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Table 1. Effects of different seedling numbers on grain yield and yield components of rice

varieties ‘Taikeng No.14’ (TK14) and ‘Taoyuan No.3’ (TY3) in the first crop

s€ason.

oofl S MRS FEE Rk SWEE SRR REXR THREHE
Variety Seedling  Plant Grain Panicle Panicle Spikelet Seed-set 1000-grain
number  height yield length /plant  /panicle weight
No. cm kg ha™! cm No. No. % g
1 109.1a 6,147.6a 18.6a 129 ¢ 116.4a 925a 252 a
2 5 107.3a 6,823.0a 16.7b 16.3b 93.6b 93.1a 255a
14 5% 10 105.8a 6,916.7a 158bc 194a 622c 933a 259a
(TK14) 15 106.7a 6,8484a 155c¢ 209a 659c 90.8a 26.8 a
20 108.5a 6,5099a 157c¢ 215a 60.8¢c 924a 27.1a
1 105.6a 5,699.8a 18.6a 152b 100.1a 935a 25.6 ab
PRE 5 1046a 55744a 167b 195a  70.0b 892ab 263a
3 5k 10 103.4ab 5,861.8a 16.2b 194 a 63.6bc 854D 24.7b
(TY3) 15 102.6 ab 5,5259a 164b 21.2a 594c¢c 862D 25.6 ab
20 100.8b 4,5364a 17.1b 19.6 a 643bc 83.0b 2440
[F 77T AHE] SR S B[R] 2R LSD B MR HIERAE 5% KHEE AR

Means values of a variety in a column followed the same letters are not significantly different by LSD
test at 5% probability level.
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Table 2. Effects of different seedling numbers on grain yield and yield components of rice
varieties ‘Taikeng No.14’> (TK14) and ‘Taoyuan No.3’ (TY3) in the second crop
season.

nofl  FETESCEC R FEE MR SWHEE S RREXR  THE
Variety Seedling  Plant Grain Panicle Panicle Spikelet Seed-set 1000-grain

number  height yield length /plant  /panicle weight
No. cm kg ha cm No. No. % g
1 104.8a 3,890.8a 19.7a 83c¢ 131.7a 863a 254 a
=/ 5 106.4a 4346.1a 175D 12.7b 86.5b 84.4a 24.5 ab

14 5% 10 106.1a 4,1849a 17.5b 12.7b 842b 849a 24.1 ab
(TK14) 15 106.2a 4,2656a 165D 13.8b 69.8b 84.8a 24.0 ab
20 105.0a 4,161.5a 164D 16.6 a 68.4b 79.7a 23.0b

1 96.5a 2976.1b 183a 8.8d 95.1a 86.2b 243 ¢
Bk 5 99.5a 3,689.6a 174ab 128c 76.4ab 88.7ab  25.0bc
35k 10 96.9a 3,8750a 16.1b 145bc  56.1bc 89.6a 26.7 a
(TY3) 15 984a 3,647.0a 16.6ab 169ab  552bc 88.1ab  25.6ab
20 96.8a 3,940.1a 15.6b 18.8a 521c¢  903a 26.7a

[F 7T RHE] R S B[R] 2R LSD B MR ERAE 5% KHEE AN
Means values of a variety in a column followed the same letters are not significantly different by LSD
test at 5% probability level.
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(6) PRERIE 2 ST RIS T Fe A 5 69 1

TR E o AF B R G et R EHTT - BRI e & I e i S B
FEANIMbE LM I - FER KA TR B R M) - SR B R R TRz B Al 70 I DAL i
B R EE RN

= KEEERBAERZEREOMN

FHDA_EASREER - EERAEN R E e B B S B 22 5 (B R IR
R H RS RARAL S - e E =R B T8, B ARG SR AE (B E s s AR
—EUERIRIRIET © Foamees A R 238 (] s B e e e | AR - IR T 5
PEARTELZARBATE AT -

FH—HAEEA 14 57 (TK14) BBk 3 5% (TY3) HyE RN E R ZAHE
HTANFR 3 Frn o CEA 14 5 BB RN H E MRS B (r=
-0.8518 » p<0.1%) » HErEIR MBI MEFAE - Bk 3 57 2 SR EE SRR 2T
SRR 2 EAERH (r=-0.8202 » p<0.1%) - Fo B =R T-h 8 2150 EAERE (r
=0.8450 > p<0.1%) -~ FHREHHERLEREHE QMM - ERERERN TR EZH
EIEAERE - B Bt e R B AR BRI 23 A Al (R A - (B m] &
FESE R DATE = DR 3 5 AURR B R EATTRE - iR fEacE -

7 3. BB IE kR E E B R R R AR R R

Table 3. Correlation coefficients among yield components in the first crop season.

SRy EE (SE7RE (SEEYA 4 fRER
Variety Grain yield Panicle Spikelet Seed-set
/plant /panicle
TR TK 14 0.3061
Panicleplant TY3 -0.0721
TR B TK 14 -0.4847 -0.8518***
Spikeletpanicle TY3 -0.0185 -0.8202%%**
o TK 14 0.1101 -0.3218 -0.0030
Seed-set TY3 0.5442%  -0.5395% 0.5115
THiE TK14 0.1462 0.3563 -0.4539 -0.2107
1000-grain weight TY3 0.5897*  -0.1860 0.1313 0.8450%*%*

gk RORE AT BIE 5% ~ 1% 0.1%7KHE T B M AHRH

* ok *3% 1 Significant correlation among factors at 5%, 1% and 0.1% probability levels, respectively.



KRR R R O R (7)

S HAPE A 14 57 (TK14) BBk 3 5% (TY3) HYE R B E R ] 2 AHE
IITANER 4 - SRR B R B E — R N R M R B 2 A AHRE (r=-0.8169 J r
=-0.7877 » p<0.1%) ~ “ZA1 14 5" 7 TH B B RER BN A B 3R Z [ o B (AR
HEREER MBS SR > T bkE 3 9 2 TR ERER - SREENRERZME
EENFIBHE KUE Z IEAHR - (HEERER B 2 R SR - (AL - (258 —1fF - “ZA0
14 5 EERIUE R DT - Hias TR E RN EE ;5 (HBkE 3 57 HIAEE - s 2y
PEENRT > HTNEKE - s TR T E - IR e sl -

4. 5 IR A E A R B SRR (R R

Table 4. Correlation coefficients among yield components in the second crop season.

i R GHREE SEEm R
Variety Grain yield Panicle Spikelet Seed-set
/plant /panicle
FERRREE TK14 0.3068
Panicleplant TY3 0.3677
VSRR TK14 -0.5098 -0.8169%**
Spikeletpanicle TY3 -0.3358 -0.7877***
N TK14 -0.1462  -0.4499 0.2333
Seed-set TY3 0.4435 0.3982 -0.2774
Tk TK14 -0.1317 -0.6815%* 0.5138* 0.5837*
1000-grain weight TY3 0.7110%*  0.6039* -0.6142%* 0.6326*

R RORE AT BIE 5% ~ 1% 0.1%7KHE T B M AHRH

* % *3% 1 Significant correlation among factors at 5%, 1% and 0.1% probability levels, respectively.

FHER — S R 28 I /K e e B B A B SR AH R AT - B 271 14 5] K Bkl 3
5 W I8 S e R (B S RN - At R RN B F B A i Z &R (p <
0.1%) - pRHIHH HELAFEIRRESZH (1> 5210~ 15 k2 20 57) 5llE - AR pa s
ARG > EAIFUR SR E BT B R SR A R iR R A A TR -
EAETERR B SN - WP 5 Z R Rt - (B ERIPE 2 - EAfAS
R R E R B R A R - AR (1990) ZEAERRERIEH - B e R &
HEZZEERNVERAR - Aallga R s BE g B E RN L
RRFR - MEE R B A A - S E R -



(8) PRERIE 2 ST RIS T Fe A 5 69 1

BESN - bR 3 B AR (EEACER] - HAh e s B MR E R AR 21
FHRE - BURBRE 3 5 AR e B s B R DA e S e G ) L B
it > EEFNESR > ARSI R EE -

%

wiH

A B DUKRESLIR 270 14 57 KCBRE 3 970 25 bR 1L 2010 55— K 55
IR LA RIS A U Read B e B - DAL R B R A B R T 2 A 5
T AU - AR RS & A R B = B I 12 /= - (E R BRI T M =
B O KR - Lt i B TR 8 2 IS B Z AR - B S e B2 L
MEEREE AR B WIREGEEZ A mTER © SE(EHER (@
EE S Eiéﬁiﬂ’—MéZ%fﬁf%J@@Fﬂ?ﬁﬁ sy -

TIE  EEIKE ~ TLHGHE © 2004 « RIS R E RS HE i BE KRR 23R 30 50 EF KR
EREZVE Z2REEFEN RS iRER 15:1-8 -

EED%& 1999 - TEIEREE bt (L2 (EEE : TR - SERIERRSR - hEREE
v BEGEARED ¢ p.575-592 -

TR » 1967 - JKAEE BB AZR 25T o E3E5E 16(1):31-34 -

SEH - MREE - 1968 o AN[AIEESE N KEFEE X BEAEE CRR - BIEEZE 16
(11,12):330-333 -

PR 1990 - 55—~ “HAfE/KIE EENERHEEZE LT - 2FEEENEYS
WFoeEd 26:17-23

BRIEE ~ SR 2P - 1992 - R » TEIE % E S i BN L R E =
KRB 8 - TFU R R - p-348-353 °

PR, « IR - MREEEE « BERERD - 2004 - AKFEBEE 3 BB R - IHEEEFENRE
it oty 56:1-17 -

PR ~ By ~ AT~ ARERER - PROCEE < 1996 - ZK i A IU5R Bk -
Pk i = 2 R 9E ek 26:1-17 -



KRR BRI S U E B (9)

A - 1985 - FAE ~ TTARIEEL T p O K T () EEREBEER -
HEE SR ST 34(4):410-421 -

GERE - 1995 - BEIEY) : K - GEEZEE - SERE - p37-46

£ )11 - 1993 o JKAEHAE Bl dth i ] 7 B S e AR R i R A2 5 - PRSI T
42:99-111 -

Ay~ s TLE - 1966 < KA FIREEHE - OB E A TANEE L VE -
FEZERSE 15(4):7-22 -

A E S - 1978 - 58— “IAE/KREE BRI R LM IEIRFRIR R - 5 1]
TR R R R A R AR R T IR & B R T B R R R B g ARED - p.49-59 -

Chang, W.L. 1965. Effects of planting density on yield components of rice. Jour. Taiwan
Agr. Res. 14(4):19-27.

Chang, W.L. 1968. Response of variety to plant spacing and nitrogen fertilization. Jour.
Taiwan Agr. Res. 17(4):1-18.

Chang, W.L. and S.C. Yang. 1965. Effect of growing conditions on yield and components
of yield in rice. Jour. Taiwan Agr. Res. 14(2):23-31.

Matsushima, S. 1966. Crop science in rice. Fuji Publishing Co., Ltd. Tokyo, Japan.

Yue, B.,, W.Y. Xue, L.J. Luo, and Y.Z. Xing. 2006. QTL analysis for flag leaf
characteristics and their relationships with yield and yield traits in rice. Acta Genetica

Sinica 33(9):824-832.



(10) PRERIE 2 ST RIS T Fe A 5 69 1

Effects of different numbers of transplanted seedling on
rice grain yield '

Jen-You Jian?, Zhi-Wei Yang > and Meng-Huei Lin >

Abstract

The purpose of this experiment was to understand whether the production of paddy
rice varieties ‘Taikeng No.14’ and ‘Taoyuan No. 3’ would be affected by different numbers
of transplanted seedling in northern region of Taiwan. For each cavity, 1, 5, 10, 15 and 20
rice seedlings were transplanted as experimental treatments, and the grain yield and yield
components were investigated at harvest period. Generally, the different numbers of
transplanted seedlings as treatments would not significantly influence on plant height and
grain yield, but not on panicle length, panicles per plant, and spikelets per panicle. The
results of seed-set and 1000-grain weight were slightly affected, but there was no consistent
tendency for varieties or crop seasons. Compared with the results of different transplanted
seedling numbers, the least panicles per hole, longest panicle length, and the most amount
of spikelets per panicle were observed when one seedling was transplanted. The more
numbers of seedlings were transplanted, the more panicles per hole were found, while
spikelets per panicle and the average panicle length were reduced. When twenty seedlings
per hole were transplanted, the most panicles per hole, shortest panicle length, and the
fewest spikelets per panicle were found. The declined trend of seed-set percentage was
observed when more seedlings were planted, but the result of ‘Taoyuan No. 3’ was not

agree with it in the second crop season.

Key words: rice transplanted seedlings, grain yield, yield components

! Contribution No.424 from Taoyuan DARES, COA.
* Assistant Researcher (Corresponding author, jianjenyou@tydais.gov.tw), Assistant Researcher and Chief

of Crop Improvement Section, respectively, Taoyuan DARES, COA.
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Table 1. General characteristics of soil test

HhBE TEEM  RgpE EEE GWE B Sk fbis | bk

Location Texture pH E.C. O.M. P,0s K,O CaO MgO
dS m’ % e /350 |V

B EE P |:I|:E1 .

R SityCly 5, 0.11 2.6 86 164 1391 340

Yingge Loam

NEHE Clay Loam 5.5 0.15 23 252 263 1802 456

Dayuan

%ﬁ@aﬁ@_ Clay Loam 5.8 0.20 3.0 148 428 2452 633

Xinwu

LI Clay Loam 5.2 0.16 3.0 126 381 1970 453

Hukou

FATERRAE B IARE T S IA IR & TE - 2% 1989 FEEE BRI T4
RIEYEERRET KB TE ) AR B - B BBURELL - R - B
ST BT BE - SHEFEERE - RER - OE  FEES B
MR FPRIEE I » BRTEFREMIR - SARER R - ERR A TRIERERY - &
TR 5 Fil o
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Fig.1 The fluctuations of sunshine hours, irradiation, mean air temperature and precipitation
at Xinwu. (August 2008-August 2009)
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Table 2. Days to tasseling, days to silking ,days to maturity and grain filling stage of field
corns under two crop seasons and four locations.

il AnfE FETEHACH) AR (H) FREH(H) Frri e s HE
Location Variety  Days to tasseling Days to silking  Days to maturity grain filling stage
2008 2009 2008 2009 2008 2009 2008 2009

Tainan 24 105 65 110 68 175 106 66 39
A5 ik
%;ﬂ Tainan 20 108 66 111 68 175 106 65 39
Yingge

Tainung 1 108 66 111 68 175 106 65 39

Tainan 24 111 65 115 68 182 108 68 41
KE .

Tainan 20 108 67 112 69 182 108 71 40
Dayuan

Tainung 1 112 66 115 68 182 108 68 41

Tainan 24 62 70 67 72 136 112 70 41
%ﬁ}% Tainan 20 60 69 64 70 136 112 73 43
Xinwu

Tainung 1 60 67 63 69 136 112 74 44

Tainan 24 100 65 105 68 176 115 72 48
] Tainan 20 97 67 100 69 176 115 77 47
Hukou

Tainung 1 104 66 107 68 176 115 70 48

FEEEA © AT : 2008 4E 10 H 30 H ~ 2009 4£ 04 H 03 H -
BEEAE : 2008 410 H 31 H ~ 2009 404 A 14 H >
BEEGTRE : 2008 4E 08 FH 30 H 2009 4203 H 24 H »
BT : 2008 45 11 H 04 H ~ 2009 4204 H 01 H -

v AUEHR R AR T KNS « B - RERRRBITEZRHR

B TR PR ~ R RIS R TGRS RAN SR 3 - 1R 2008 SRk PERY - 12
APCHU W B ORGSO 2 MR RS 2 R AR LU ER 24 90 E & 194.0 om > ‘2
R 20 57 fe{Ey 163.2 em; (KB /R 2B 2R Hh DU 25 1 90 /sy 209.3
cm > “EZ P 20 57 AR 166.1 em s T ERIE AU 2R 1 9 R 199.3 em > “ER
24 B (RS 167.2 om - (HAGEREER § It/ ORZE 2R 2/ 24 57
A=y 190.0 em > 2R 1 B ER(ES 173.3 cm - R 2009 SEE(ER] - SPIIPREIGEKE
i 0 AR fR TR SRR Rtk DU 2= 1 5 = s 239.0 em > 2R 20 B (K
KRy 213.1 em - BEEE S (EREME SEFPPIMREEE T 230.8-234.8 om ; ££
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FEME - /7R 252.7-259.0 cm ; fEiAC & LA RS H 28 =R - DUZR 24
e R 279.5 cm 0 CZ2EF 20 B8 AR R 250.9 cm -

A 2008 fﬁ@d’ﬁﬁw B %‘Ki@iﬁﬂﬂﬂi%m@%ﬁmﬁ{ﬁ% EEE AR KEM
RN DL 1 57°76.4 cm f s » ‘2R 20 %L%’ 46.3 em f A + [ e [ B A A
E ; a‘éﬁ%ﬂh@ﬁ{ EVINP=-3-— 3! z;fé’75 9 cm fzm 0 {HDU 2R 24 57°37.9 em £ K - H

FERAE A WO SR S E E E’\ 64.7-73.1 cm ARSEREE S « R 2009 &
VR e 5 RO S IR S R BB E R Ry = B RHOHE DU ZE 1 98°109.0 cm
Herer ‘B2 F 20 57 83.0 em (- AL 2 AHE A k@li@@}bu‘*ﬁ 1 5%°107.2 cm
e EER 24 5% 88.7 ecm Fy (- A 2 EHE A2 5 fE E @ I DL =R 24 577132.0
cm Hy s B 20 5% 1131 om A H #7258 7R L fel i R B A2 5 -

A 2008 FERKEAE B Ot E SRR DU 2R 24 57 h0fE 17.1 em i ‘28 197
14.5 em fz7] - BEE AR - (FREME RHEERILIZME 24 57°18.6 cm iz » &
20 5% 14.6 cm 40 - San i 2R AR 15 E RO e S A 2 SRR
PIRFEREE =S - R 2009 FRE(ERY - B MG i 2 AR AR
5o fEREE AR DU 2 E 20 587189 em iy = » 2 & 1 57 16.3 cm i + 25
FFE AR R AR DU 2R 20 57°20.0 cm & 2R 1 5] 16.4 cm 4T
EEHEER -

A 2008 FEFKMEAE & Ot L A TR DU 2R 24 57°46.3 mm i » 2R 20 9%
FCERR 1 5R°43.5 mm g 0 REEE AR fEKEMEFEIRDL 2R 24 57°48.6 mm
i B 197437 mm 75 0 BEEEE  EHEMEAIDIZRE 20 5%°46.7 mm
Aol 0 BRI 24 90 R CER 150419 mm 5 - BEEER [ R DLEZ R 20
F2°49.9 mm i 0 EZE 1 580434 mm 5 0 BEEER - R 2009 FEIER - &t
B L N B AR REMEE LI EZr 24 57°43.0 mm 5 “2ZF 20 57
39.6 mm fy 4 REHE AR HTEMEER LSRR AR W E AR A D=
Fg 20 95’473 mm £y 0 ‘2R 19424 mm A 0 SR 2 EEE AR

BRPRE ROKRZ SR SR TR » 1Y 2008 FERK1F AR B R R [ b Al i RS R 2
B JERE M@ A DU =R 20 57°13.7 TTic% > 2R 24 9% 112 ﬁ?/) e ] 2R
EAER fﬂﬂmi@u:uiru 220 57159 T % » ‘B 24 50 ROEE 1 97590 13.3

\
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Table 3. The results of plant height, ear height, ear length, ear diameter and raw number per
ear of field corns under two crop seasons and four location.

e AEGR) HRE(en) FEAL=(cm) R (cm) P (m) RETH(no)
Location Variety Plant height Ear height Ear length Ear diameter =~ Raw no. per ear

2008 2009 2008 2009 2008 2009 2008 2009 2008 2009

Tainan 24 194.0a 2333a 61.0a 83.7b 17.1a 18.la 463a 444a 1292 14.0a

& Tainan20 163.2b 213.1b  51.7a 83.0b 14.6b 17.7a  43.5b 46.0a 1252 14.7a
Yingge  Tainung 1 174.2b 239.0a  61.0a 109.0a 14.5b 18.0a 43.5b 4552 123a 144a
means 177.1 2285 579 91.9 154 179 444 453 126 144

Tainan 24 196.7ab 234.8a  58.0ab 88.7b 18.6a 18.0a  48.6a 43.0a 14.1a 12.7b

KE Tainan20 166.1b 234.0a  463b 97.0b 14.6c 189a 473a 45.6a 143a 15.1a
Dayuan  Tainung 1 209.3a 230.8a 76.4a 107.2a 16.0b 163b  43.7b 39.6b 1332 12.1b
means 190.7 2332 60.2 97.6 164 177 46.5 427 13.9 133
Tainan 24 167.2a 2563a 379b 132.0a 12.8a 189a 419b 499a 11.2c 14.8a

HE Tainan 20 182.3a 252.7a  53.1b 113.1b 14.7a 19.0a 46.7a 448 137a 14.7a
Xinwu  Tainung 1 199.3a 259.0a  759a 1258a 14.6a 188a 41.9b 457a 124b 14.1a
means 182.9  256.0 556 123.6 140 189 435  46.8 124 145

Tainan 24 190.0a 279.5a 67.5a 1129a 16.la 199a 46.5b 455a 133b 13.1b

WO Tainan 20 179.3a 250.9b 73.1a 105.0a 154a 20.0a 499a 473a 159a 14.5a
Hukou  Tainung 1 173.3a 266.5ab 64.7a 120.6a 1352 164b  434b 424b  133b 13.5b
means 180.9  265.6 684 112.8 150  18.8 46.6  45.1 142 137

Means within each column of the same location followed by the different letters are significantly different at
5% level by Fisher’s protected LSD test.

= BB R HAMEREIH EXEE  RER - BRNERHEEECRR

BR IOKTEE ~ fRE R » ORI S E AR 4 0 2008 FEAK ERFRH E AR 0K
e[ PR R EEE 5 RO R B 24 9 ERE - (REOHRE R
169.9 g - KEME S 227.0 g) - (E#TE R AR AL 2R 20 9085 E O
BHIE S 177.1 g WICIHIE 5 218.0 g) > EETHIEDUZE 1 57 &I (1499¢)
FER I HI DA 2R 20 5 i€ (167.1 g) - fEsgt B AU A DL 2 e 24 5 Beie (102.5
g) I AR B2 AR 1 B RS (1443 ) o
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2009 FEME - EETEMEEEIBEE ZR ) FRERHOME SN Z
20 5 EEE (CREHIE 213.3 g » WiCIHEEE 263.0 g) » WL EE 1 50 RIS (KE
il 153.5 g » WICIHIEE 185.6 g) » HgREEEZH o

TERRE =TT » 2008 FERKEAEAE K » 2 R It L fe s i 22 5L - B
SR E R 77.5-82.1% 2 - ﬂéﬁ):i@mﬁ TR 82.3-85.1%2[4 ﬁHDitBEH =
77.0-80.4 Zf - HPUEE 1 98 Rins s MMRKEMERERIRLUZE 1 50 &S

(81.5%) - ‘“ZFd 24 P RIK (72.2%) E%E%%E: > 2009 fﬁ%f’ﬁﬁﬁﬁ%ﬁ WNE D4
FrEME R A R B ERE R 71.3-73.4% 2/ FrEMERE R
74.7-77.2% 28 - WIS AR E =R 74.2-77.4 2 5 O MERERIRUZE 157
meim (81.0%) - “2Ed 24 9 i {K (76.8%) i BREAZE 5 -

EERIEE 3TH » 2008 FERKVEAE A B RO s L 2 R EE R R R KE
RO I DL 2= 24 5% fvEE - CREMIE S 34.1 ¢ » WACDIE S 35.9 g) » 7EK
DU Z R 20 95 RES (264 ¢)  EICIMEAIDUZRE 150 R (312g) &
TR T B M R R O R SR B AL B - 2009 SEEE ) (£ R E R A
o TR DU SR 24 5 R E (37.2g) 0 DUER 20 5K (32.2¢) - 7R
B~ K R I ok B MR A B - 2008 SERKIEAE **%@@Z*%E%iiﬁ%
PR KEMIERLL 2 24 57 e (4249kgha™) - “EEF§ 20 BR &K (3,237
kg ha') EEEE R ; fEHRMIE AL EE 20 57 e (4,146 kg ha') - “ZLE§ 24
9 2R 1 RIEE - 2R AR RO E SR EEE R - N E
FEE Ry 3,759 kg ha™! o RSB HIE DI 1 R oK B 5 APk 6 K S B A i
SBIEy 3,759 K 3,742 kg ha'' - B HRAE VI EEEE > 5505 3,338 &
3221 kg ha™' -

2009 FHEIERF - AU BRI IS = (E 5L E A B E & S 2R - VIO EE
B T B 2008 AERK(EARIR] - (Rl I A 8 4,302 kg ha™! » HAR KR
B KE RS - P EEED B 3,905 + 3,109 ~ 2,407 kg ha™!

MHATER R ERGIE 2009 fEHEPIER 2,407 kg ha™' 5 2008 FEFK (E V3
7EE 3,338 kg ha'! i) 28% » E TR = FEB(ERFHIS 2 M SSER AR - BB K
RHEZERKHEES  KEHEREEIEZEREIKERAD 17% @ (B E R 5 &
Mg » BIFEIEEIIEIERE I 15%2L | -
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Table 4. The results of ear weight, shelling rate, 100-grain weight and grain yield of field
corns under two crop seasons and four location.

i AfEGR) TEHEH(g) IRE=R(%) ERLEE(g) FFE R (kg ha)
Location  Variety Ear wt. Shelling rate 100-grain wt. Grain yield

2008 2009 2008 2009 2008 2009 2008 2009

Tainan 24 169.9a 209.9a 77.5a 73.4a 349a  33.0a 3,769a  2,617a

s Tainan 20 153.5b 205.4a 82.1a 71.3a 34.6a 29.2a 2,782a  2,128a
Yingge Tainung 1 149.9b 225.9a 81.5a  75.8a 348a 34.7a 3,464a 2477a
means 157.8  213.7 80.4 73.5 34.8 323 3,338 2,407

Tainan 24 227.0a 167.2b 72.2b  74.7a 341a 294a  4249a 2,968a

N Tainan 20 167.1b 213.3a 739b 77.2a 26.4b  27.0a 3,237¢  3,425a

Dayuan  Tainung 1 177.0b 153.5b 8l.5a 76.4a 32.5a 28.3a 3,740b  2,937a
means 1904 178.0 75.9 76.1 31.0 28.2 3,742 3,109

Tainan 24 102.5b 273.8a 82.4a 75.2a 2952 37.2a 2,505b  3,919a

b=y Tainan 20 177.1ab 252.3a 82.3a 74.2a 32.5a  322b  4,146a 3,684a

Xinwu Tainung 1 137.1a 236.8a 85.1a 77.4a 32.2a 36.6a 3,012b 4,112a
means 1389 2543 83.3 75.6 31.4 353 3,221 3,905

Tainan 24 185.7ab 237.8ab  77.0a  76.8b 359a  35.6a 3,674a  4,370a

eiim| Tainan 20 218.0a 263.0a 79.9a  76.9b 35.1ab 32.3a 3,798a 4,218a

Hukou Tainung 1 144.3b 185.6b 80.4a 81.0a 31.2b  31.8a 3,804a  4,319a
means 182.7 228.8 79.1 78.2 34.1 33.2 3,759 4,302

Means within each column of the same location followed by the different letters are significantly
different at 5% level by Fisher’s protected LSD test.

REA=ALTERL 2008 FRK(F - ASREUN BT KE R HOEEFEEED 2R 24
e s (ERTES B EEEAIDUEr 20 57 &R 0 2 24 TR - JCER 20
5 IR E R B HE b E A SRR - BN A TG K E & =R 20 B (EER
RI L  2E | SN EERRFIHERTRE - @ER 3,012-3,804 kg ha
Z [ R E R g A P B 20 57 B B R 24 5 RS LR R e SRR B R B
B REBENERAS  SEFEER  RERKONEGEHEEE > B2/
24 B FSHEAE -
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© BB R HRfF R AN R R E BRa E R AR EER

ARABEERERE LRI GEAER S - [ 2008 SFEFKIERF - B R 2/ 24
B LR B R EE A - CEER 20 B R 1 B RIBEE BRI REE I = hTE
SR 1k R DL 2R 24 SUPHR R 2t 0 (2R 20 57 K2 15T ISR R
i o 1% 2009 SEF1ERF - S50 78 A Pt R Rl i = b fE PR 38 3R A - Ho Rl K S fE 55
TR AT 2008 FRKFAHEFECE B E - Bt E S5 = iR 1 4k > REHE S
LA B 24 5 2 2 0 CEERE 20 BB 19RO 3 o Wb PR DL SR 24
W S 2R 20 90 23 Lk (2R 1 BTIIE R 20 -

2008 FEFK PRI SR Y B il DL 2 e 24 57 i 2 4 s 0 (= 20 57
K= L BE R 1k REME SR 2R 24 57 )2 20 5000 10 £ 25
B QIS R SR - SR sl HI = s R SRR 4 W (2 1 5 S5
WE 1IN > A R 5 R 2009 EB(ERT - BT L5k DU 25 197
228 2R 24 57 2R 20 BUE R 1 ik REME SRR 2R 24 505 L /0 "2
20 5f° KB 1 BROETR 3 R o HT R SIGE = AL Ry 1 o W It R
R 2458 BRI 2050 R BR VRN 12 3 #k e

2 2008 FERKPERFE R » AE RO e = i R E ERIER S 4 - (F1E
e F 0B FORIERR - =B IORIERIRIG R 1 WERIORER B - IR
2009 FH(EH - E*é”f%fﬂ HTER R I S S - (HERET R =R 24 57
AP EORIRSN » 38 =l R Bk oK AL RRIEGEE TR 1 - KEE A =4
@Eﬁ@ﬁi@fﬁi’ﬂi 3 n‘& °

X 2008 SERK T VU(E He W = S fE R A BN IR L3R 2L 5 12 2009 SR IFRIRDUE
Bl =R 24 9 RCEE 1R 280 =R 20 5 3 R RE TR E TR DL
VR 20 BN 2% CEER 24 B R 1 AR ORA IR - st B = SRR SR A
IR -
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Table 5. The results of disease, corn borer and stalk lodging of field corn under two crop
seasons and four locations.

HiyE nfEGR) 7] EJE FooKiE IR
Location  Variety Rust Stalk rot Asian corn borer Lodging
2008 2009 2008 2009 2008 2009 2008 2009
Tainan 24 1 1 4 1 0 1 1 2
N
R Tainan20 0 1 1 1 0 1 1 3
Yingge
Tainung 1 0 1 1 2 0 1 1 2
Tainan 24 1 2 1 1 0 3 1 1
Al Tainan 20 1 3 1 3 0 3 1 2
Dayuan
Tainung 1 1 3 0 3 0 3 1 1
Tainan 24 2 0 0 1 1 0 1 1
%ﬁ}% Tainan 20 1 0 0 1 1 1 1 2
Xinwu
Tainung 1 1 0 0 1 1 1 1 1
Tainan 24 1 1 0 1 0 1 1 1
i | :
Hukou Tainan 20 0 1 0 2 0 1 1 1
Tainung 1 0 2 1 3 0 1 1 1

P~ TR R ORIER TR (G0 S #e ¢ 1 #(0~5%) ~ 2 #1(6~20%) ~ 3 #(21~50%)
4 #(51~80%) ~ 5 #e(81~100%) o EIRE >Ry 3 #e - 1AREIT ~ 2 FEIR » 3 BRENR -

A REEAN

Atrgerfe 2L 15 K2R 20 5B B 2 TP LT - (2 24 5B =
SRR Z WA o FARKTE R R E W (| A RIS 2200 > s e &R ~ KE ~ R Rl
R T TR M et B WA RO s = (] S e & 8 T TS SR A2 6 -
G R B PR ML EE S b A MR S5 (B TRIR I (R R = AR 5 PREER R
TTEON - HEptBIR sl E8E L ERER ; MR EERS - ERAEEL b
ZRIE 6 (EMEHIR 5 i 7 (8RR E RS 2 AR g -
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Table 6. Combined analysis of variance for characters of field corns under two crop seasons
and four location.

A R Ffim Rk REMTH REX ONE  FEHEE

Source of DF  Plant height Ear height Earlength ~ Raw no. Shelling 100 kernel  Grain yield
Variation per ear rate wt.

Season(S) 1 71265.71%*% 38005.25%* 174.71** 8.54%* 231.37%* 5.10 127301.59
Location(L) 3 1464.34**  1099.89** 1.24 0.84 40.31*%*  68.68**  4087879**

Block 16 109.29 27.01 0.05 0.28 1.77 1.23 103601.78
SxL 3 1697.05**  1056.77**  10.78** 9.38%* 77.88**  4330%*  3005162%*

Variety(V) 2 1512.53*%*  1510.43%*%  12.52%%  [1.40%* 94.85**%  39.62* 41648.02
Sxv 2 45.27 33.58 3.99 0.02 11.76 9.20 10526.48
LxVv 6 429.85 109.59 5.76* 1.38%* 3.23 15.97 570852.14
SxLxV 6 519.10 478.61** 3.95 2.18%* 14.12* 14.68 824193.25

*and** : Significant at 0.05 and 0.01 levels, respectively.

Values in this table are mean squares.

2008 FRKAE - feHtlE plEFAG - B KRB R B B ORERAIEE 175
REAE » Hp KRG RGP RE 182 K 5 FrE @i R/ - Al 136 REGHUIL
- MR e E H B (R B H B C RGN EHEER - R 8 HE®E
fi - MPRIRE HEERE 70~74 K5 HERSUER 10 AR ZJGEE - fraieE HEUNME
65-77 REEIA - 55 B AT (1984) DUEREE 351 5F° K &m 11 57 T AN [FI RS TR
g BRI IR R e H BB R I B 2 AGRAA - ARG R S i
SHSETTRIPSE - HEEIESE  RE R T rTREARE I - S(E SRR PR Tt - B
BERY > EEMAAEY - BER RS e EIOERF 2 24 A LA R
IEERERIZET ([ 1) - JuRIR (1987) SRR T BB AT VI - BERZAE
BRERR > AXGERET  PEER HRCRETEEZFeRERN (FHEEH
MR ) RAGHIRCE - TREIA R & 4 B I 2 B (s IR e H IR FRE IR
ERFTEL - 2009 F£FME - RN - N2 EIRERELATRE - IR RR R REERRA
# (2009) FallE 3 H EARENEEESRESPE 200%00 E - SRR E
AR 3 H 24 HE 4 A 14 OBl E -~ B B R EREE - S H.E >
thh) - N EREFERE - SRS R EUKTES KR - SR - R
H R 68-72 K - #AEH HECR 106-115 K - Hirldh ] 72 FE5l A -
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£ ¢ BE DA R IRIERIERE - B RREIMI AR - BT Sk
B BT oK 2 el R WS -

2000 (EZ(T 4 EHIRIEEF TR B RIIE 2 23 - HohDU S 1 555,
MERIE - BRRFEREYR | RO | CRRRTERE =S 25
oh + HERBLERIDLEER 24 W OB IEIREE ; BRID AR R ARG R - /B
2R3 A HTERRE BRI 24 90 H OREFTIATES(E - BRI HE TR =5,
5 ST ¢ BITETR S TCRS RO, (6/19-6/22) o - ESHKHA R EIANED; M 2 i
S BRI G RO SR 20 BE YRR KRR RIS 2R
R B TR R S B A R - B | B 24 B IR PEAR S
B BMTTS - 98 ERIERE  BEHENZAERABREFAGEGEE R
R A A B R -

IIBILFESE Siet ML (IRE  2000)  EEAHTKEBES
SABTERF » BT RACHESRRTTT - TE SR SRR B - T B A F A
TERSE - 2008 fEERMHEATR ERMIMEMICIERE S © #1E 6313 AERRS
A 462 N BKIF 951 AU - RARRRFHEIRER 7,726 AU - (RIGTTRIIER]  F
SRR SR RR L 5,601 ke ha i - B RRARIE LI 3,000 ke ha™ » HTTTLUL
ST KRB R HEACS - (RIBIS SRR AR (RIS Z R © 2000) - 58
S VAR R 5,287 kg ha - (ERBBRERIEER - RE GBI E R
BT RETIEI S 4,500 ke ha™! <

SIERNE (1989) eI b TRER MM TR = %%
BRI TEATL ¢ (1) SHARE : AT TR B L SR A R VI R
I 10%DL | - BREFETA BITEEIRIES £F - (2) MERE : N LTS
FAEE M AR R R T 0%  AREAT SR S A (P
& 10% ETFIRKAE  (3) FERE : DR IR RER BBV R E T
B 10%B0 o8 - S B S I B VA M B 2 - BB BT ok



(24) PRERIE 2 ST RIS T Fe A 5 69 1

PR R 4,500kg ha™' RafEe o AGUBREGEE - JLESHIE USRS R
B ME R - B R ERASERE - B B E i DR E - &
BRI EE - o7 - BRRRIEDL 2/ 24 50 /L AIERMER % - #r2
Al FHAHE & B SRR 2R 20 57

Eckert (1984 ) fASEEILANIERFHIREE £oK - A5 SR DIFBEEER S - THHE
(1989) DAgA} Ik anfd 2 5% 351 57 3EM TN R R IEARR - JRERTHEliHE 2 HE
3 AREME > EEMRIGER - (HF T - BEEEP R - B2 R - W%
A B2 imea e RRaE K E  iEE I E AR ek EE E R IET L 3 Bk
H > KIEELL 8 H L~ Ay Rl BBt - ME (1983) JREERIK (AL it & o)l
RO R E 28 S AERTME - EER R R - (HITEAR AR
ORI - FEEEAT SOR R R R 2 IR RRTER A - HZ DIER T -

TORFERSEM - BOE G SRR H 0 IR thlE iy - S0 £ B ke R
FER PR AR - H IR O h R Al - EE R Er RS R E B AR
PRI E RS - LAl Bkt 2 g 2 Lt & 2 | It Bl Er PR I - R FRHE TR
N REEEHIEE RSN > 55 TR/ FEl S - A2 BRI L& R
ShEE T - B ORIHE R A2 o AL - BOLET st e A B R TR bR o K 135
FRFFEEE - BFEE T ZBEEKIE - BRI i R RUKF a4 - 7
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Evaluation of Field Corn Yield Potential in North
Taiwan Area

Yung-Ming Yeh? Tasi-Li Kung?, Meng-Huei Lin >

Abstract

This experiment was conducted at Yingge, Dayuan, Xinwu and Hukou to study
adaptation of field corn (Zea mays L.) in north region of Taiwan. Three corn varieties
(‘Tainung No.1’, ‘Tainan No.20’and ‘Tainan No.24’) were grown in the cropping seasons
from fall 2008 to spring 2009. The variety mean grain yield in four locations were 3,338,
3,742, 3,221 and 3,759 kg ha'l, respectively in fall 2008, and 2,407, 3,109, 3,905and 4,302
kg ha™', respectively in spring 2009. The results indicated that Hukou and Xinwu were
suitable for field corn cultivation. Grain yield was higher in spring crop than fall crop at

these two locations.

Key words: filed corn, yield

! Contribution No.425 from Taoyuan DARES, COA.
* Assistant Researcher (Corresponding author, mingyeh@tydais.gov.tw), Chief of Sinpu Branch Station and
Chief of Crop Improvement Section, respectively, Taoyuan DARES, COA.
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BRI BAZE HARM B M AR A RE
BHAETXDE

. 2 — ar 3
a8 B o

W %

AEABEGS 3 (EIRFHAETT 3 R GR oA H A e ROk R EE &
mE - HE > aRRERY > ATREREREZZE - BBERERELETE > =
TG B BN FHELZ 55 - IREEAERR 16 SBEHIR 30%F R EBERAHE ; mEsmR
IFREAETR - AEIGRERE R Z R - BRa R AR e EE - 1A
YEER P e ] e AR A = R A - BERRE N E - M E s R e E

B gy

ERERIR > BACR 24 HIGEITHR S - ERRE 30%R S EESR -

BRI G fEAH AU Al REWE  BER

AR ESR R BRI B TR E S — B - FRAEES R R S i E &t -
AT IERE B ~ ST RE B REEOE - 2 RN LR TR - Blansk
(Jiménez and Diaz, 2002 ) - #85% (Marini, 2004 ) - #j%j (Naor et al., 2002 ) - &
#k ( Whiting and Lang, 2004 ) - 5 ( Hutton, 1992 ) & &k ( Davarynejad ef al., 2008 )
% o BRI A R N TR EERGUR - MRS Z DA LR - RRE
ARV SRR 0 1 7-8 HREETT » $TEEREEE MERIE G EIMNEA R I FETHR
k& o fEfH ( Citrus tankan Hayata ) 2¥gEUfH (C. tankan Hay. cv. Hai-Li) RS EERE

" TEbT T B R R B R SR AR 5 426 5% -
> B AL 2 I RSB FE B GBI - lithops@tydais.gov.tw) °
¥ B SO K B R A W) 1 2 5 B B -
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T ERE SRS » TR (C. reticulate Blanco x C. sinensis Osbeck ) 7 3 EZHEfE
IRZ WG - (B FL R SRR [ S b SRR R AT 2 DARS B Al - iR = B B 2 BRI 5% -
PRI - ARG B AN IR T AR AR - B RE B fE & s - BT
EEFUR T DA~ WA S sl R & E RS -

FHFHIL 77 K

— ~ HEMH

TR BRI RS LRHETT - RIS RY 30 45 - TTHREE 5 x 4 m » [REAS IR G
B AU R e BB O T RRBR PY S 1T - G 15-20 48 > TTHREE 4 x 4 m > Hrp
MG ZUMH IR AS R e A il (SRS R Rt 5 - BRIBITRUE TS
EH - = REE B DR R AR Ak -

— - RERAHE

AR 2006 K2 2007 SEAETTHR - AU 2006 K 2008 FHETT(2007 555/ N
BATEE R RETHER) - SEAHRL 2007 Kz 2008 FETT o 3 BIFRNEE{ERR 16 38
20 R 24 SHETHREHE - AR B IRR AR ERERELZ 10% » 20%k
30%% 4 B (SRt RERERERRILAGR) - SHFIRHE - RERE 2 E
feixEt (RCBD) - 3 EH#H > fSEE 3 £k - 2006 SEAMFH GRS 7 H 18 H ~ 8 H 15
HEk9H 12 H 57 H27H 8 H23 HE 9 A 15 H 5 2007 FARTHGUR R H
TH2dH -8 H22HNI A2 H KM E7H12H -8 H 15 HE 9 H 13 H ;2008
FRHH R A R EER7TH1TH -8 H28HK I H25H -

= - REREREERE

IBEMH BRI B AR [FI .2 12 H i~ MR At R e S AT EREAR 24 2 1
Her MR - DABERTAET) 150 em @ R E R PRIE S - FEPRERIK 10 FH - RS
108 £k » B A AP - SREGERIARS - EEERHRRR I E < RE CREE)
bE I AERERES & B aETEERY R AT ERRE - R R IR
7 o
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s fRET M

B DL SAS #iE T oM BEETT ANOVA % 55347 a=0.05 )+ ilfi ), Least significance
difference (LSD) test JE{T R [ #HE 14 HI % -

4RI

PRI R E S - R RFURA IR B - AR ETEIN A
ERIEE - —IRSINEHEREAETHIR (Jiménez and Diaz, 2002) » AFAERIRHL
AHBERAE R RAETHREH - AR RER - EEIER 16 B FREE G
Rtk > GRERE %g R REE (1) > JEHDL 2008 532 5
& (2007 F5EETTHRAR ) HE 0% BT EEORFUR B R E WA HE - FEGUREH
RS THF%F@@F&IZ#A@JJ\ » BRAETR 24 EETT AEREE SR R R E
Rim HRIER P RATE - TN GURRFHE GH - BAER 16 BEHETHRARE - RE
SR RIS AER 20 87 24 SEGUR RN Z S - BUR AR TR A A
IISRE ~ RS R - Bk 24 EERCHYER - S S EE Y 2= A
& T/% MoeF v (R 1) - B R B R BB Bt AH IR 2 82 (3%
2°3) - Rtk 16 HREAFRREEGRIEHR - Dbt S ERERE - REKk
ES <<<F‘§5EF'£1§U%E$WJ\ P ERALTR 24 HHETT A ERE SRR RE R RS
- VN
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Table 1. Effect of thinning on fruit quality of tankan tangor.

BRERiE B RE R g AEEEEY AEER
Time of  Percentage Fruit weight Fruit height Fruit diam. TSS TA
thinning ~ of thinning 2007~ 2008 2007 2008 2007 2008 2007 2008 2007 2008
% g mm °Brix %
Bt 0 2289ab 210.1b 668b 658bc 73.5b 72.8bc 105a 9.8a 049ab 048b
16 3 10 2263b  2084bc 672ab 662b 747a 739b 104a 93a 049ab 048b
;g::efilﬁs 20 236.5a 2122b 683a 669ab 753a 741b 102a 9.6a 05lab 0.52ab
bloom 30 2251b 2324a 669b 672a 74lab 758a 103a 9.6a 050ab 0.53ab
ey 0 2314ab 2082bc 67.1ab 66.5b 732b 73.6b 108a 99a 050ab 0.54a
2033 10 2268b  190.0c 664bc 654c 743ab 72.8bc 104a  92a 048b 0.50ab
DUV 0 m724b 21826 669b 662be 494 719¢ 1042 96a 0554 051ab
bloom 30 2095¢ 2306a 659c¢ 673a 717c 744ab 109a 100a 053ab 049b
it 0 2169¢ 2134b 661c 669ab 723c¢ 733b 103a 99a 050ab 048b
2478 10 2225bc 1914c  668b 651c 737b 725bc 105a 9.6a 047b 050ab
ﬁﬁjjﬁiﬁs 20 2233bc 221.0b 672ab 663b 745ab 73.8b 107a 9.8a 049ab 0.51ab
bloom 30 217.6¢  201.8bc 662c¢ 657bc 73.2b 742ab 106a 95a 049ab 0.50ab

[EFT P FRHHIE & 27 LSD JHIBR7E 5%k e 7 BB -
Means in columns followed the same letter are not significantly different by LSD test at 5% probability level.
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#2. RS RERE W
Table 2. Effect of thinning on fruit quality of hai-li tangor.

R B HE el B AR MERY
Time of Percentage Fruit weight Fruit height Fruit diam. TSS
thinning of thinning 2006 2008 2006 2008 2006 2008 2006 2008
% g mm °Brix
Bt 0 1702b  175.6abc  64.1ab 64.0bc  679b  69.7¢ 95a 9.1a
16 7 10 1683 bc  177.5 abc 63.2bc 645bc 683ab 70.8 be 8.8a 89a
16 weeks
after full 20 166.5¢  18l.1abc  633bc 648bc 67.5b  7l.1bc  93a 94a
bloom 30 1749a  198.1a 653a 674a 68.1ab 734a 92a 9.1a
BT 0 1699bc  1678bc  64.1ab 652b  678b  71.8b 95a 9.0a
2034 10 1749a  1745abc  633bc  64.0bc  683ab 70.6bc  9.0a 95a
20 weeks
after full 20 1678bc  170.4bc  623¢c  641bc  678b  70.0¢ 89a 94a
bloom 30 1755a  171.6bc  640ab 632c  683ab 70.0¢c 93a 95a
it 0 1703b  168.1bc  632bc  652b  682ab 713b 92a 93a
2438 10 1655¢  1712bc  620c  643bc  678b  70.1bc  94a 8.8a
24 weeks
after full 20 1669bc  1732abc  633bc  643bc  675b  702bc  9.la 92a
bloom 30 17442 162.1¢ 645ab 623c¢  690a 685¢  9la  9la

[EFT P FRHHIE & 27 LSD JHIBR7E 5%k e 7 BB -
Means in columns followed the same letter are not significantly different by LSD test at 5% probability level.
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Table 3. Effect of thinning on fruit quality of murcott tangor.

BRERiEf BRSbR R&E R R AT EER
Time of  Percentage Fruit weight Fruit height Fruit diam. TSS TA
thinning ~ of thinning -~ 2008~ 2009 2008 2009 2008 2009 2008 2009 2008 2009
% g mm °Brix %
Bt 0 161.7bc 1654ab 552b 56.4ab 68.1b 69.2ab 13.9a 142a 075a 08la
16 3 10 163.7b  1632ab 554ab 552bc 69.5ab 68.3ab 144a 143a 08la 084a
;g:rvefﬁlﬁs 20 1620bc 1643ab 558ab 56.7ab 682b 69.1ab 139a 140a 0.79a 083a
bloom 30 1680a 167.6a 569a 58la 713a 7lla 140a 145a 078a 085a
ey 0 1605¢ 1642ab 543c 557b 704a 692ab 138a 139a 0.77a 084a
2033 10 1653ab 1668a 558ab 56.0ab 70.9a 68.5ab 140a 144a 082a 0.79a
DUV 20 l620be 1659 s49be 552b 7028 693ab 142a 143a 08la 0824
bloom 30 161.7bc 1663a 562a 573a 69.8ab 69.9ab 147a 145a 0.79a 085a
it 0 160.1c  1639b 545bc 56.2ab 69.3ab 67.3bc 141a 142a 08la 080a
2478 10 160.8¢c 1624b 541c 545c¢ 69.1ab 664c 138a 140a 078a 0.77a
iﬁgﬁﬁé 20 1639b  1633b 561a 549c 683b 67.8b 138a 138a 0.76a 0.77a
bloom 30 163.9b  163.0b 553b 552bc 653c¢ 674bc 143a 143a 074a 0.78a

[T 3 AR 2 LSD HIBRAE 5%k HEZ AR -

Means in columns followed the same letter are not significantly different by LSD test at 5% probability level.

HERETE T - R A R ﬁﬁﬂtﬂ<%4) 1% 16 H K
0 EAS R EIFEE B R - 10%-30%Fi k2 5 A B 2 %F%@ﬁﬁﬁm
SR BALR 24 EIGEITHR S - EHiRE 30%HE %ﬁ&;ﬁﬁ?gga’ RS A R
REEERXEDL -
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%4 GUEBIN B R A HER D
Table 4. Effect of thinning on yield of tankan, haili and murcott tangor.

A & yield
B % PR Bkt 5 o .
Time of Percentage fH ’_4 % H e
thinning of thinning Tankan tangor Hai-li tangor Murcott tangor
2007 2008 2006 2008 2008 2009
% kg/tree
0 90.5ab  92.3b 1253a 1158bc 892ab  92.3a
B 16 i 10 953a 1033a  1234a 1194b 974a  946a
16 weeks after
full bloom 20 93.1ab 80.0bc 1125b 1267a 83.0b 955a
30 84.6 b 82.0bc 114.6b 108.8c 659c 94.0 a
0 92.4ab 97.5ab  113.8b 122.5ab 88.1ab  90.4 ab
Bi-is 20 10 99.1a 1033a  1256a 1169b 72.6bc 948a
20 weeks after
full bloom 20 85.6 b 81.7bc  119.7ab 1189b  752bc  75.9bc
30 83.7b 87.3b 1182ab 121.0ab 76.1bc  67.6¢
0 91.9ab 952ab 1249a 1229ab 874b 86.3 ab
BFicie 24 10 88.7b 74.0 ¢ 120.7ab 131.4a 87.0b 77.5 be
24 weeks after
full bloom 20 86.2 b 83.7bc  119.3ab 116.6b 66.6¢ 81.1b
30 76.5 ¢ 773 ¢ 108.6b 107.3¢c  66.1¢ 69.3 ¢

[E{ T3 FREEE s LSD HIBRTE 5% Kk He 7 FLNEAE -
Means in columns followed the same letter are not significantly different by LSD test at 5%
probability level.

GRS Al IR R EE B AN TEE AR R R A8 E (Hilgeman et al.,
1964 ) - f£‘Valencia’fiff& " - f2 6-8 SERFHIFR 15-20%%12R - gEfE JI AR ELH] (Hutton,
1992) - [fifR4#E Stover F (2001) WFFEEA/R » #L#% (‘Dancy’tangerine ) FEHTRE » R
B ERE R E A TGN - —MAdtH SR E R BIERES 16 HBH I X - 5 24 58
FE5H 36 HiE NN (%5 0 2001) - AGERAS REURIVEAGIR 16 BIRFER - FEIHE
IREEE @ ERGREFEFRADE - (EEEER 20 BEHE - AREEDE
BRIV E - BRI -

IRIZRTAMFEE R - BRI v A ML E T YR 52 2~ —% (Hilgeman er al,
1964; Hirose et al., 1972) ; {ERHEBRAR - G ELHE 75%0F - BEAREIGN25% - RE
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BRI 14% » B AJAMEETZYIE0 20% » H 58 K% & R EH Rk e Ry AL I8 3t

( Whiting and Lang 2004 ) ; TiEEEHkETER 80%%5R % » REREREMN31% » HAlvR
MERE Y/ B S (Davarynejad et al., 2008 ) - Bt SR LR E =i A G R 2 -
PRI L HERT BRI M oY) < s - e GRR R B - A T Re s SR 30%
A RIREHHRT I A ATERIIE VI A B -

FiREtREE IR ERERER - (BB ES - fEth T4 SR 3 RERE
RUfRsl 5 IREE RIS 14.8% » (HEEK 37.4% (Jiménez and Diaz, 2002 ) ; {£ifL
e FURSENG IR E RGN - EEIR/NE R ERRK (Stover et al., 2001) - HAhAN
#j%] (Naor et al.,2002) -~ FHEHk (Whiting and Lang 2004 ) %Pk ( Davarynejad et
al., 2008 ) FEWH R EE ARG ERE - ARBIREIER 16 BEEE 30%H E &
& 24 HFIEE 30%F R R RE R - B KSR S EMERE M - R RE
KGR MEEREIREEE RGN - WA R HEEZTE -
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Effects of Timing and Intensity of Fruit Thinning on Quality
and Yield in Tankan (Citrus tankan Hayata), Hai-Li
(C. tankan Hay. cv. Hai-Li) and Murcott Tangor
(C. reticulate Blanco x C. sinensis Osbeck) '

Po-Ming Shih * and Su-Feng Roan’

Abstract

Effect of timing and intensity of fruit thinning on fruit weight, height, diameter, total
soluble solids, titratable acidity, and yield of tankan (Citrus tankan Hayata), hai-li (C.
tankan Hay. cv. Hai-Li) and murcott tangor (C. reticulate Blanco x C. sinensis Osbeck)
were studied. Removing 30% of fruit 16 weeks after full bloomed significantly increased
fruit size and weight. Late thinning resulted in little effects on fruit size. There were no
significantly different among thinning intensities or timing on total soluble solids and
titratable acidity. The yield decreased when 30% fruit were thinned 24 weeks after full

bloomed in tankan, hai-li and murcott tangor.

Key words: thinning, tankan tangor (Citrus tankan Hayata), hai-li tangor (C. tankan
Hay. cv. Hai-Li), murcott tangor (C. reticulate Blanco x C. sinensis Osbeck),

fruit quality, yield

! Contribution No0.426 from Taoyuan DARES, COA.
2 Assistant Researcher (Corresponding author, lithops@tydais.gov.tw) Taoyuan DARES, COA.
3 Assistant Professor, Department of Horticulture and Biotechnology, Chinese Culture University.
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AMGEARIEAXRBEREHIEE > HHLER
Ay e k) > 2 |

8 A 2

S

W %

AedB S ERAT A RS T E T E R - IS A6 3 s IR E ) » %
T E e PR 2 - Sl bk E 2R R S 2L Gk TTEETT - DL3
AR 6-8 RLZik TRt Bati kL - /e iE#E 25 &€ IR 12 €05 6 & > DR
PERHRE RS - =58 - sl 2 ERE LRG> ERE 2010 4 A
I3HZE201056 5 14 HIiE - Fr6e3 H MEEEHEES A12HE10H4H -
fgtn R EUR - SRR E M 1% pH (H ~ EC (E R ACHAMESS Rk & BB ERTHE I -
ARE S ERIREERATR - Bray-1 & 8 FROR 0 i B R pT g I /N aR e B
ik 5 AR R B AERR R e B S R T A - HERig IR - MR E R
DhicE s < el iy - M DUE iR M AR (R - S IR I8 > Nl eeBE 48
Mk EHER - R L PEER A MR - MRS R PR R E# 2 X
FRERHEREE TR 1149 gm” - B FEMELIBNERS  HNER
& - SR A ARG REUR - AREERITEIGEHE IS IEEZ TRy RO
PR A e - BCRISE ML FIR Ik T E E - (B EREEE I ERE

Y -

PR - RTT - RE S ARSIk

“TB R S 2 B DR R S LB TR IR A AR 427 %
> B A S RSB B S B CEAE S + yean@tydais.gov.tw) »
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o

‘F"]"T

e REEEFEER R - 2009 FrTE EEETE R 27,045 AtH - &R 251,994
AR (ITEPEREZR A - 2009a) 5 HAuk T RSH AT 8,000 At - EEER
ErpfEEE LAt (88> 2010) - fRAITAERRE  REED o M EEHAERTT
ARRSE EEAE - EEYIREET - W AR RIS G E i A i B S E R AT
KR HER(E - O - BB EYEE HERE DR RS % - S rlEH M
FEFISEE o (ERETPHERHMERR A EIERER IR AL, - bR TRl LHOK Y283
i > el D & A E N EMER 2T (0 2002) - MEkITRZEERIE - T
7K - E > BRrTEN 1-2 RgZAsRI— R (R E TG B RE 2 (R -

SRR BEERE  HDAARL - ERRE (TEEXZEE -
2009a) - g G ATDARBIE R £ - OCR S - SUE e M @ VS B MR FAE - B
FMEFAEBRAIERIZER (F1-2007) » HIBENATRIEYEBITHR B AR - AR
R R ETCERL - ERTRE A - HEAHBERT SRR -

KAk EMEEN K EREENTNBEEE (THRREXEZET
2009b) - PEACEREIERATE - R ERTEE  EHAREDR - iyt
BRI E R R S EFEETE > IEERE LRI - RTT
o R T IS RIS 3 RS DINIGE R - By #E ek T E T B & 5
EFEFER I EFIIR - DA EE TAE -

FEH S

AFABRI PR EE 2R RS2 5 A RIS R TERETT - DU 6-8 .2 2-3 4
LRI R aERA R - SllatRoc EE Gt (RCBD) - 3t 4 gl - 3 B - HllgiE
OB REHE2S € K 12% 56 & DURIGERAI - #kITHRE 6 8% - /N&EH
8 120 SRR B/ NELIE ERE 7 b - IRTIZCEE i A B - IR S aia
Wk TR (S - FHANSERE S - S A B INEZEREE - IS RIERkE - AL
BRI N 120 TR ETS SRR EE S 60 AT ARICE R AR SR
o EMIEE 2010 24 H 13 HZ2 2010 6 A 14 Hik > 51 63 H - EZHER 95
Hi - IR As R 52 Hil - En P B &R 2.62 kg head ' » 185 0.83 kg head™' »
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fif ks 3.72 kg head” - BARHEEH THEERDERAT  WRRINFIERSRINY
(EZEYRIR) - FERE AT IEEEER A RENIER (e EREIE - R
B8t > N-P,04-K0=3-2-1.5 > pH=7.3 > k73 35%) - [EEHE A EREE R LT
% (it F HERE 40-60 kg bush™ &7 T » 4 600 g bush™ ) B (DUERILHE) - X
Al 50 kg bush™ » SEAESY 3 KA - AR S kg bush™ > CEEARI ARG R &3 F
WURE & AT - ER AR EHEAE - RGBT R R AT - HEHEEE
albaaitR TN AT » BRI E N E R - FEREEIR KB K S E - 8D
pH meter HI7E H3EREm(E ( TokEE=1:1) - IEEEEEHAEESEE (T/KE=1:5) -
DL Walkley-Black 7EHIE H #h% (Nelson and Sommers, 1982 ) - WifAE R TG E
& DIHE K — i 112 Bray-1 # - DSHESE R @ - DIA] OB WEREET L
EHIE » DA L5 G — R il A A~ #5 58k (5R - 1991) » DURKIERE S &
RIFT#FOEGE (ICP) E& -

s R It

— MERBHRTELERES B ZAE

pRE AR TR AR 1 SR S B L% pH (H » EC {H R ATHAE $5 AT
ABRAITIE N ARSI AR RN FE BRI TH B KEAETE - — s - AREM
TR ED 3 fRtR - A T BE IR - A B ARS8 - S AR 2 SERBH
> HE/KE 56% @ MIEHEE/KER 73% » B RINES - BHAEME KE - B
= B RS ERR (B - 1956) - DA S - pH {HAE 8-9 (Z] (FF - 2006 ; & K5k
2005) - [Nl - GE L HEATE A Z HEF AT B 1 pH (EHIEID (B > 2005) - HUEEAS
SRR > 2B pH (EIREABRRTEN - (EREEEKE - EGRSRHE I ARE SR
iR - ATREfRalB IR » KR - BB EER - SRR ETE
VIR TEZ AE - bR T OREGREE 2 £ 5 Bray-1 W& 2EGESRRTE SN - HERTK
Do (R R RS ERIDUR R E B e - Hera B A 2351
FENIR SR - Spa B MR AR & B DB MR HEE W= Y - HEr TIRE SR
HFEERERE AR - HNEERIES - WWRIER/KE - #UAG B ircs # e B FH R
Ry NG R B PR T 2 15 » T oA 8 i A it P R R BB & B0 R 28-13 g ha
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(R 2001) - St R SR P 2 I AR I 7 & B R = R EAh IR B2 [
RIFTFE -

= 1. skTTERE SRk T E LR E 22
Table 1. Chemical properties of soil in green bamboo plot before and after raising the
different kinds of poultry.

i P BMipE EEE GEE G HERMEST RS ks
Treatment pH EC OM  Bray-1P Avail K AvailCa Avail Mg
dSm! g kg'1 mg kg'1
EZ &R 6.10 0.08 53 36 160 1,072 279
Before test
HE 623a 0.10a 46 a 29a 208 a 1,114 a 311 a
Chicken
Mg 637a 0.09a 40 a 33a 161 b 1,236 a 319a
R pu
HESTR ‘
After test #E 643a 0.10a 47 a 35a 168 b 1,153 a 329 a
Goose
KigE  627a  0.09a 51a 45a 149b 1,443 a 381 a
Control

[FT 53 BHHERIE TR 8l 5 K B IBaE 5% /K MEE SN
Mean values within column followed the same letter are not significantly different by DMRT at 5%
probability level.

—  BRTTEREREHRI R ERREEEZXE

MEEEFEHR 2010 5 H 12 HiEZE 10 A 4 Hil #TE P EER IR
e RHE 2 PRI 4Bk 4,293 kg ha™ ~ 5,081 kg ha ~ 5,638 kg ha™' » &R B 5,361 kg
hﬂ(%2>nﬂﬁuméﬁﬁﬁZFE%%%%méﬁﬁﬁofFMﬁ’M§%&%
B 2 P ER BTSN AR E R T AR A R R A
REEIYE - B E b a6 IBEE B EDRINRRERE mﬁﬁmé
R RR - FoRbEE  BEDRRZGRTHETSREY - FAREH (F
1992) - BETIR ~ ERRITRIEEH M - FTRERIILEE T2 1E  BEEEA B H
HAERE  EMEE R ER

fEERHA T  TrAERAE 5 H 22 HEtAZ 10 H 4 Hil - ZEFEREE S HR
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AEEE E RS (B 1) » HXRREEERE - MUEEEEE &K - 6 HIR
DIRBERE S N o MEEEEERZ  EREEERIE -7 H ﬁJLMﬂZ%ﬁz%FEEE
Him o RINEERZ  WEHEHME R - 8 HUURMEERH B s @ EEEE
HFHRZ o BB EH R - 9 & 10 H X DGRBS & Kﬁ&%!ﬁ@%&ﬁz '
E#HEREERE KEIHERZRERE el ESESH 6 HR 8 H
R E R o MRERS M EIREHE SN eE R E A EER Y » RE

SR RER R EMENRRBEERE » kRt EEREEEME 2 5,638 kg
hall o D RS 5,361 kg ha! 02 -

7 2. #ENTE R S AR TR A LU
Table 2. Effects on the yield of bamboo shoots after raising different kinds of poultry in the
experimental plot of green bamboo.

e B & FEET N HEHE

Treatment Yield Shoot number Weight per shoot
kg ha! shoots ha™ g shoot™

% 4,293 b 18,500 a 232b

Chicken

HE; 5,081 ab 20,625 a 246 ab

Duck

7 5,638 a 22,375 a 252 ab

Goose

KIE 5,361 ab 20,417 a 263 a

Control

[T 9L RHERIE RN EE 5 IR B BR e 5%k HEZ RARE -
Mean values within column followed the same letter are not significantly different by
DMRT at 5% probability level.
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fig 1. Accumulated yield of bamboo shoots after raising the different kinds of poultry in
green bamboo plot.

= BTEAER B RIS XE

TS R S0 AT » S B 5 A BB R ) AT S PR B B
EH ((TEGEEREEEE - 2000b) « —HUE RS {EHE ST AAAT SR SR 12 DL
BRIV EFBRIEAE (BRI PR ARG — K P o BT A - o 3 L Bt
(B 2002) © MPTEMERAREOBETIEN (1150 om) FHISEEITE - HIT
TR TR R AR R T 50 om BHREL - FEEHTRIR 2
KE T R R BB R4 B R TR AR - LB - SRR
B IR R T 1149 g -

BT R LR — P HEAOATEE 2,000 1 (BI% > 2005) - EVSHEYHY
I 6.6 4 « BI%F (2005) ULURFEBIETENE LR R0 T SR 2 G
BRSNS © ABR MR 120 n® (9363 BF) FIELAE 25
1 SRR TS | (190.69 1) - REFEITRAFEE - 2% (2005) i
B RERBERE » TIATUERFT AR H R PSS - BB R L st I R
SR Rt » FLRRBREE SR TN T - FHE 2RI - T TR -
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ViR E R ESRRRE IEEWE

frE I E 2010 24 H 13 HE 2010 46 H 14 Hil: - 51 63 H - {5z A ZE -
HE « FE4FIHEEE 0.19 kg head™ ~ 3.10 kg head™ £ 1.86 kg head™ » H.rf D& B PR £k -

FER i < SRR R RS - B BT EIR S FOEE) - DIB s il L - 12
onfEAE - MR EARR - Wang 5 (2009) thigHiiiE LB BEE R M E - S
WS R ABR R AR S Fh T - SO A I E 2R - BRI E S - B IR &Y
R mEEY R - WRARFS - BIAEE " izt (S 18) L - WEEBEEME - EF
i EE ((THEEEEZEENG R » 2006) - K2 HE - aHEINEFIA -

* 3. HMTEREFERE L

Table 3. Weight of poultry raised in green bamboo plot before and after test in this

experiment.

kinds of poultry Chicken Duck Goose
kg poultry™

RN 2.62 0.83 3.72
Before test
Btk 2.81 3.93 5.58
After test
FEHE 0.19 3.10 1.86
Weight gain

AEABRHRTT PR IIRT IR IS R IEE S - A rAEm L pH{H - EC H
KSR ~ SRR SRR - BB REUE - B RS R E TR Rk
B - AR PR EOE IR - RE R IR - ATRTEE I A » A ik
TTEREHEATEGETE - BOMTEERNEEE - MEERSEINmEER -

ZEH AT EEEFRTHT - BoREAE s B R R AR EE
H S < EE SRR - SR AR THARNR PGSR EEZ
AT HRIG Gt i K Bt N7k (250 2003 5 fifi jeak - 2005) - Atk - BB EA TR
T3 > S AT RGN R PR R Ry RO IR EEE - SR BRI K
TR (21> 2005) o AFERPR—F I 1 XG5 - PO - BRI ZBEER A
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gelhm - Bl MEFEI R S AT IR Bk - MR PR - (Bt Al aEiE R A
Kt - SEEHEZEEEE - KN EEFDESE SRR -

TTEPERFEZEE - 20092 « Z3EMETFH -

T REZEE - 20090 « R EE AR EI Tibaaa it -

BT KB SRR © 2006 © FEFEE - p.177-185 - EEHIHRE
Bl AR REEORLE T BRI - (TEEREZEE MG - 210

AR E 0 1992 o - HERT BB RE o p.35-42 o ZVEA -2 o [T R EACER c B o

I ~ BRERES 0 2001 o HEAEEEEM R ITFR o p.101-102 o JERISEES - FhEE + SRR
e - =21k -

HRAEFEE o 1991 o LI - (EVIEAERZ BT £l - 288 RSEa e PRt 13:9-26 -

HRIBVE ~ (0% » PRAE © 2002 - SREHEHORES « p.71-76 < (EV) ARG - (TR
*ZLEgRFEAEN - 29 -

RS - 1956 - ITRIER o BV AR AR - 20 -

FFHRIEE - 2006 o 5@ R R 7 HEE B SRR B ERET o BN AR RS I ER Y B 5
FiriEt-3m > - 89pp ©

PIBERE ~ AIEES ~ =iy ~ BTSRRI BR(E ~ B FVETE 2005 © i
i R A T A R MR RE ~ TR RERIEAEE S O E - FEIE 38:227-236 -

ZIBERE - 2005 - LHEFIRBEA AT - (THIRERZET G AR 94 FEREGH
SRR

ZIBERE - 2007 » FHal T ARSI REA KRG - TTHRRERZES S
BT 96 FERIEGHEM RIS -

FEKIE © 2002 - HEERES ZFEFLTIGHENT - p.97-104 - {EVIERRRES - fTEbeREE
EgR¥ERET - 29 -

FEMEE 2 2003 © [ LR HEG B R KR s s 2 i 9E « BT R IREE T
FEE R A AL

5 ~ FRAANE - 2005 o HEAUBLGELEE Y - p.547-560 - E 8 25 8 — BT = —
BB 1 - 840t - 2]k -

Fk
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BRI - 2010 « FRPTE AL © BRTTEIRAH] - p.1-3 - IT B R B E bk EE R
PR - Rl -

Nelson, D. W. and L. E. Sommers. 1982. Total carbon, organic carbon, and organic matter.

In A. L. Page (ed.) Methods of soil analysis, part 2. 2nd ed. Agronmy Monograph no. 9,

p.539-879.
Wang, K. H., S. R. Shi, T. C. Dou, and H. J. Sun. 2009. Effect of a free-range raising

system on growth performance, carcass yield, and meat quality of slow-growing chicken.

Poultry Sci. 88:2219-2223.
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Study on the Influence of Weed Control, Soil Properties
and Yield of Bamboo Shoots after Raising the Different
Kinds of Poultry in Green Bamboo Plot '

Sheng-Hsiung Yen >

Abstract

This experiment was conducted to study the influence of weed control, soil properties
and yield of bamboo shoots after raising the different kinds of poultry in green bamboo plot
with 6-8 culms per bush from April 13 to June 14 in 2010 at Taipei Branch Station,
Taoyuan District Agricultural Research and Extension Station. The treatments included
raising 25 chickens, 12 ducks and 6 geese, respectively, in a plot of 120 m”and arranged in
a randomized complete block design (RCBD) with 3 replications. The soil was analyzed
before and after study. The results showed that, the pH, EC, exchangeable Mg and Ca of
the soil after study increased and Bray-1 P and organic matter contents were decreased in
all treatments. The exchangeable K content decreased in control, but increased in the other
treatments. The total yield of bamboo shoots was the highest in geese raised plot and the
lowest in chickens raised plot. Chickens always poke soil with beaks or claws, it may harm
to the bamboo and reduce the yield. There were no weeds on the ground in all poultry
raised. The control plot needed to remove weeds 2 times during the trial period. The
increase of weight of poultry was 0.19 kg chicken™, 3.10 kg duck™, and 1.86 kg goose™
after trial. In conclusion, there were positive effects on soil fertility and weeds control by
raising poultry in organic green bamboo plots. The yields of bamboo shoot increased by
raising geese in green bamboo plot. However, further research should need to be done for

the appropriate stocking density.

Key words: Green bamboo (Bambusa oldhamii Munro), poultry, organic cultivation, pasture

! Contribution No.427 from Taoyuan DARES, COA.
% Assistant Researcher (Corresponding author, yean@tydais.gov.tw) Taoyuan DARES, COA.
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fig

WP B A e B B B A RE AT !

FEEH T B 2\ BR[YE Fu 2

W %

ASHITFE H 0 R 70 AT b e B L S i Rl R e g SR - DR (i pa e B 1
PSR RIS © Sl DARE SR 5 0 M e R AR STl i BE - € DAPI (4,6-Diamidino-
2-phenylindol ) HeEIHRBE G CulE - HATSCH 83 [EEIREILLE (52) 20T » &
REUR {5 (20=2x=38) fuf (GR) H 9l =fFie (2n=3x=57) A 17 {f# K VUfH
fiz (2n=4x=76) 5 57 {f - MIARBER AEEL 28 CR) - 55 ARIGEE GR)
A N IIRE B A 25 - HRETE ~ BRI e RV IMEsESt R 43 (EnfEs
g B/ NS RS - At - BB R RBECRSESE R 40 8 - BRTH/)
RIGLEigINES R ER RIS g -

AR« BIERE ~ SRR RIRE - fEERE

il

‘;‘]"T

SRR fEA SR ~ (LS E HALR - e HEENEY - ZHAITGEEED
RELCTTEY) . — - WIHREEIE (Phalaenopsis) 53485y 63 Tl (‘H&4 62 {EFATE K 1
(&l R ARFEAC R )+ F B B pe m BV Je nn BV st - 208t 2 fERE Phal
aphordite ¥ Phal. equestris 474fi ( Christenson » 2001 ) - SZJEEY)GERERE T Phal
buyssoniana (2n=4x=76 ) R VUfZEE4N - EHARES B %518 (2n=2x=38 ) ( Woodard, 1951;
Kamemoto et. al., 1961; Sagawa, 1962) o KZEiti et n] DUgEAS I HEE R 1
@ RHIFEAZ B TR - MR R AT BT R OB AR (WA - 25 -
FHA =508 R U RREARAE LR N E | ~ FEAY ~ P 1 AR A E AR R 3R

FTERBE R B DR R R B R SR R 5 428 5 -
> Bk AL 2 S RSB R B CBAEE + zeamays@tydais.gov.tw) ~ BFFE B AT E -
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KA B HOE RO B S EEN M (F) o AT SRS o - =558
(2n=3x=57) Z Wi A A B R - A5 /CaLTE Phal. Taipei Gold ‘STM’
(§E% > 2008) - X[{E5LFE Dips.Queen Beer ‘Red Sky’ (H#E%5 - 2007) - YfaBEgr
R RIFT I T R I REtsE T 42 S A A B DI SR » AT » 2615508 7 T e o W ol R A L
HERRZ— -

Pt g i IO T A R RS (5 B BT R MBI BB R R LR/ NIRRT » Rl ER A =
{7 (flow cytometry ) £l - (H2 5 - AISERY T2 2 Rl & L g gy
5 (2005 ) 7RG ERA DO B b e AR S L 088 2 Gt Ry - DU IR 2 L ig iy
FEATT ST o A5 DN TE SR 7 e T L i R SR AR A Y 2006-2009 FFAEITREAS B TE » BRI KT
Fy 25-35% - HAFF2 4 2 Bl B IR HEACH & R s e R A 3 F I
KFE HBILAARSG A i 68 < il R AR iR il (GR) IRQ R EBERr R @
BERIRBEL AN - DR B o 2% -

PRI 77 ik
— ~ FEYMH
PR A G SR MR B i iR (AR 1) -

7 1. @R LLiE R AR B - (SRR

Table 1. Chromosome number, ploidy and type of some varieties of phalaenopsis orchid.

A fEGR) Fmgl  ROEEE ROEEA
variety Chromosome Chromosome Chromosome
number ploidy morphology
1 Ditps. Sweet Strawberry 38 2x 7N
2 Phal. (cornu-cervi x Sibon Sibon) 38 2x 7\
3 Phal. Nobby's Amy 38 2x 7N
4 Phal. Pinlong Cheris 38 2x 7N
5 Phal. Rainbow Chip 38 2x 7N
6 Phal. Su-An Cricket 'SW' 38 2x K+
7  Phal. (Timothy Christopher x Phal. Cassandra) 38 2x 7N
8 Phal. Yungho Gelb Canary 'Yh' 38 2x K+
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Table 1. Chromosome number, ploidy and type of some varieties of phalaenopsis orchid.

EENES Jtfe  ROEEER ROEEI
variety Chromosome Chromosome Chromosome
number ploidy morphology

9  Phal.( equestris x Chih Shang's Stripes) 'FH#1' 38 2x 7N

10 Dtps. (Sogo Melinda x Caribbean Sunset) 57 3x K+

11 Dips. Ever Spring Prince '75 5f' 57 3x K+

12 Dtps. Fire Cracker 'Blue' 57 3x K+

13 Dtps. Liu's Triprince 'KF#2' 57 3x 7N

14 Dips. Queen Beer 57 3x K+

15 Ditps. Sogo Smith 57 3x 7N

16 Dips. Taida Beauty Pixie 'Taida Little Red Berry' 57 3x 7\

17 Dips. Tzu chiang Balm 57 3x K+

18 Phal. Brother Girl 'B' First Prize/JGP 57 3x K+

19 Phal. I-Lan Green Pixie 57 3x K+

20 Phal. Liu's Little Mary 'KF#4' 57 3x 7\

21 Phal. Liu's Little Yushan 'KF#1' 57 3x 7N

22 Phal. Liu's Rainbow 'KF#1' 57 3x 7N

23 Phal. Minho Princess 'S.J."' 57 3x 7\

24 Phal. Sogo Cock 57 3x /N

25 Phal. Sogo Ibis 'KF#2' 57 3x 7\

26 Phal. Wedding Promenade 'M' 57 3x 7N

27 Dtps. Anna-Larati Soekardi x Phal. Timothy 76 4x K+
Christopher 'KF#12'

28 Dtps. Brother Little Rose 'X’mas Red' 76 4x 7N

29 Dtps. Ever-spring Pearl 'Taida’ 76 4x K+

30 Dips. Ho's Happy Auckland 'Song' 76 4x K+

31 Dips. I-Hsin Maple 'KH5872' 76 4x 7N

32 Ditps. Jiaho Cherry 76 4x K+

33 Ditps. Join Angel 'TH274-1' 76 4x 7N
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Table 1. Chromosome number, ploidy and type of some varieties of phalaenopsis orchid.

EENES Jtfe  ROEEER ROEEI
variety Chromosome Chromosome Chromosome
number ploidy morphology
34 Dtps. KV Charmer 74 4x K+
35 Ditps. Lee Soo Keow % Phal. Abendrot 'CELIA' 76 4x K+
36 Dips. Mei Dar Golden 'MD' 76 4x KA+
37 Ditps. Sin-Yaun Golden Beauty 75 4x 7N
38 Ditps. Sogo Manager 76 4x KA+
39 Dtps. Sogo Nihou 74 4x K+
40 Dtps. Sogo Romantic 76 4x K+
41 Dtps. Sogo Vivien 'F858' 76 4x 7N
42 Phal. Amadinal 'Taida' BM/JGP96 76 4x 7\
43  Phal. Be Tris 76 4x 7N
44  Phal. Brother Little Yellowboy 'A05668' 76 4x K+
45  Phal. Cygnus 'Renaissance’ 76 4x 7N
46 Phal. Dou-Dii Pride 'MeiDar Red Star' 74 4x 7\
47 Phal. Dragon's Gold 76 4x K+
48 Phal. Fortune Saltzman 74 4x 7N
49 Phal. Fuller's Sunset 'OXYRI' 75 4x 7N
50 Phal. Golden Sun 72 4x N
51 Phal. Hsinying Arcwind 'M' 75 4x 7\
52 Phal Hwafeng Redjewel (M) 'KHMS52' 72 4x K+
53 Phal. 1-Hsin Blanche 'KH7456#2' 76 4x 7N
54  Phal. 1-Hsin Blanche 'KH7456#4' 76 4x 7N
55 Phal. 1-Hsin Blanche 'KH7456#5' 76 4x 7N
56 Phal. I-Hsin Cream 76 4x 7N
57 Phal. 1-Hsin Hatsuyuki 76 4x 7N

58 Phal. 1-Hsin White Swan 'KH7245#4' 76 4x 7\
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Table 1. Chromosome number, ploidy and type of some varieties of phalaenopsis orchid.

iR GR) % Jtfe  ROEEER ROEEI
variety Chromosome Chromosome Chromosome
number ploidy morphology
59 Phal. Joy Sara Lady 74 4x K+
60 Phal. KV Beauty 76 4x K+
61 Phal KV Golden Star 76 4x K+
62 Phal Liu's Fantasy 'FL' X Deps. Chian Xen Pearl 73 4x 7N
63 Phal. Liu's Rainbow x Deps. Jiaho Cherry 'KF#3' 72 4x 7N
64 Phal. Liu's Sakura 'KF#2' 76 4x KA+
65 Phal. Ming-Hsing Snow Angel 76 4x 7N
66 Phal. (Penang Girl x Coral Isles) 76 4x K+
67 Phal. Perfection Is 'Chen' FCC/AOS 76 4x A+
68 Phal. pulcherrima 76 4x K+
69 Phal. Sogo Amaglad 76 4x 7N
70 Phal. Sogo Grape 76 4x K+
71 Phal. Sogo Lawrence 76 4x K47
72 Phal. Sogo Musadium 'HB864' 76 4x 7N
73 Phal. Sogo Twinkle 76 4x 7N
74  Phal. Sogo Yukidian 'M' 76 4x 7N
75 Phal. Sweet Memory 'Bubble' AM/AOS 76 4x K+
76 Phal. Taida Fortune 'Tadia Golden Girl' 72 4x N
77 Phal. Taida Goldbrosa '"Yellow Crown' 76 4x 7N
78 Phal. Taida Lovely 'M' 75 4x 7N
79 Phal. Taida Smile 'Little Gold' 76 4x K+
80 Phal. Tal Lin Redangel 'V-31' 76 4x 7N
81 Phal. Tsuei You Beauty 76 4x K+
82 Phal. Tying Shin Cupid 76 4x K+

83 Phal. Tzu Chiang Balm 76 4x K+
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— -~ AEEA

AR TRy 7 9-12 % » g —WRRE infE (5R) HX 3 AR » BlRAY) 2 mm R4
Y - EJR 2 mM 8-hydroxyquinoline (8HQ ) H1LA 15°CRER 4 /NI » HUH R DLZEER/K
THYE 3 R » FLA Farmer’s [ ETR (BEML © WkE=1:3) [EE 24 /NFLLE » &R 4°C
FRR o [ ZARR DAZEERZKIEVE 2 2R - DL 10 mM 1R (pH4.5) JEVEME—X
% A 100 ul BYEZEZE (0.3% cellulase ~ 0.3% pectolyase ~ 0.3% cytohelicase ) » &
R 3TCHIAERAE 4 /NEF » BFIRR LZEBI/KIE TR 2 R BIRE IR b T — KR A5 1 -
FHIE S0 pl B 45%MBERE - PRSI HERREE - FAOINEMR B DL 42°CHERE 2 534 » DI
Farmer’s [& G VREIR Fr o MR 98% BB B 1& B iR I Fr 2R EI5HZ « i — 1% DAPI

(4,6-Diamidino-2-phenylindol ) 4% » 25 FZEIE F e (S o

Fif - % Olympus BxS1 SOUEEAMER NEIER - L ES /B R A i Al e F R
et tie i - STE0E - FERREAHET S [ - B 80%LL i t1is 8 —EHy
A E R TE R A 1 RE Y - 12275 Kamemoto (1963 ) ~ Arends (1970) K Kao %

(2001) KLt Ry Wi g - AL/ 2.0 pm HAZRIBATR E 2 Ry NS (e - R
RIR 2.0 pm H AU AR E #0 R KA BT -

4RI

FEAGEE TR 83 (EIMERE LR - LB ERR 588 (20=2x=38) HHEH
Phal. Su-An Cricket ‘SW’ K Phal. Pinlong Cheris % 9 f& ; = %8 (2n=3x=57 ) &H Phal.
Sogo Cock %z Phal. Liu's Little Yushan 'KF#1'% 17 f& ; V458 (2n=4x=76) & Phal.
Liu's Sakura §7 Phal. Taida Fortune 'Tadia Golden Girl'Z 57 % (F 1 E 1) - 8xH
HIFTC SRR P il R DA S R T HLESE (2007 ) K255 (2008) 5351053
M7 38 {li ) 84 (BT SLTE (57 ) ZASFEEEAHE] o I =508 KOS HE B A (B
K~ TEHRE HRR 2 S A RSB IR S 1R B - BA RS & SR AR T el SR G i e - A8
RFEASEY - BAR 2n B 2P R B iR R AR - CagpmiE (GR) §
R EH LIRSS &L 7
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2n=2x=38 2M=35=5 2n=4x=76

1. SRS A R ZL P HA YL 8 - (DPhal. Su-An Cricket 'SW’ (2)Phal. Pinlong
Cheris (3Phal. Sogo Cock (DPhal. Liu's Little Yushan 'KF#1' (5)Phal. Liu's Sakura
(6)Phal. Taida Fortune 'Tadia Golden Girl' = FLf5 R 10 um -

Fig 1.Micrographs of somatic chromosome at metaphase of 6 phalaenopsis varieties. (1)
Phal. Su-An Cricket 'SW’ (2Phal. Pinlong Cheris 3)Phal. Sogo Cock (DPhal. Liu's
Little Yushan 'KF#1' (5Phal. Liu's Sakura (6)Phal. Taida Fortune 'Tadia Golden
Girl'. Bar = 10 ym.

2R SRR R - 43 (E iR SRR NG RS - 535 40 (E L TERR T
/NI GG NER T ECR IR Bl - A RETERY ~ BRRLAE Fo NMEXE Ry NI 5
RS - TEAE - BEAC BRI g e e R e (k1) - Hf
Phal. Pinlong Cheris (2x) 2 Phal. Liu's Little Yushan 'KF#1' (3x)fy/NULLEES » Phal.
Su-An Cricket 'SW’ (2x) » Phal. Sogo Cock (3x)  Phal. Liu's Sakura (4x) ) Phal. Taida
Fortune 'Tadia Golden Girl' (4x) 5 BA/Nal R RBIGL il (18 1) - ARG
&R 2n=38 f&& » (H 24 A/ allZ FFE K » Shindo and Kamemoto (1963 ) K Arends
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(1970) R s§IaGeRa g e 73 R iR » Horp— By N BAZ AU - 55— iR HA% AL
NI - Kao 5 (2001) SE—3 KAl b e g o o =28 - /NI ERS R B/ MR 2.0
pm » PATEEEES R /T 2.0-2.5 pm i - RAIGLEES R AR 2.5 um o H i iR &
HE A BRIV IS o B/ IN GBS B RS Phalaenopsis €117 Phal. amabilis » Phal.
aphordite » Phal. sanderiana ~ Phal. stuartiana  Phal. schilleriana ~ Phal. philippinensis
K Stauroglottis £fif) Phal. celebensis > Phal. equestris » Phal. lindenii %5 9 {f¥)f& » [
ol A A Gt B8 F 5 Esmeralda EfiHY Phal. pulcherrima » Polychils Efi) Phal.
cornu-cervi » Phal. mannii » Amboinenses £y Phal. luddemanniana » Phal. amboinensis »
Phal. venosa » Phal. violacea » Phal. fasciata » Phal. mariae » Phal. pallens » Phal. bastianii
Phal. pulchra~ DL J; Zebrinae EiW) Phal. tetraspis % 13 {¥)f& ( Shindo and Kamemoto *
1963 ; Arends » 1970 ; Kao et. al. » 2001 ; % - 2002 ; % - 2007 ; 5 » 2007 ; [ » 2009 ;
»2009) - Lin A (2001) FIFAMBESHT 19 FEFEBEERTE S DNA
S5 #5 Phal. sanderiana ;27 DNA & & fy/NRy 2.74 pg/2C » [ Phal. parishii 2 DNA
SExAR 1661 pg2C» Z“EHZEZE 6.06 % - Kao % (2001) f5HELE'E

(heterochromatin ) Y& & B YL F1Eg R/ N Rl ERZIA DNA & & 2 [ELERTR - 25d p]
R RZ AL 7= S E B G A © Arends (1970) EREZEH(E R [E—EFROBITREIEAZ R (L - K
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R REEEHEZE - BRZAAD Y - BERHE R RS © 240 Phal. Su-An
Cricket 'SW> B/ N {ELTE » 2 FH Phal. micholitzii » Phal. amboinensis ;. Phal. mannii
FIR A AR ARG/~ b RBIZLEES o Phal. Pinlong Cheris Byl
/INFESLTE - Y Phal. amabilis » Phal. aphordite » Phal. stuartiana ~ Phal. schilleriana J;
Phal. equestris F AT FEZRA » BIAE Ry NMUZLEES - FtL - afHR@IEARE |
f Hogi AT - H A @B nu A RIS B S A 5 P EE - Em A EREAE
EIRTEREC T - MRS HE TR e )R

HETHSE R IR il (GR) REOEREGERER 2 RaiEElrtEs
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(3% > 2005) - (ERRMEREY LGRS - HAZRIZRACR - fEHREZ (S T
OISR A Sy AR » R - BEOUREE RS Ry DU R B R o - IR TREENE
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MEET B B8 - AT H R BE e (centromere) HYFZERFEY([EE 18S/28S F4MHEES
DNA Yot - &~ 2 RN FES (fluorescence in situ hybridization,
FISH) - jRF o] DU N g B8 3 A e s (% 2007 5 52 - 2007 5 5 - 2009 ; 1 » 2009 ) -
5 (2008 ) fEH - BE B EERE 2 =W R Phal. Sunrise Goldamour
‘KHM637 » H#8 4k 7 (RURs A1 BE & EE - 17 Phal. Taipei Gold ‘STM’ HIIEF AR =5 H#8
FEBRE R RSE - ST - ARBEE RS AT Rl P RS - (oRVE 2 © i (2007) LA Deps.
Queen Beer‘Red Sky’ (2n=3x=57) {EACARFHEAG R » MR AR RICHES A - (HIKE
1S AF R E - - BN SR = SR8 U R AL AL 2= R R B ) 240 - Je B
RIRYBCE AT e - IR ATREREEH B EMEAYFE - % (2009 ) DIANE (S5 EE
FEATH ST - R ARRIREEI RSB - 40 2x > 2x B 2x x 4x B AT AR 2x» 3x Fll 4x
i 4x x 3x BYRAAE 3x ~ 4x ~ Sx MIFEEEERE - /MO REHRE U 25 B
(micronucleus ) &% YLffE (lagging chromosomes) Fl={Zf& (trivalent) FHFHE
B » HHUIMEF IR AR O RE B B IESR - B BEREAS B T i P B R A
FBEHIH ARG CRAISE - HRTEAH AR =GR IFRER - BEE il FIPk
FIRERsE - A07A 18 R IR = (5 B IR B TR (F Ry AN - FEmT 5 2RI DU A ik
ThHOEE S - BN R ERE IS EMT R va il » S5IMNERAS AT DU BAH R R i AU RE
oAERERS A SIERRY) - HETARS RO E - Wk i (GR) ek
KB AR, - R AT SR S R TR -
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LG - 2002 o SIMKEEE R RLIERE RNA FEAHEIE K B E E (L - B 2R
VIR FEATRE LR L -

TS 2 2007 - 2 PERE RNA BRI CREREEBIEYIRY o - B 28RS 15
A AEL A V) B2 S i RE -

s G~ 275 - BRI R  RERS © 2009 - AEEEBITRRREA R A
AR ERS S TEITIE - EIZEEEHE 36(10):1491-1497 -

PRTRHE - 2009 - TR B IHYIRZPE RS RNA R RS E (7 - B = R4
ﬁ‘ﬁﬂ%ﬁ%ﬁ?éﬁifﬁﬁH@i%fﬁﬁ%%ﬁﬁﬁﬁiﬁ:ﬁﬁﬁ °

PR ~ R BORES » S0 > BRIERE © 2005 o B e e AR S0 St G S CO Rt
R o B [EEE 51(4):339-345 -

AEERE  TRETS S TRFK - 2008 » s (b R 5 e i 2 S - B 2 54 (1):59-66 -

AESGRL ~ Hh42 ~ FFRRE » BE - BUEES - 2007 o WIMERESTALiE (5R) YRGS EAT
R HT o EEEEH 34(5):1257-1262 -

SfF © 2007 - MIFHEEE R DNA FRally i ZeEERaRYRZ A - -2 UN=-
%?Eﬁifﬁﬂﬁﬁi%gﬁﬁnﬁﬁﬁﬁi L

a0 2009 o =FEEIEEEIEY IR RNA BEREEEN - B 28 KRE2 51
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Analysis on Chromosome Number and Morphology of
Phalaenopsis Varieties '

Chih-Hsing Yeh?, Fang-Shin Liao *, and Shui-Ho Cheng*

Abstract

The purpose of this study is to analyze somatic chromosome number and morphology
of Phalaenopsis varieties, and to provide the basis knowledge of breeding parent selection.
After the cell walls of root tip were degraded with enzymes, a total of 83 Phalaenopsis
hybrids were examined. The result showed that 9 varieties were diploid (2n=38) ,17 were
triploid (2n=57) and 57 were tetraploid (2n=76), but no pentaploid and higher other
polyploid was observed. In addition, the chromosome length and morphology showed
diversity among different hybrids. Forty-tree varieties including with big white flowers,
some with red flowers and with small flowers, consisted of small chromosomes only. In the
other 40 varieties including with yellow flowers, with waxy flowers and with Doritaenopsis
relationship flowers, medium and big chromosomes were also observed besides the small

ones.

Key words: Phalaenopsis, Chromosome morphology, Ploidy

! Contribution No.428 from Taoyuan DARES, COA.
* Assistant Researcher (Corresponding author, zeamays@tydais.gov.tw), Researcher and former Director,
respectively, Taoyuan DARES, COA.
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N kK

QAR £ 1) L 3 T A

W %

AHHEEETL 2008 42 2009 AL/ VR & R TR e LAETT » BT E
RERERFIEEHESREEE NGB ZTE - 55 BHERICCEER 3 E
Boag  DETENHER RERERH - kS EREEREHE - HIEHEER
2l R ST ] - SRS REET - SCH DA 1,000 g plant” K& L 1,000 g
plant” ¥R B R ESRBRE - EARERERDE 5-6 AR EAHTRER
FFE R B =R FEREEREHEE AR 24-2.6% 0 B 0.13-0.15% - #f
1.70-2.05% » 5 1.72-2.94%F1$£ 0.21-0.34% -

R © SCH -~ EEEHE - FUE - SR

e

'HL"T

SCH B Pl T BRI . — - LA E A R 1,408 20HH - EEERY 19,000 2%
WA (ERSERATA > 2100) < SCHEAT & H TR FERAH A R SR A DLZE B B e HE 7 -
T BRI R B ~ BAE R AL - BACTECLESRTs 40% ~ 40% K2 20% > BiAE 40% (2
100% ) ~40% (8¢ 0% ) K 20% (8¢ 0% ) - $HAE 30% ~ 30%K 40% (% - 2005) -
A% B AR P8 2 R it IS By B2 15 5 5 A SC ELARS) 2 HLR R B g3 SO HU R Rl 17 8
JEsE B 2t e R B D - SRR Z LIRS M B A

HETBIAH RS SR E RSB e Bl HEEE - (A2 8060 (1961 - 1976)
ARl EEC S B e R E#E - EHRAEEES - BRI s BRI S E,

" TB R S 2 B DR R S i LA TR IR A B 429 5%
> B B S RISRI JE B CEAREE + chuang@tydais.gov.tw) K BIFRRFE S «
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EREA > DI REEREHN S EE R - BRI EZHERSED S
W H H E (B AR LURATH E Ry 2 HOSR e e IR SR R B L AR s RN R] - ELF
RlE T HEEENERE (F] - 2004) -

L > R X HERKWE - 2 PR LA b AL e S E RS i
R R EEAC s - AT SCH TR e R B RSB EE IR
HiE - HEREEZEH LEICHEEA -

MR 7 ik

AR Ea A VB & B TR E 28— » BT RIS R PRI A &350
By SRIE IR TSt 2 W S ETH(RCBD ) 22 5K THE & 500 1,000 K2 1,500 g plant”
=85 > EALET 500 ~ 750 K 1,000 g plant” =@k - HUREE - SRBE =M ZEE
TR BRI R ERIR PR T (T 404 » ERE H E FRERIGEE = Fr e » T F R
g3 (R B~ 3~ PR EE) &SN - WAERIRC X EREEERGE - SR E
AL PSR T 1 75 55 B VU S H R EE RS ER R AR - 9 H B HAERAGE = Fr B AEE - 4
WEEESEE  DIEBREERESSEZEFRL  BLEHGE I EEB2EBER T
FZo B EEE - R - B H SRR AT TR TR -

138 pH (EDA 4= : 7k =1:5Cw/v) » ST 1 h 12 DB R B ik T 7E (McLean, 1982) -
BEME (EC) it :/k=1:5(w/iv) - #kiz 1 hZ@E)E - DIEEEEETHE (Rhoades,
1982) - THEEHME S &L Walkley-Black 3] (Nelson and Sommers, 1982) - f#
DA Bray-1 152200 - S DASHES 5 FLEUHlE  (Olsen and Sommers, 1982) o AZ#A{EHH
75 K #E DL Mehlich-T EEZEHY » Z2 B0 LUK 5 et B THINE A2 HAMEST & & (Knudsen et
al., 1982) » DUEKJERE &R T3 5OEEEE (ICP) e AZHAE$S K #£5 & (Flannery
and Markus, 1980) - ZFES2HDIFLEE (Regular Kjeldahl method ) 45-fi#z% 875 H €

(58 > 1981) - BER AL A=/ (HNO; : HCIO4 : HoSOs=4 : 1 : 1) 7 fREZEEE -
HLISHE R A E W= & (Murphy and Riley, 1962) - KJG7 Ot ERHAIE & &
(Knudsen et al., 1982) - iDIEKERMG BRI FREDGRHRAES KEEEE (5

1981) -

HI{E DL SAS ( Statistical Analysis System 6.10, SAS Institute, 1990 ) F2= /T8 5

537+ FFLA Fisher LSD 17 R 3 WS {H & A= 84317 -
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— @ HEERENRXEREEERMELRE

i

7 P ER X HREEE LWE R ENER 1 s - JUEREXHRERE
/A 568-648 ¢ + FEAE 334-384 ¢ + HLAEE 56-61% + S 229-264 g - HHE
16-18 mm » & 93-101 kg plant™ » AJ¥AMEE T 9.3-10.3 °Brix » 2| [Z4& < H B &
FEE AT 580-683 g » HLAE 375-450 g » A 62-67% » FLF7E 201-252 g » HEE
12-15 mm » & 95-163 kg plant” - AJYAME:E Y 10.9-11.5 °Brix - BEE K EAER

@A NI-K1 (R ALSR 500g plant™ ) FetE » HERS MR T A2 Ll N2-K1
(% 1,000 g plant” K % {L.$F 500g plant™ ) #efE: - [ 8F | LIFREE A LA N2-K3 (& R A AL
¥k 1,000 gplant'l) BR{E -

FIEHE RS AN5R 2 A - Al R A E fi A & Ml =P e F = 15
WT - DA 500 g plant” EH S H R HEE - BNHE - RAKRRE £
FHI& 1,000 g plant™ %}/ B S A5 R 8~ 5 R R ATV ME BT ) i 2 © T L AR
T F & 1,000 g plant™ FE & 127 kg plant™ £ % #4500 K7 1,500 g plant™ 4 121 J 125
kg plant™ » 53 BIH4E 6 kg plant™ K 2 kg plant™ » {KTi{ERELA T 50 TTaT - FEHRATHENNUK
) 100-300 JT - SEEIFRZ A 500 g WYAEEIECAR) 12 T (Wilk#z 200 TT/40 &
fr) HEEES -

AT FH AR a0 55 3 A » Rl R A E i & MR =R A =15
T NS E S LS R 750 g plant pRFH S B S B Ky AV VR R P EE - T
SRR R SRR F LSS AL A FH & 1,000 g plant™ et - S iR BI R AR 2 R - 1
LEREE (LT 500 ¢ plant” fEH X H R E HEE R RAERE  ERFRAL R
JE - R EE R A E RIS LT 1,000 g plant” BRI (£ - Hh A (LT
1,000 g plant” E & 139 kg plant™ #: & (L.#H 500 K 750 g plant™” ] 120 J% 115 kg plant™
Sy B E 19 kg plant Fz 24 kg plant™ > (R {EEE /AT 50 TCaT EFE AT ANNLERT 1,000
TC SRR LT 500 g BRI 10 5T (F LT 440 TT/40 A7) FHZEE
H% - WiFEZRDIEET  MalE S ERICHEE R A 1,000 g plant’ K& (L#F
1,000 g plant™
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Table 1. Effects of nitrogen and potassium fertilizer rates on the yield and quality of
Wentan pomelo.

i HEE  RRE KRR REE O RKE O EE ENEPEY
Treatments Single Fruit Pulp Pulp Peel Thickness  Yield Total soluble
weight weight rate weight of peel solid
JUHFE g g % g mm kg plant” °Brix
NI1*-K1¥ 648 a“ 384 a 59 ab 264 a 18 a 100 a 93d
NI1-K2 619 ab 370 ab 59 ab 249 ab 16 b 98 a 9.9 abc
NI1-K3 604 ab 360 ab 59 ab 244 ab 17 ab 98 a 9.5cd
N2-K1 568 b 340 b 60 ab 229b 16 b 99 a 10.3a
N2-K2 626 ab 368 ab 59 ab 257 a 17 ab 99 a 9.8 abed
N2-K3 581D 334D 56b 246 ab 16 b 93 b 9.8 abed
N3-K1 605 ab 352 ab 58 ab 252 ab 17 ab 96 a 9.6 bed
N3-K2 584 b 340b 58 ab 244 ab 17 ab 97 a 10.0 abc
N3-K3 616 ab 375 ab 61 a 241 ab 16 b 101 a 10.1 ab
N1-K1 683 a 450 a 66 a 233 ab 13 ab 122 be 112 a
N1-K2 596 be 389D 65 a 206 be 13 ab 103 be 114 a
N1-K3 607 be 400 ab 66 a 206 be 12b 1370 11.5a
N2-K1 666 ab 413 ab 62b 252 a 15a 124 be 1090
N2-K2 610 abc 3970 65 a 213 be 14 ab 95¢ 11.5a
N2-K3 601 be 400 ab 67 a 201 ¢ 13 ab 163 a 112 a
N3-K1 580 ¢ 3750 65 a 205 be 13 ab 113 be 11.5a
N3-K2 623 ab 415 ab 67 a 208 be 13 ab 146 b 1090
N3-K3 591c 388D 66 a 203 ¢ 14 ab 117 be 113 a
x : N1+ N2 » N3=N500 - 1,000 » 1,500 g plant™ -

y : K1+ K2 » K3=K500 + 750 » 1,000 g plant™ -

z : LSD B 1EHIEeER
Means values within column followed the same letter are not significant by LSD at 5% probability

level.

£ 5 Yok HEAEAEAE -
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%2, FUEHFIRE S B R R S
Table 2. Effects of nitrogen fertilizer rates on the yield and quality of Wentan pomelo.

e WEH AR AR REE REE ER TEEERY

Treatments Single Fruit ~ Pulp Pulp Peel  Thickness Yield  Total soluble
weight weight rate weight of peel solid

JANEEGi g g % g mm kg plant” °Brix

NI1* 624 a* 371 a 59a 252 a 17 a 99 a 9.6b

N2 589 b 346 b 58a 243 a 16 a 97 a 10.0 a

N3 601 ab 356 ab 59a 246 a 16 a 98 a 9.9 ab

i (1iE

N1 629 a 414 a 66 a 215 ab 13a 121 a 11.3a

N2 626 a 404 a 65a 223 a 14a 127 a 112 a

N3 598 a 393 a 66 a 205 b 13a 125 a 11.2a

VO SACIE-B

x and z same as table 1.

3. BRIEHED T LR R

Table 3. Effects of potassium fertilizer rates on the yield and quality of Wentan pomelo.

Fasii HBEE RRNE RRR RKE O RKE  EER  WAEEPY
Treatments Single Fruit ~ Pulp Pulp Peel  Thickness Yield  Total soluble
weight weight rate weight of peel solid
JUEEE g g % g mm kg plant™ °Brix
K1Y 606 a* 360 a 59a 248 a 17 a 98 a 9.7a
K2 609 a 359a 59a 250 a 16 a 98 a 99a
K3 600 a 357 a 60 a 244 a 16a 97a 9.8 a
= LEE
K1 643 a 413 a 64 b 230 a 14a 120 b 11.2a
K2 609 ab 401 a 66 a 209 b 13a 115b 11.3a
K3 599 b 396 a 66 a 203 b 13a 139 a 11.3a
ykhzFFEKL-

y and z same as table 1.
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iR B R EEE M E ZER - HIIFE X HREERE RNE - R
AR e R PV T i A\ B A& 4 B4 20 g » 40 g » 5% ~ 20 kg plant” J 1.5
°Brix » 57 E R SR R RIS HIEAYD 20 g K 4 mm - SRR S B AV E R T E 7
SRR - FEERy /A& RN 300 A RIZIItE - BEREK IR B e e H
R OF - FTRe L TEBR/KIR R (o e r (A0 - T LS I L e s - AT E AR
TRt R ki - BB IS - BRI - SCEREREIRE - 55H
5 )k 6 HIEGTEREDR - EILEIE RN D8 (EHE R - IR Red 8 L
Al S HL R A -

- AHEEAENXEERENESE

YHREPERRBERESGETERAE 4 NEFHEERFZASETR
2.05-2.16% * Big = 0.11-0.12% - s 1.85-2.07% @ $55 &= 2.07-2.39% » #£5
0.035-0.041% - FAMNEZ A S BB & B EEE N ER > HILFRERES
=T 1.91-2.12% - BiE & 0.11-0.14% - $f5 & 0.90-1.16% » #5555 1.61-1.77% » $£
& 0.048-0.055%  WiGAEETEF &L ~ 5 e BB L (1990) K2 (2004) Fra]7E
LT H HLE F 2.2-2.5% ~ §5 2.5-4.5% J g 0.26-0.50% Ky {5 H DAgER & B2 IR A -
TR T PRI IR T RS B BRI ] 8 H NI 9 H _BA) - ZEF e S H iRk
i REERBRSCEERE - RS HIERNERSERERZ AR - ARy
HAER B

N 1
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Table 4. Effects of nitrogen and potassium fertilizer rates on the leaves nutrient contents of
Wentan pomelo.

i B & it i 5 B
Treatments N P K Ca Mg
JNEE Z

N1*-K1” 2.08 a* 0.12a 1.89a 2.28a 0.041 a
N1-K2 2.05a 0.11a 1.88 a 239a 0.035a
NI1-K3 2.12a 0.12a 1.92a 207a 0.039 a
N2-K1 2.16a 0.12a 1.95a 2.16a 0.035a
N2-K2 2.13a 0.12a 201 a 2.09a 0.039 a
N2-K3 2.09 a 0.12a 207a 230a 0.039 a
N3-K1 2.14a 0.12a 1.88 a 2.12a 0.037 a
N3-K2 2.11a 0.12a 1.85a 2.14a 0.039 a
N3-K3 2.14a 0.12a 1.97 a 228a 0.037 a
HilalE

NI1-K1 1.97 be 0.13 ab 1.02 ab 1.72 ab 0.053 a
N1-K2 191¢ 0.11b 0.90b 1.70 ab 0.051 a
N1-K3 1.97 be 0.12 ab 1.00 ab 1.61b 0.049 a
N2-K1 2.07 ab 0.14a 1.03 ab 1.77 a 0.054 a
N2-K2 1.95 be 0.13 ab 0.96 b 1.68 ab 0.053 a
N2-K3 2.01 abc 0.13 ab 1.05 ab 1.72 ab 0.055 a
N3-K1 212 a 0.13 ab 1.06 ab 1.67 ab 0.053 a
N3-K2 2.12a 0.13 ab 1.16 a 1.71 ab 0.054 a
N3-K3 2.04 ab 0.12 ab 0.93b 1.64 ab 0.048 a

x ykzREFEL-

X » y and z same as table 1.
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= RFEERENXBRE BN E

JNEARE S H IR TR TR ST iSSR0 5 s 5 240 pH /1t 4.2-4.9
1 4.3-4.8 » BuHE (1989) FrE]E R 5.5 Ryome 1 - EEE(EFRT 0.11-0.19
dSm” E+ 0.12-022dS m™ - HRE S &F 1 26-33 gkg! » €1 27-35gkg” - Tt
Bray-1 B & AIZEHUMEST & EEEEHS - £ B LA IR & 8IRL(ERZ2E
B B ZEIUESES BANRARS2EE GHEE > 1989) - B FHE CEREFI#ERZ 1
SAE I TS RANER 6 AR 5 F2t pH /THL 3.8-5.5 0 B+ 3.9-5.1 » (KR F{H B5ak
M GE > 1989) ; BEE(EF T 0.07-022dS m™ » K+ 0.08-0.19dS m™ » Hi
BERRL 1521 gkg' v K4 11-19 g kg » Bray-1 B RATZEHUMESTRISE & BH B
WG AIZEEUAESS & E R T B EE o Wt AR TR sE S (1989 ) A
EIEZ T E EEE S - (HREER T LEC H R ERMMEZ RS TEEA
JEEL 138 pH (R K (sl l: 138 ) REE/KIFEE TR SR E o I SR R -
Tl 2 s AL SR T T3 hn B R A AL B AR - Bl IR (L SR %
H OBERBE I E S S0 KR EM - ATERGE TR LTS - (EEEY
W (Sumner, 1986 5 #55 » 2005 3 2555 » 2008 ) -+ ilfi A] iraE S H AR AR SRR
8 - TIRERESE/ERE (>30gkg’) BELURE (<20gkg’) @i 10gke”
TEFRARE I R B A /BB MAERE IR EEREANS  REE
RiAAE#RERR . ZRE - BfeH®RES Rk -

ST e FH & B I AR RN ER 7 Fs » R ellE 13 pH (E B E I e FH &
MR EER MR REUR-0.86 » FEELEL P A R R iR R s - HAF M Rk
AERLATEL » B0 =82 pH (E#YE - 1232 EC (B AIBL &0 i A o i TR AR
FERAERE R 0.66 - AL i FH & (5 B -3 EC (B MR (EAHRE - FMERIIRER 0.48 - H
B 2% R ) IR - B I ) RS B AH R -
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Table 5. Effects of nitrogen and potassium fertilizer rates on soil fertility of Wentan pomelo

(67)

orchard.

AEHE BBE BEE BG83 AJZEHNPR  RIZEENES  A]ZEHENEE

pH EC oM Bray-1 P Mehlich-1 Mehlich-1 Mehlich-1

(1:5) (1:5) K Ca Mg
=1 dSm gkg! mg kg™
NI%K1’  49a” 0.12b 30a 72b 105 ab 732 a 57D
N1-K2 49a 0.11b 32a 53¢ 113 a 440 ¢ 58 b
N1-K3 49a 0.12b 29a 87 a 106 a 578 b 64 b
N2-K 1 4.7 ab 0.12b 32a 81 ab 88 b 21c 41 ¢
N2-K2 43b 0.19a 26 b 67b 107ab  294d 47 ¢
N2-K3 49a 0.12b 30a 54.¢ 121a 576 b 95 a
N3-K1 4.6 ab 0.11a 27b 72b 94 b 449 ¢ 68 b
N3-K2 420 0.16ab  27b 95 a 114 a 406 ¢ 25d
N3-K3 440b 0.18a 33a 99 a 122 a 521b 37¢
K+
N1-K1 4.6 ab 0.15¢ 30b 34b 53 b 250 b 12¢
N1-K2 48a 0.12d 33a 41 ab 72a 313 a 19a
N1-K3 440b 0.17b 30b 47 a 66 a 197 ¢ 1l¢c
N2-K1 440 0.17b 32 ab 35b 62 ab 186 ¢ 13 be
N2-K2 440 0.17b 27b 38b 60 ab 168 ¢ 10c
N2-K3 440b 0.18b 32 ab 49 a 69 a 203 ¢ 13 be
N3-K1 43b 0.15¢ 30b 47 a 50b 159 ¢ 1l¢c
N3-K2 43b 0.17b 30b 42 ab 6lab  267b 15b
N3-K3 4.6 ab 0.22a 35a 42 ab 51b 291 ab 13 be
2#ZH 55-6.8  <0.6 >30 11-50 30-100  570-1140  50-100

X ykz[AZFEIL-

X » y and z same as table 1.



(68) PRERIE 2 ST RIS T Fe A 5 69 1

% 6. AP EHSCERETRIE 228 (FLEE)

Table 6. Effects of nitrogen and potassium fertilizer rates on soil fertility of Wentan pomelo

orchard.
HlRE BReE BEE AERE AIZEHNER RIZEENES Al AEREE
pH EC oM Bray-1 P Mehlich-1 Mehlich-1 Mehlich-1

(1:5) (1:5) K Ca Mg
=1 dSm gkg! mg kg™
NI*-K1? 51a” 0.09 a 20 a 139 abc 175 be 1282 a 136 b
NI1-K2 4.7 ab 0.07 a 15a 71 de 203 ab 558d 134b
N1-K3 5.2 ab 0.09 a 19a 164 ab 170 be 1019b 160 b
N2-K1 4.7 ab 0.08 a 19a 154 abc 140 ¢ 638 d 91c¢
N2-K2 40b 022 a 15a 100 cde 208 ab 557d 120 b
N2-K3 55a 0.09 a 21 a S3e 222 ab 1228 a 255a
N3-K1 4.6 ab 0.10a 16 a 114 bed 171 be 819 ¢ 174 b
N3-K2 3.8b 0.19a 15a 186 a 224 ab 615d 47d
N3-K3 3.8b 0.20 a 15a 176 a 235a 517d 69 c
E+
N1-K1* 51a 0.09 be 19a 85b 153 a 1029 a 154 ab
NI1-K2 44abc  0.08c 17 a 54b 160 a 402 d 112 be
N1-K3 49a 0.12 abc 12a 156 a 166 a 787b 160 ab
N2-K1 4.6 abc  0.08 bc 13a 100 ab 119 a 508 ¢ 88¢c
N2-K2 4.0 bc 0.19a 11a 65b 119 a 505¢ 141 be
N2-K3 4.8 ab 0.10 abc 16 a 57b 172 a 915a 180 a
N3-K1 4.8 ab 0.10 abc I1a 8lb 158 a 792 b 167 ab
N3-K2 3.9bc 0.14 abc 13a 69b 185a 367d 75¢
N3-K3 39¢ 0.17 ab 12a 84 b 199 a 478 ¢ 86 ¢
2= 55-6.8 <06 >30 11-50  30-100  570-1140  50-100

X ykz[AZFEIL-

X » y and z same as table.
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Table 7. Correlations of nitrogen and potassium fertilizer rates on soil fertility of Wentan
pomelo orchard.

Tk R MEE  EEE GWE Bray-1 P AIZEIPR AIEIES ATEEIUEE

pH EC o.M
#AE -0.86%*  0.66*¥*  -0.11 0.11 0.08 -0.28 -0.19
PHAE -0.09 0.48%* 0.013 0.05 0.21 0.006 0.08

N=36, R5%=0.32, R1%=0.42.
XHEREERBEESSEHERE

YHRBERE> SRR AR 1 - XERBERR AR S E
PR FATHR 2.2-2.8% » BESTHL 0.11-0.17% » $5/154 0.17-0.34% » & 1-4
HEBURRENRD - 5-6 HAE s - 7 AR ERBEH S - 558 1-3 Hixm -
BHEZH T2 - 4 HR A 2HRERERD -

—fER () BoosdHREERE  RBERSEZBRScEHEEE
& mEHIEREFEERNERRKS  AlBERERES G2 EERLDL 5-6
AEFEE - WIS E R EEENER - SRS - SRHEREEE S i - BN
BAERE A K S E LR HERE « 53R Kin (1985) $2 H 2 f54E{H SV ( Standard
Value) + fEUE(R 7= SD (Standard Deviation ) #2DIG]E B & 24 & Bl HEIE(E
. 2.4-2.6% ~ B 0.13-0.15% ~ $1 1.70-2.05% ~ 5E 1.72-2.94%F; 4% 0.21-0.34% - £REED
(IR A RIEE RAKERSE (1987) ARl B 2SR A BB IR R AR
=R
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Figl. Change in the leaf nutrient contents of Wentan pomelo with time.

& %

alBaiE AR - CHESMR R X ST 1,000 g HHEE /8 N EERE - 38
FrEftem ERF IR 5-6 AR SRS BT REMEIEEREE =R KEZHEHFHEE
HEE A 2.4-2.6% » B 0.13-0.15% » 58 1.70-2.05% » £E 1.72-2.94%F15% 0.21-0.34% -



X H.Z HERIEEE EE b e (71)

T RFEREE - 2010 © E3EMETHER -

LRI - 1990 - T B+ R E R - iehe & i H I TR & HiH
p.45-59 - EHEEENRGHRE] -

BOFEE ~ MRARIR - 1961 < FIHZE Fr otz it a &R0 92 - R3EWTSE 10:25-33 -

SRFEE - 1976 - fifE ~ BURAERIEFE B2 ET 5T - REERSENTITE 25:214-225 -

SETE ~ BRIVES ~ st ~ SRfRE - 1989 - fHfdE ol e S e Z B i p.1-26 -
A RER R PTRED -

EA S ~ FAEAE © RESCEE - 2005 o A TIEAEEYE T - S E X R RV & H
T p.101-111 » BIT57FAREEHERHRED -

HRIVEE - 1981 - (EVIR LR B Bl - A BT HY oA p.53-59 - EEE AT
fmEd o

PRIV ~ samEsE  SEPE - 1987 « A ROE S B U B R E R B E B2 TR
Wge - 75 FE HEIUH SRR E RS - BEEBUN KB -

BRI - 2004 © SZH AR ERETE B - SCHAMNTAHEEE p.1-6 - {63 RN R
fmEd o

FHZE BRI ~ FESCHE - 2008 < HHEALR] 5o A KB FITE TR TR 2 SUE - 2
i SRR ST Fe e 98:9-20 -

RERKIHE - 2005 - (EVDHEAE T p.87 < ZH7/NhR - IT e R L B H R E - Mk - 28 -

Flannery, R. L. and D. K. Markus. 1980. Automated analysis of soil extracts for
phosphorous, potassium, calcium and magnesium. Jour. Assoc. Off. Anal. Chem.
63:779-787.

Kin, J. H. 1985. The history of fruit nutriental diagnosis through leaf analysis and
fertilization in Korea. In Seminar on leaf diagnosis as guid to orchard fertilization.
Chapter 2. FFTC/ASPAC&R.

Knudsen, O., G. A. Peterson, and P. F. Pratt. 1982. Lithium, sodium and potassium.
p.225-246. In A. L. Page (ed.). Methods of Soil Analysis. Part 2. 2nd edition. ASA,
Madison, WI, USA.



(72) PRERIE 2 ST RIS T Fe A 5 69 1

McLean, E. O. 1982. Soil pH and Lime requirement. p.199-224. In A. Klute et al. (ed.)
Method of Soil Analysis. Park I. 2nd edition. ASA, Madison, WI. USA.

Murphy, J. and L. E. Riley. 1962. A modified single solution method for the determination
of phosphate in natural waters. Anal. Chem. Acta 27:31-36.

Nelson, D. W. and L. E. Sommers. 1982. Total carbon, organic carbon, and organic matter.
p.539-579. In A. L. Page (ed.). Methods of Soil Analysis. Part 2. 2nd edition. ASA,
Madison, WI, USA.

Olsen, S. R. and L. E. Sommers. 1982. Phosphorus. In A. L. Page (ed.). Methods of Soil
Analysis. Part 2. 2nd edition. p.403-429. ASA, Madison, WI, USA.

Rhoades, J. D. 1982. Soluble salts. p.167-179. In A. L. Page (ed.) Methods of Soil
Analysis, Part 2. 2nd edition. ASA, Madison, WI, USA.

SAS Institute. 1990. SAS User Guide 6.10 Edition. SAS Institute Inc., SAS Circle, Box
8000, Cary, NC, USA.

Sumner, M. S., H. Shahandeh, J. Bouton and J. Hammel. 1986. Amelioration of an acid soil
profile through deep liming and surface application of gypsum. Soil Sci. Soc. Am. J.
50:1254-1258.



X H.Z HERIEEE EE b e (73)

Study on Soil and Fertilization Managements for
Wentan Pomelo '

Chun-Chao Chuang > and Tzung-Han Lee*

Abstract

The field trials were conducted to study the effect of application rates of nitrogen and
potassium on the fruit yield and quality of Wentan pomelo, to determine the sampling time
of leaves for diagnotic of nutrient status and to establish the diagnosis standard of nutrient
levels of leaves at Bali and Baoshan countries in 2008-2009. The results showed that 1,000
g/plant of nitrogen and potassium oxide used were the highest yield and quality of Wentan
pomelo. The adequate time was in May and June. The leaf for diagnosis was the third leaf
of non-bearing branches growing in the spring. The optimum range of nutrient concentration
were 2.4-2.6% for nitrogen, 0.13-0.15% for phosphorus, 1.70-2.05% for potassium,
1.72-2.94% for calcium, and 0.21-0.34% for magnesium.

Key words: Wentan pomelo, Fertilizer management, Nitrogen fertilizer, Potassium

fertilizer
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