE 'E%‘,fiﬂﬁf[ I [nﬁ‘r@ff [#i(Phytophthora cinnamomi == P. palmivora)fzitf V Jv == {415

T
Table ZEII Size of sporangia and sex organs of Phytophthora isolates isolated from diseased root tissues of
Avocado
Phytophthora Sporangia Antheridia
species and Lengthxwidth Length/ ~ Chlamydospores  Oogonia Oosporea  (Lengthxwidth)
isolate (um) width (Diam. in pm)  (Diam.in um) (Diam.in pm) (um)
P. cinnamomi
PCiA2-5, A2 45-95 x 30-55 1.38-2.25 27.5-56 23-45 20-40 15-28 x 13-20
(74.4 x 41.2)* (1.82) (44.0) (36.2) (32.3) (20 x 17.2)
PCiA9-1, A? 55-95 x 35-45 1.3-2.3 35.5-57.5 25.0-42.5 20.0-38.0 16-28x15-20
(70.1 x 42.0) (1.67) (44.8) (33.2) (29.9) (19.2 x 16.3)
PCiA11,A?  32.5-80 x 25-50 1.1-22 35-45 —Y — -
(59.7 x 37.8) (1.58) (41.1)
P. palmivora, A
PPaA1-5 41-65 x 30-40 1.21-191 15-25 — — —
(52.1 % 34.2) (1.53) (21.4)
PPaA2-1 29.5-60 x 22.5-40  1.22-1.85 17.5-30.5 26-36 22-30 5-10 x 5-10
(45.7 x 30.5) (1.49) (27.1) (32.4) (26.4) (9.3 x 13)

? Data in parenthesis refer to average value.
Y —: Not tested.

3. [EAApEEREATHE7E Phytophthora cinnamomi & gﬁ‘)ﬁ l?”l/
Table 3. Pathogemuty of Phytophthora cinnamomi to avocado seedling

Isolate of Seedling killed (%) after

Phytophthora 3 months 6 months 9 months
PCiA 4-1 0 11.1 66.7
PCiA 8-1 0 44.4 80.9
PCiA9-1 0 0 33.3
Control 0 0 0

? Soil containing 6-month-old seedlings planted in pots (7.5 x 7.5 x 45 cm) was drenched, individually, with 100 mL
mycelial solution of test isolate of P. cinnamomi. Nine seedlings were used for each treatment.
Y Data were taken 3, 6 and 9 months after inoculation.
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F 4~ BFPESCPE VBRI R
Table 4. Control of Phytophthora root rot of avocado seedlings with a neutralized phosphorous acid
solution and two fungicides

Concentration Seedling Plant vigor
Treatment (dilution times) killed (%) Height (cm)  Weight (g/plant)
Test 1
H;PO5Y 1000 ppm 0 98.8 a* 311 b
80% Fosetyl-aluminum WP 200 X 0 106.3 a 366 b
Metalaxyl mancozeb WP 1000 X 20 60.3 b 124 ¢
Control (with pathogen) 60 475b 9 c
Control (without pathogen) 0 1125a 497 a
Test 2
HsPO, 1000 ppm 0 944 a 360 b
80% Fosetyl-aluminum WP 200 X 0 98.2a 466 ab
Metalaxyl WP 1000 X 0 99.3a 414 ab
Control (with pathogen) 50 62.8Db 186 ¢
Control (without pathogen) 0 109.6 a 514 a

% Pots containing of seedlings were drenched individually with 200 mL chemical solution 3 times with a 3 months interval

and each tested seedling was inoculated with 100 mL mycelial solution of Phytophthora cinnamomi before first chemical

application. Disease and plant vigor were investigated 3 month after the last chemical application.

¥ H3POj3 solution was neutralized to pH 6.5 with 1IN KOH.

PPPPPPPPX Data followed by the same letters in each column within the same test were not significantly different at 5%
according to LSD analysis.

RN
(589 L (Erwin & Ribeiro 1996 ; Zentmyer 1980) @$f§§i ,J/@JFF [ER R - Ff
P. cinnamomi, P. citricola Swada * P. palmivora » £l {[1 P. cmnamoml ERIEaEEl f‘ﬁiﬁ’lt; J’rf [ P.
citricola = gld[*—ﬁhgll[f 7y (collar rot) » &k R A [ETHIE] - ¢%{4’§>§ﬁ$\| GBS 3R ,_J?x»
’F[?ﬁfﬁﬁi@iﬁ VB R Ry np}? P. cinnamomi == P. palmivora » #! HI GRS 3? j?
73 B Y tﬁrj[ﬁlﬂa&lﬁaﬁﬂﬁ b= P b O RUA P palmivora b FITRAUANLEEE I s

SVEEHE] > BRI VR

mJI/F:ﬁj IfﬁFﬂL‘i | [F,?ﬁ /A V@J‘ﬁ]}[ P. cinnamomi == P. palmivora Ee[ﬁijfdﬁd@ﬁffgj
(typical type) (Waterhouse 1963) o [LUTF ﬁl[%ﬂpl  BFEEEE D AR > P.ocinnamomi T, fi AR
R o,ﬁ’ﬁ‘%&[ﬁ&'%ﬁ‘?ﬁiﬁ'm P PRI ARV 2 BEES STRAT - B E R
& P. cinnamomi fivd/ = f‘f?}fgmiﬁjllfgr (Ann et al. 2004 ; H5|eh et al. 2001 ; Hsu 2002) - [=[iEEC
9 > ”CIJT[%“ii ’fﬁ’lﬁ‘ A~ BT R Elf FESRR GFERRA i P palmivorapfjfﬁiéfi
ifﬂ%i}? 257%" (Ann 1980 > 1995 a » 2000a - 2000b Hsu 2002) » [=[EZIE ‘F EHF,%‘H@E@] S RN
o SR IR R %%%¢~ ST B %‘%W%‘uﬂﬁ‘ﬁﬁﬁ‘ﬁ@
W TR SR ORPER) P (e Z‘\Egj B ﬁ,z\% S B
@%ﬁ~?ﬁ%lwmmwmm~m%§% R
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FR ijlf;]yﬁum&,t y@;lpﬁi{iifﬁ}% I/ﬁ;lF;l[ﬁ«Lﬁr”ku F;W;Jrrl»u F[f_ﬁﬂ-jf‘ ~Bﬁ|f<f§§¢
FEEIE - R BRGNS S - RS A SO S R R R

=T LW R > PTEGRE VALY T B L DAL - F Fﬁ%ﬁ‘éﬁ@’ﬁ VIR B

= RITIR A - A~ J[@p%*ﬁ (BRI ‘/%F I3 (Coffey 1987 : Zentmyer 1980) - j{%ﬁ
[ (Ann 2001 ; Pegg et al. 1985) == [“S3[{EF H (Darvas et al. 1984) ~ y&iE 485 Jr:f@ B IR
Jﬁﬁ,fﬁﬂfl S I FU %3&@4’? YRR R (4 R U R - 18

i ‘%gﬁi@éﬁﬂﬁwmhffza, IR PR o PSS i (R ISR O
i -

FYHOOIRA S D (83R - 2.4 M- 27TR KD - BIRERSS -
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Phytophthora Diseases of Avocado in Taiwan®

Pao-Jen Ann*® In-Ting Wang?, Fu-Hsin Chang?, Jyh-Nong Tsai® and
Hsin-Der Shih?

Abstract

Ann, P.J., I. T. Wang, F. H. Chang, J. N. Tsai, and H. D. Shih. 2006. Phytophthora diseases of avocado in Taiwan. J.
Taiwan Agric. Res. 55:13-24.

Decline and death of avocado trees are very common in Taiwan in recent years. Diseased plants showed
symptoms of stem dieback, leaf yellowing and defoliation, and serious root rot and necrosis. ~All infected trees died
eventually 3-5 years after appearance of declining symptoms.  Avocado trees also showed quick decline symptoms.
The whole trees wilted and died within 1-2 months after flooding as a result of serious Typhoon. A total of 14
diseased avocado orchards were surveyed from 1977 to 2004. Phytophthora was detected from diseased tissues of
all tested orchards and two species, P. cinnamomi and P. palmivora, were obtained. P. cinnamomi (7A! and 57A?
isolates) was isolated from 11 orchards, and P. palmivora (24A2 isolates) was obtained from 3 orchards. An AZisolate
of P. palmivora was also obtained from a diseased fruit. Both Phytophthora species were of the typical type based
on Waterhouse’s Description. Tested isolates of P. cinnamomi and P. palmivora were shown to be pathogenic to
avocado seedling roots and fruit, respectively, and the same fungi were reisolated from inoculated diseased tissues.
Phosphorous acid, Fosetyl-aluminum and Metalaxyl mancozeb were effective in decreasing Phytophthora root rot of
avocado seedlings in pot study.

Key words: Avocado, Root rot, Phytophthora cinnamomi, P. palmivora.
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Fig. 1 (1) Fruit bodies of the Agrocybe cylindracea strain H911 and the southern poplar mushroom strain TMO01, (2)
Fruit bodies of the willow-pine mushroom strains LUW and LUB, (3) Effect of temperature on the mycelial growth
of southern poplar mushroom isolate TMO1 on potato dextrose agar plates for 10 days and (4) Basidiospores of
southern poplar mushroom. Bar = 100 um.

1RSI O B

Table 1. omparlsons of fruiting characteristics of southern poplar mushroom TMO1, willow-pine
mushroom isolates LUB and LUW and Agrocybe cylindracea isolate H911 cultured on a
sawdust medium supplemented with 35% of barley flour and 15% of rice bran *

Days from scraping Average yield Biological Length
Strain’ to fruiting (g/bottle) efficiency (%) of stem (cm)
T™MO1 8.5¢* 67.3b 30.1b 8.0a
LUB 13.5a 68.7b 32.7b 8.5a
LUW 8.5¢ 34.8¢c 17.7¢ 6.0b
HI11 11.5b 102.2a 51.1a 5.5b

“ Substrates were inoculated with an automatic inoculator and incubated at 19-21°C for 35 days.

Y Six replicates and 24 bottles of substrate per replicate were used for each strain.

* Values followed by the same letters in each column were not significantly different at 5% level according to
Duncan’s multiple range test.
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Table 2. Mating types of the monokaryons derived from the southern polar mushroom strain TMO1,
Agrocybe cylindrcea strain H911 and the willow-pine mushroom strains LUB and LUW

Strain Mating type Monokaryon/isolate no.
T™MO1 Al1BI 3,5,7,13,15

Al1B2 6

A2BI1 1

A2B2 10, 16, 17, 18, 19, 20
LUB A3B3 2

A3B4 4,6

A4B3 1

A4B4 5,7
LUW A3B3 5,8,9

A3B4 1,2

A4B3 3,6

A4B4 4,7
H911 AI1B3 17, 10

A1B2 14

A2B3 3

A2B2 2,4,5,8,9,15
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Temperature (°C)
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F1g 2. Effect of temperature on mycelial growth of the southern poplar mushroom isolate TMO01, willow-pine

mushroom isolates LUB, LUW and Agrocybe cylindracea isolate H911 on potato dextrose agar plates for 7 days. Bar

= Standard error.
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SIAT o SR i AL chaxingu (Acc. No. AY168832%2AY168833) #f/{1) 7% $98.6-99.1% » [
fﬂ’f"ﬁ;‘, A. cylmdraceafrw 4 87.8-88.3% (A1) S L IO AL R ([IS) S
ﬁﬂiffh,ﬂ 8% Agrocybe chaxingu Huang °
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Table 3. Pairing compatibility of four mating types of monospore isolates of strain TMO1 of southern polar mushroom with strain H911 of
Agrocybe cylindrcea and strains LUB and LUW of willow-pine mushroom

Mating TMOI LUB LUW HO11
type Al1B1 Al1B2 A2B1 A2B2 A3B3 A3B4 A4B3 A4B4 A3B3 A3B4 A4B3 A4B4 A1B3 A1B2 A2B3 A2B2
Strain (isolate) () (6) (1) (10) @ @ m©® G M ©® @ a7 14 G @
TMO1 AlB1 .
- - 1) + + + + + + + + + - - + +
3)
AlB2 - - + ) + + + + + + + + - - + ®
©)
A2B1
) ) + - - + + + + + + + + + + - -
?1%)])32 + %) - - + + + + + + + + + o - -
LUB A3B3
. . & + . - & + & + & +
@
A3B4
- - + f2>) - - + f2>) + + + +
)
ﬁz)xm o . ) ) ® + ; - ® + ® +
A4B4
+ o) - - + ) - - + + + +
5)
LUW A3B3 ) ) ® + o + ® +
5)
A3B4
- - + ) + + + +
(1)
A4B3
& + - . & + & +
©)
A4B4
+ ) - - + + + +
)
HI11 A1B3
(17) i e+
Al1B2
(14) ] ] 8
A2B3
® + - -
3)
A2B2
+ ® - .
4)

- =no clamp connections; + = clamp connections; &= pseudo-clamp connections
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Fig. 3. Agarose gel electrophoresis showing amplification product of PCR in the ITS1, ITS2, and 5.8S rDNA of the
southern poplar mushroom isolate TM01 and willow-pine mushroom isolates LUB, LUW and JP5-119 and Agrocybe
cylindracea isolate H911. Lane M: 100 bp marker.
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TCCGTAGGTGAACCTGCGGAAGGATCATTAACGAATAAACCTCGGTGGGTTCGATGCTGG
—> 16S rDNA ITS1
CCCCTTGGGGGCATGTGCACCGCCCGTCGTTCTTTATTTCTTCTCCACCTGTGCACCCTT
ITS1
TGTAGGCTTGAACCGCTTTCTTTGGCCTTTGGGTCAGTGTTGGGGACTGCTGAAATGGCT
ITS1
ATCCCCTACCGTTCGAGTCTATGTTTTTTACACTACACACCATTGTTAAACCTAGAATGT
ITS1
CAAAGGCTCTATGTGTGCCTATCTAAACGCTATACAACTTTCAGCAACGGATCTCTTGGC
ITS1 <+——F—» 5.8SrDNA
TCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGT
5.8S rDNA
GAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGTATTCCGAGGAGCATGCCTGTT
5.8S tDNA
TGAGTGTCATTACATTCTCAACCGTTTGAATTTTGCTATTTGAACGGCTTGGACTTGGGG
5.8S IDNA «——» ITS2
GTACTTTGTGCCGGCCCTAAAGGTCGGCTCCCCTTAAATGCATTAGCTGGTCGCCCCTCT
ITS2
CGTGCTGACTTGGTGTGATAATTCTATTTGCACCGCTTTGGCGTGGATGTTTTTTGGGAG
ITS2
GCTGCTTTCTAACCGTCCCTTGTGGACAGTAGTCTCTTTCATTAGAAAGAGCAATGACAT
ITS2 <+—> 28S rDNA
CTCTTGACCTCAAATCACGTAGGACTACCCGCTGAACTTAAGCATATG

285 rDNA <—| 708

@'4. ﬁﬁﬁfﬁﬁél#TMOlﬁﬁFﬂ%@%ﬁ xft] (internal transcribed spacer, ITS) 1/ F& ™3] o
Fig. 4. Nucleotide sequence of internal transcribed spacer regions (ITS1, ITS2, and 5.8S rDNA) of the southern
poplar mushroom isolate TMO1.
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FARHTMOL RIS fHOT LRI I & R O AL H bV R BT 2R T4
AR AT 5 2 AP SHERLEY - IATSEA » BT B~ (SR - F 1P IR 7
LUBZELUW A=A fHHOTID i & [l 2] PO A LR GOARTR]Y FEC AN - ST g AR
Bt~ ['[a{ﬁl[ﬁjflflfa;ﬂﬁﬁlﬁd > HIB3 o [N HOLLPAfE D PU {4 [ EFEA1B3 ~ AIB2 ~ A2B3 %
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LUW 1-6
LUB 3-1
JP5-119 5-6
_1 LUB 3-6
JP5-119 5-2
TMO1 2-1
TMO1 2-3
Agrocybe chaxingu AY168832
Agrocybe chaxingu AY168833
Agrocybe aegerita AY168825
lj Agrocybe cylindracea AY168826
H911 4-1
— H9114-3

‘l LUW 1-4

4.8 4 2 0

q*é.‘]IS. B TMO A=A T I§4f[ﬁﬁélﬁﬁﬁ%§@%&% W ft] (internal transcribed spacer, ITS) 4k 3-3j[=
S PR fEf] e (NCBI) ey =5 i?“&?ﬁﬁlf.’ﬁﬁﬁ{ﬁ%ﬂ °
Fig. 5. Phylogenetic tree illustrating the pairwise genetic distance of the sequence of internal transcribed spacer

regions (ITS1, ITS2, and 5.8S rDNA) of TMO1 and 4 isolates of the genus Agrocybe compared with sequences
deposited in the GenBank database of National Center for Biotechnology Information (NCBI).
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Identification for Southern Poplar and Willow-Pine
Mushrooms from Taiwan'

Jin-Tong Chen® Jin-Torng Peng” and Mei-Ju Lin*’

Abstract

Chen. J. T., J. T. Peng, and M. J. Lin. 2006. Identification for southern poplar and willow-pine mushrooms from
Taiwan. J. Taiwan Agric. Res. 55:25-38.

Southern poplar mushroom (strain TMO1) is a newly explored edible mushroom in Taiwan. Due to its special
fragrant and unique texture, the mushroom has become increasingly popular recently. Two strains of the willow-
pine mushroom (strain LUB and LUW) are commercially available in Taiwan. Owing to the high similarity in
morphological characteristics between the southern poplar mushroom and the willow-pine mushroom (strain LUB),
these two mushrooms are considered the same in Taiwan. The morphological characteristics of fruit-bodies, spores
size, spore print color of the three willow-pine mushroom strains (strain LUB, LUW and H911) and southern poplar
mushroom (strain TM01) were compared in this study. Basidiospores of these mushrooms were collected for single
spore isolation and also for intra-stock and inter-stock mating of their monokaryotic isolates. Results of the intra-
stock mating demonstrated that all the four mushroom strains were tetrapolar heterothallic, and these of the inter-
stock mating of the representative monokaryons of their 4 mating types showed that they were fully compatible. It
strongly implicates that the four mushroom strains belong to the same species. The ITS (internal transcribed spacer
regions) sequences of the four mushroom strains were compared with those deposited in the GenBank database of
National Center for Biotechnology Information (NCBI). The identity of ITS nucleotide sequences of TM01 (Acc. No.
AY904341) is 98.6-99.1% with A. chaxingu (Acc. No. AY168832 and AY168833), but 87.8-88.3% with A.
cylindracea. According to results of the inter-stock mating and molecular data, the newly cultivated edible
mushroom southern poplar mushroom (strain TMO1) in Taiwan was identified as A. chaxingu Huang. Besides, the
two commercial strains (LUB and LUW) of willow-pine mushroom were also identified as A. chaxingu Huang.

Key words: Agrocybe chaxingu, Identification, ITS
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Fig. 1. Yield monitor system Ag Leader PF-3000.
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Fig. 2. Structure of the grain flow sensor after modification.
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Fig. 5. Schematic diagram of the grain weight measurement device.
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Table 1. Testing results of grain monitoring without vibration at different screw conveyor speeds

Monitoring weight ~ Monitoring weight ~ True weight  True flow rate ~ Monitoring

NO.” (Ib) (kg) (kg) (kg/sec) index
WVN 1 131 59.474 32.6 1.0867 1.8244
WVN 2 153 69.462 31.8 1.0600 2.1843
WVN 3 124 56.296 31.8 1.0600 1.7703
WVN 4 128 58.112 31.2 1.0400 1.8626
WVN 5 135 61.29 32.4 1.0800 1.8917
WVN 6 137 62.198 32.4 1.0800 1.9197
WVL 1 101 45.854 32 1.0667 1.4329
WVL2 102 46.308 30 1.0000 1.5436
WVL3 116 52.664 31 1.0333 1.6988
WVL 4 108 49.032 31 1.0333 1.5817
WVL 5 110 49.94 31.6 1.0533 1.5804
WVL 6 114 51.756 30.6 1.0200 1.6914

* WVN: Without vibration at normal rotation speed (928 rpm); WVL: Without vibration at lower rotation speed
(882 rpm).

A 2. 7 [FHH R e PR R ST A

Table 2. ANOVA table of the monitoring index at different screw conveyor speeds

Source of variation Degrees of freedom SS MS F
Speed 1 0.308512 0.308512 20.0533*
Error 10 0.153846 0.015385

Total 11 0.462357

* statistically significant at 99% confidence level [Fg;(1,10) = 10.044].



TR TSR B 47

3. PR

Table 3. Testing results of grain monitoring with vibration at normal screw conveyor speeds

Monitoring weight Monitoring True weight True flow rate ~ Monitoring
No.” (Ib) weight (kg) (kg) (kg/sec) index
AVN 1 178 80.812 31.8 1.0600 2.5413
AVN 2 150 68.100 31.2 1.0400 2.1827
AVN 3 181 82.174 31.6 1.0533 2.6004
AVN 4 197 89.438 31.2 1.0400 2.8666
AVN 5 153 69.462 31.8 1.0600 2.1843
AVN 6 178 80.812 31.4 1.0467 2.5736

“ AVN: Adding vibration at normal rotation speed.

F 4. PR PR R R O A PR R T T A

Table 4. ANOVA table of the monitoring index for testing with and without vibration

Source of variation Degrees of freedom SS MS F
Vibration 1 1.018482 1.018482 22.32274 "
Error 10 0.456253 0.045625

Total 11 1.474735

“ statistically significant at 99% confidence level [Fy;(1,10) = 10.044].

F 5. Rt AR e

Table 5. Monitoring indexes at various grain flow rates

Screw conveyor

motor frequency Monitoring True weight True flow rate Monitoring
(Hz) Weight (1b) (kg) (kg/sec) index
20 27 15.6 0.5200 0.7858
20 20 14.6 0.4867 0.6219
20 29 16.2 0.5400 0.8127
20 18 15.2 0.5067 0.5376
20 10 15.0 0.5000 0.3027
20 19 15.6 0.5200 0.5529
60 318 46.8 1.5600 3.0849
60 357 47.6 1.5867 3.4050
60 352 47.8 1.5933 3.3433
60 362 48.0 1.6000 3.4239
60 395 47.4 1.5800 3.7833

60 322 47.6 1.5867 3.0712
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Fig. 6. Relationship between grain flow rate and monitoring index.
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Fx : Reaction in x direction
Fz : Reaction in z direction
Vo : Impulsive velocity

V; : rebounded velocity
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Fig. 7. Free body diagram of the grain flow impaction on the flat board.
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Grain Flow Measurement for Oriental Rice
Combine!

Guo-Shiang Hwang?, Fu-Ming Lu™”, Jhy-Rong Tsay?,
Lien-Sheng Liang® and Fu-Hsiang Chang*

Abstract

Hwang, G. S., F. M. Lu, J. R. Tsay, L. S. Liang, and F. S. Chang. 2006. Grain flow measurement for oriental rice
combine. J. Taiwan Agric. Res. 55:39-52.

The objective of this study was to study the performance of a strain type grain flow sensor mounted on an
oriental rice combine. The grain flow sensor and its related parts of the Ag Leader PF-3000 yield monitor were
evaluated in this study. A genuine trashing operation tank of Japanese YANMAR GC85 rice combine was adopted
to build a testing stand.  An inclined screw conveyor was utilized to receive paddy from a horizontal screw conveyor.
The impact plate mounted in the tangential direction of the grain flow path at (200,30,0) position based on a defined
xyz coordinate showed that when the screw conveyor speed is reduced by 5%, the monitoring index is reduced by
17%. The vibration of the test stand increased the monitoring index and decreased the stability. The monitoring
index either increased or decreased when the combine harvesting rate was either higher or lower than the

corresponding grain flow rate set by original flow rate calibration constant.

Key words: Rice combine, Grain flow sensor, Yield monitor.
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Table 1 Changes of population density of two species of mango leafhoppers during various
developmental stages of mango at Fengshan, Kaohsiung (2000~2004)

No. of leafhoppers,”36 yellow stricky plates week

Blossom stage Fruiting stage Growing stage Dormancy stage
Insect (Jan-Apr) (May-Jul) (Aug-Oct) (Nov-Dec)
Mango brown 102.5~530.5 97.3~366.5 65.8~414.6 6.3~80.3
leafhopper (373.8£177.5) ° (275.4+128.9) (134.5+215.6) (31.2+22.8)
Mango green 466.3~2243.5 216.4~824.8 107.8~600.2 20.3~195.6
leafhopper (1312.4+842.5) (600.8+166.9) (372.5+274.8) (88.5+50.8)

% Figures in parenthesis indicate average * difference.
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Fig. 1. Population fluctuation of mango green leafhopper in mango orchard at Fengshan,Kaohsiung, Taiwan from
2000 throuth 2004.
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Table 2. Description of the relationship between dependent and independent variable used in the analysis
of the factors affecting the population abundance of mango green leafhopper in Fengshan
Kaohsiung

Variable Factor F- value * P- value ¥ R
No. of leafhoppers per 36 yellow

Dependent sticky plate per week in the test
y mango orchard

Independent
X1 Temperature during blossom stage 1975.23** 0.0012 0.7211
X2 Temperature during fruiting stage 722.15** 0.0025 0.6302
X3 Temperature during growing stage 404.22 0.0621 0.3241
X4 Temperature during dormancy stage 195.43 0.0924 0.3634
Xs Temperature on whole stage 612.65 0.0713 0.4822
Xs Rainfall during blossom stage 460.45 0.0902 0.3415
X7 Rainfall during fruiting stage 245.68 0.0814 0.3148
Xs Rainfall during growing stage 132.13 0.0932 0.3002
Xg Rainfall during dormancy stage 37.25™ 0.1051 0.4028
X10 Rainfall on whole stage 296.61 0.0718 0.3017
X11 Humidity during blossom stage 478.35 0.0665 0.4677
X12 Humidity during fruiting stage 267.22 0.1022 0.5012
X13 Humidity during growing stage 185.73"™ 0.1951 0.3572
X14 Humidity during dormancy stage 88.43™ 0.1408 0.2872
X15 Humidity on whole stage 362.23 0.0911 0.4832

Z % xS the determination coefficient between independent and dependent variables were significant at the 0.01 »
0.05 level and non significant,respectively.
Y Means within a row were test at p<0.05 are significantly different according to ANOVA.
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Fig. 2. Changes of climatic factors including temperature, rainfall and relative humidity at Fengshan, Kaohsiung,
Taiwan form 2000 throuth 2004.
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Table 3. Multiple linear regression equations for predicting the population density of green leafhopper
during mango blossom and fruiting stages in Fengshang area

Independent ?

variable Equations F-value  P-value” R?
X1 y=1779.4 + 22.4 x, 2175.23 0.0012 0.7211
X2 y =1218.2 - 23.3 x; 822.15 0.0025 0.6302
X1 Xg y =1410.2 + 25.7 X, - 12.4 X4 528.42 0.0020 0.8102
X1, X11 y =2648.5 + 24.6 X1 - 20.4 X1; 430.33 0.0018 0.8314
Xa X7 y =1043.2 + 34.7 X~ 20.9 X7 513.13 0.0027 0.8213
X2 X1z y =976.8 + 52.8 x5 - 22.6 Xy, 284.66 0.0015 0.8012
X1 Xg, X11 y =-304.25 + 52.50 x; - 7.14 Xg + 9.97 Xy1 228.57 0.0026 0.8517
Xz X7, X12 y =-408.42 + 41.45 X, - 73.55 X7 + 18.03 Xy, 263.12 0.0023 0.8218

? Explanation of each independent variable refer to table 2.
Y Same as table 2.
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Table 4. Fitness of estimated population of green leafhopper during mango blossom and fruiting stage as
calculated with the equations listed in Table 3

Estimated population / 36 yellow stricky plates /week

Independent?

variable 2000 2001 2002 2003 2004

Actual (blossom) 1757.6 1494.9 1527.3 1593.2 1597.5
population (fruiting) 736.2 624.7 603.4 591.4 574.3
« 1686.2 1578.3 1469.35  1496.75  1492.3
! (48.85)Y (60.35) (38.36) (82.26) (74.37)
« 702.2 565.6 641.9 513.8 515.8
2 (36.05) (73.56) (43.56) (70.11) (38.09)
« x 1808.7 1473.2 1482.5 1527.9 1521.7
1.7 (40.10) (24.91) (45.15) (58.34) (37.43)
“ x 1697.4 1405.1 1449.3 1611.7 1637.5
LA (43.33) (60.98) (61.25) (24.91) (50.25)
“ x 791.9 603.6 672.5 513.1 555.5
2. (50.10) (25.90) (69.48) (88.96) (24.07)
“ x 801.4 697.3 677.9 545.4 507.8
2,712 (46.53) (41.96) (67.21) (48.71) (84.32)
« % x 1772.0 1464.4 1545.3 1548.0 1549.7
1,76, Al (8.67) (9.93) (6.59) (5.68) (7.62)

“ % x 784.6 584.7 582.0 1546.6 603.56
2,71,z (31.6) (40.09) (9.93) (30.99) (26.83)

Y Explanation of each independent variable refers to Table 3.
“The percentages in parenthesis indicate the difference in the number of leafhopper from actual occurred recorded.

# 5. %IJE'JE‘—%@G}T’?E‘,E%??W;'%?@ LR S 7 ol
Table 5. Percentage of contribution of various influence factors to the population density of green
leafhopper by using path analysis

Combination of % of contribution of each independent factor to
independent the dependent variable?

factor * Temperature Rainfall Humidity Others”
X1, Xg, X11 31.42 8.72 10.43 49.43
X2, X7 X12 24.41 14.21 10.38 51.00

% Independent and dependent variables refer to table 2.
Y Contains sources of insect and unknown.
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Relationship of the Occurrence of Mango Green
Leafhopper, Idioscopus clypealis Leth and
Climate Factors on Mango*

Hung-Chich Wen?*® and Tsung-Dao Liou?

Abstract

Wen, H. C. and T. D. Liou. 2006. Relationship of the occurrence of mango green leafhopper, Idioscopus
clypealis Leth and climate factors on mango. J. Taiwan Agric. Res. 55:53-62.

Mango green leafhopper, Idioscopus clypealis Leth, is a most destructive insect pest during mango
flowering stage. The insect feed on the tender shoots and excreted a sticky substance which cause sooty
molds grow. This experiment was conducted to investigate the population fluctuation of mango green
leafhopper to determine factors that affecting the population abundance, based on data collecting from
2000 to 2004 in a mango orchard at Fengshan in southern Taiwan. The population abundance of the
mango green leafhopper in mango blossom stage was highly correlated with the climatic factors such as
temperature (p = 0.0012), rainfall (p = 0.0902) and relative humidity (p = 0.0665), and among them,
temperature affected more than others.

Key words: Mango leafhopper, Climatic factors, Occurrence, Multiple regression analysis,
Regression equations.
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Table 1. Acridity and oxalate contents of raw and steamed taro

Oxalate (g/100 g, wet basis) ¥

Cultivar Acridity Soluble Insoluble Total
Raw
KCcC23 2.5 0.12+0.00 1.00+0.03 1.1240.03
KCC26 2.0 0.64+0.04 0.32+0.01 0.96+0.04
KCC34 3.0 0+0 1.06£0.02 1.074£0.02
KCC122 1.0 0.19+0.03 0.25+0.01 0.44+0.02
KCC123 3.0 0.12+0.03 0.99+0.04 1.11+0.01
Steamed
KCC23 0 0.28+0.06 1.01+0.01 1.30+0.06
KCC26 0.5 0.79+0.12 0.37+0.05 1.1540.14
KCC34 15 0.04+0.01 0.97+0.00 1.00+0.01
KCC122 0 0.33+0.01 0.26+0.01 0.59+0.00
KCC123 1 0.06+0.02 0.92+0.02 0.98+0.02

? Acridity was evaluated by skin sensory test and scored 0-3: 0=no acridity after 2 minutes; 1= slight acridity occurred
within 1-2 minutes (weak); 2=significant acridity occurred within 30-60 seconds (moderate); and 3=burning acridity
occurred immediately within 30 seconds (strong).

Y Value = mean + standard error (n=3).
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Table 2. Protein fractions of raw and steamed taro
Protein fraction > (g/100g, wet basis)
Water Hot water Salt Alkali Alcohol
Cultivar soluble soluble soluble soluble soluble Total
Raw
KCC23 0.706+0.075 0.325+0.003 0.048+0.004 0.064+0.002 0.024+0.003 1.167+0.072
KCC26 0.688+0.029 0.216+0.010 0.043+0.004 0.066+0.003 0.036+0.001 1.051+0.033
KCC34 0.303+0.016  0.190+0.014 0.051+0.015 0.044+0.006 0.016+0.003 0.604+0.022
KCC122  1.274+0.021 0.652+0.010 0.091+0.003 0.112+0.008 0.049+0.008 2.178+0.022
KCC123 0.203+0.081 0.154+0.006 0.059+0.010 0.031+0.001 0.020+0.002 0.468+0.071
Steamed
KCC23 0.460+0.052 0.159+0.006 0.030+0.001 0.143+0.009 0.028+0.004 0.820+0.051
KCC26 0.509+0.007 0.202+0.001 0.027+0.001 0.098+0.003 0.019+0.009 0.856+0.008
KCC34 0.255+0.006 0.080+0.002 0.028+0.003 0.017+0.004 0.019+0.001 0.399+0.004
KCC122  0.353+0.019 0.264+0.034 0.042+0.002 0.481+0.052 0.156+0.027 1.296+0.040
KCC123  0.223+0.011 0.101+0.010 0.029+0.005 0.025+0.003 0.020+0.002 0.398+0.015

? Protein fractions were obtained by sequentially extracting with water (water-soluble), hot water (hot
water-soluble),10%NaCl ( saltsoluble),0.010N NaOH  (alkali-soluble), and 70% ethanol (alcohol-soluble).
Y Value = mean =+ standard error (n=3).
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Table 3. Phenolic fractions of raw and steamed taro

Phenolic fractions »¥ (mg/100g, wet basis)

Water Hot water Salt Alkali Alcohol
Cultivar soluble soluble soluble soluble soluble Total
Raw
KCC23 37.31+4.21  10.39+0.26 0.87+0.09  2.53+0.08  1.31+0.16 52.42+4 .57
KCC26 33.07+7.28 6.72+0.20 0.88+0.24  1.05+0.16  1.57+0.01 43.29+6.98
KCC34 24.93+2.67 17.39+0.71 1.91+0.87 2.00+0.31  0.17+0.09 46.40+3.77
KCC122 36.80+2.36  15.41+0.68 2.26+0.45 1.74+0.31  3.49+0.48 59.69+2.76
KCC123 40.53+7.96  11.72+0.56 2.00+0.38  1.56+0.15  0.78+0.00 56.60+7.87
Steamed
KCC23 38.82+7.52  10.50+0.07 0.26+0.15  3.50+0.22  1.14+0.08 54.22+7.69
KCC26 27.12+0.21  11.38+0.65 0.70+0.09  3.73+0.51  1.30+0.15 44.23+1.70
KCC34 21.89+1.26  19.25+0.49 1.9240.26  4.53+0.76  0.52+0.15 48.11+0.65
KCC122 28.45+0.87 17.32+2.54 1.66+0.09 551+0.25 9.98+1.51 62.92+3.68
KCC123 30.50+0.95  11.84+0.54 0.61+0.38  4.91+1.37  1.05+0.00 48.92+1.76

? Phenolic fractions were obtained by sequentially extracting with water (water-soluble), hot water (hot water-
soluble), 10% NaCl (salt soluble), 0.01N NaOH (alkali-soluble), and 70% ethanol (alcohol-soluble).
Y Value = mean + standard error (n=3).

* 4. % EIW[HU’%‘ SEEE ~ Srf VRV T~ PR B z?fﬁé'“’:’? VAR
Table 4. Correlatlon of acridity to the contents of oxalate, protein fractions and phenolic fractions of taro
Correlation coefficient to Acridity *

Chemical Raw Steamed Overall
Oxalate
Soluble -0.40 -0.49 -0.40
Insoluble 0.90*Y 0.47 0.47
Total 0.93* 0.08 0.24
Protein
Water soluble -0.97** -0.68 -0.13
Hot water soluble -0.89* -0.83 -0.09
Salt soluble -0.70 -0.53 0.32
Alkali soluble -0.97** -0.72 -0.60
Alcohol soluble -0.99** -0.56 -0.49
Total -0.96** -0.86 -0.28
Total phenolics
Water soluble -0.22 -0.69 0.10
Hot water soluble 0.03 0.41 -0.07
Salt soluble -0.13 0.40 0.38
Alkaline soluble 0.23 0.12 -0.67*
Alcohol soluble -0.97** -0.56 -0.53
Total -0.35 -0.63 -0.29

? n=5 for raw and steamed; n=10 for overall.
Y *** gignificant at 0.05 and 0.01 probability, respectively.
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Relationship between Protein Fractions of Taro
(Colocasia esculenta) and Acridity®

Shwu-Jene Tsai 1%*, Huey-Ing Liu ?and Hsing-Yi Huang *

Abstract

Tsai, S. J., H. I. Liu, and H. Y. Huang. 2006. Relationship between protein fractions of taro (Colocasia
esculenta) and acridity. J. Taiwan Agric. Res. 55:63-72.

The acridity of raw taro can be eliminated by appropriate cooking and food processing. Protein is
known as a thermal-denaturing substance. Therefore, the potential effect of protein fractions of taro
corms on acridity was evaluated and studied in this research. Five protein fractions were obtained by
sequential extraction, including water-soluble, hot water-soluble, salt-soluble, alkali-soluble and
alcohol-soluble protein fractions. The result showed a significant difference in acridity among taro
cultivars. Taro cultivar with stronger acridity has a higher content of insoluble oxalate, but lower of
fractioned proteins. The acridity of raw taro corms was correlated positively with the content of
insoluble oxalate (r = 0.90, p < 0.05), and negatively with most of the fractioned protein contents (r =
-0.89 ~ -0.99, p < 0.05). Steaming of taro resulted in the significant loss of acridity as well as the
decreases of water-soluble and total protein contents. However, steaming had little effect on the change of
the insoluble oxalate contents. It might be concluded that the acridity of taro was not only caused by
insoluble oxalate, but also in associated with some protein fractions of in taro. The thermal denaturation
of proteins in taro might cause decline of acridity during cooking.

Key words: Taro, Acridity, Insoluble oxalate, Protein fractions.
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