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Fig.2.Diagram of measurements taken on taro leaves.

Indication of symbols:

Lx : Maximum leaf length (RAEE)

Lsa : Length from the sinus base to the apex of leaf along midrib (FEZMBEEELZ FIKE)

Lsp * Length from the sinus base to the petiole-attaching point of leaf (ZEZI[WZETEERFBI 2 K)
Wy : Maximum leaf width (FRAKEH)

Wp : Leaf width passing the petiole-attaching point and perpendicular to Lsy GEEFERBTRIINE L, EEZEE)
Ws : Leaf width passing the sinus base and perpendicular to Ls, (GEBEZMEENE L, BEHIEH)
W5 : Distance between the tips of the right and left lobes (72745 B B4 % 2 FEHE )

Ly, : Distance between the tip of right lobe and Ws (G EEERIHE W FEH ZFEHE)

Lp, © Distance between the tip of left lobe and Ws (/2 ¥EELRUREE W T H 2 B )

Ax * Angle of the apex (ERAE)

As ¢ Angle of the sinus (FEHAE)

Cw : Length of curved line on the right lobe arc (HEEINE)

Cq, : Length of curved line on the left lobe arc (ZEEZEIME)

Agw) * Angel of the right lobe tip (HFEEMHE)

A, ¢ Angel of the left lobe tip (/£ ZEFLHfIRF)

Area : Leaf area (¥EHTE)
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Fig.3. Effects of planting times and varieties on the changes in leaf area for individual taro leaves at various leaf
position during the growing period. (each curve for different leaf position; numbers in the figure indicate the
specific leaf positions)
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Table 1. Eigenvectors and eigenvalues of first four principal components, contribution and cumulative contribution for
each quantity characteristic of taro leaves for different taro varieties when planting on January

Principal component eigenvector

Leaf Kaohsiung No. 1 Binroshin

characteristic PRIN1 PRIN2 PRIN3  PRIN4 PRIN1 PRIN2 PRIN3 PRIN4
Lx 0.287°  -0.003 -0.072 0.051 0.287 -0.009 -0.077 -0.069
Lsa 0.286 -0.033 -0.082 0.056 0.286 -0.039 -0.080 -0.083
Lsp 0.283 -0.069 0.014 0.041 0.281 -0.090 0.004 -0.036
Wx 0.289 -0.015 0.008 0.019 0.289 -0.037 -0.009 -0.001
Wp 0.289 -0.013 0.010 0.023 0.289 -0.036 -0.005 -0.002
Ws 0.288 0.021 0.038 0.033 0.290 0.007 0.023 -0.008
La) 0.270 0.127 -0.011 0.017 0.271 0.139 -0.036 -0.046
Lew) 0.269 0.147 -0.022 0.012 0.268 0.150 -0.043 0.063
Ws 0.273 -0.032 0.149 0.132 0.272 -0.014 0.180 -0.095
Lx/Wx -0.080 0.092 -0.511 0.214 -0.066 0.172 -0.408 -0.387
Lsa/Lx 0.056 -0.480 -0.193 0.088 0.050 -0.468 -0.098 -0.241
Lsp/Lx 0.010 -0.298 0.403 -0.096 0.014 -0.323 0.326 0.122
Lp®y/Lx’ -0.047 0.373 0.192 -0.084 -0.021 0.406 0.141 0.057
LpwyLx -0.033 0.411 0.170 -0.108 -0.026 0.399 0.097 0.326
Wp/Wx 0.098 0.094 0.036 ©  0.251 0.125 0.033 0.175 -0.092
Ws/Wx -0.013 0.327 0.271 0.155 0.084 0.352 0.271 -0.075
Wa/Wx -0.102 -0.048 0.491 0.278 -0.079 0.066 0.565 -0.190
Ax 0.071 0.116 0.044 -0.520 0.043 0.001 -0.143 0.543
As -0.023 -0.326 0.323 0.280 -0.005 -0.216 0.443 -0.070
Cr 0.281 0.072 0.025 0.022 0.283 0.079 -0.001 -0.019
Cu) 0.281 0.074 0.020 0.020 0.281 0.089 l -0.001 0.029
Apw) 0.073 -0.192 0.104 -0.401 0.058 -0.190 -0.005 0.443
Agq,) 0.071 -0.185 0.060 -0.465 0.067 -0.201 -0.001 0.304
Area 0.281 -0.016 0.011 -0.006 0.282 -0.037 0.006 0.014
Eigenvalue 11.911 2.877 2.155 1.422 11.799 3.253 1.935 1.451
Contribution (%)  49.6 12.0 9.0 5.9 49.2 13.4 8.1 6.0
Cumulative

contribution(%) 49.6 61.6 70.5 76.5 49.2 62.5 70.6 76.6

“Definition of symbols same as in Fig. 2.
YRelatively high positive or negative eigenvalues (bold and underline).
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Table 2. Eigenvectors and eigenvalues of first four principal components, contribution and cumulative contribution for

each quantity characteristic of taro leaves for different taro varieties when planting on July

Principal component eigenvector

Leaf Kaohsiung No. 1 Binroshin

characteristic * PRIN1 PRIN2 PRIN3  PRIN4 PRIN1 PRIN2 PRIN3 PRIN4
Lx 0.287 ¥ 0.061 -0.035 -0.079 0.284 0.058 -0.063 -0.070
Lsa 0.283 0.100 -0.037 -0.083 0.281 0.105 -0.050 -0.081
Lsp 0.271 0.168 0.019 0.025 0.267 0.189 -0.003 0.025
Wx 0.284 0.046 0.128 -0.089 0.282 0.067 0.108 -0.096
Wp 0.284 0.043 0.134 -0.070 0.282 0.065 0.117 -0.079
Ws 0.284 -0.017 0.135 -0.042 0.283 -0.000 0.127 -0.055
Law) 0.269 -0.110 -0.034 -0.050 0.263 -0.137 -0.031 0.056
Lsw) 0.266 -0.138 -0.009 -0.051 0.266 -0.114 0.032 -0.127
W 0.284 0.018 0.041 0.064 0.281 0.034 0.053 0.084
Lx/Wx 0.060 0.062 -0.618 0.038 0.066 -0.029 -0.619 0.067
Lsa/Lx -0.018 0.482 -0.030 -0.028 -0.037 0.422 0.088 -0.072
Lgsp/Lx 0.029 0.331 0.126 0.364 -0.003 0.377 0.139 0.317
Lpwry/Lx 0.018 -0.374 0.002 0.020 0.028 -0.385 0.054 0.221
Lpwy/Lx 0.035 -0.399 0.055 -0.003 0.029 -0.358 0.175 -0.159
Wr/Wx 0.035 -0.065 0.174 0.554 0.045 -0.060 0.232 0477
Ws/Wx 0.027 -0.377 0.058 0.344 0.028 -0.409 0.125 0.287
Wg/Wx 0.127 -0.053 -0.186 0.518 0.132 -0.051 -0.087 0.536
Ay -0.035 -0.022 0.581 -0.003 -0.050 -0.000 0.577 -0.094
As 0.068 0.315 0.054 0.334 0.070 0.334 0.011 0.370
Cr) 0.281 -0.064 0.013 -0.035 0.278 -0.079 0.041 0.002
Cu) 0.279 -0.077 0.033 -0.037 0.277 -0.067 0.063 -0.087
Apw) -0.119 0.074 0.265 -0.058 -0.146 0.084 0.248 -0.047
Agq) -0.138 0.080 0.236 -0.091 -0.153 0.054 0.156 0.059
Area 0.280 0.077 0.061 -0.090 0.279 0.076 0.048 -0.059
Eigenvalue 11.694 3.387 1.966 1.515 11.823 3.351 1.916 1.433
Contribution (%) 48.7 14.1 8.2 6.3 49.2 13.8 8.0 6.0
Cumulative

contribution (%) 48.7 62.8 71.0 77.3 49.2 63.0 70.9 76.9

*Definition of symbols same as in Fig. 2.

Y Relatively high positive or negative eigenvalues (bold and underline).
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Fig. 4. Effects of planting times and varieties on the changes in ratio of length from the sinus base to the apex of leaf
along midrib (Lsx) to maximum leaf length (Ly) for individual taro leaves at various leaf position during the
growing period. (each curve for different leaf position)
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Fig. 5. Effects of planting times and varieties on the changes in ratio of distance between the tip of right lobe and Wy
(Lp®)) to maximum leaf length (Lx) for individual taro leaves at various leaf position during the growing period.
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Fig. 6. Effects of planting times and varieties on the changes in ratio of distance between the tip of left lobe and W
(Lsw)to maximum leaf length (Lx) for individual taro leaves at various leaf position during the growing period.
(each curve for different leaf position)
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Fig. 7. Effects of planting times and varieties on the changes in ratio of leaf width passing the petiole-attaching point and
perpendicular to Lea (W<) to maximum leaf width (W+) for individual taro leaves at various leaf position during
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Fig. 8. Effects of planting times and varieties on the changes in ratio of length from the sinus base to the
petiole-attaching point of leaf (Lgp) to maximum leaf length (Lx) for individual taro leaves at various leaf position

during the growing period. (each curve for different leaf position; numbers in the figure indicate the specific leaf

positions)

;| 3. NREIZEFEREETKY 6 HREBEBARAERER KB HAETF GEREMERARZZ R LR

Table 3. Comparison of 6 leaf shape indices, and ratio of maximum leaf length to maximum leaf width for different taro

varieties and planting times under different leaf growing stages

Leaf Planting ' Leaf shape index” Ratio of maximum leaf
g:‘zmg month Vanely LSA/LX LB(R)/LX LB(L)/LX stwX Lsp/Lx AS lmgxlldtgl%leaf
The first Jan. Kaohsiung No.1 0.827bY 0.160a 0.159a 0.839b 0.205a 62.75¢ 1.516 c

day after Jan. Binroshin 0.831a 0.152b 0.157ab 0.842b 0.200b 63.48 ¢ 1.549 a

leaf July Kaohsiung No.1 0.828 ab 0.159a 0.155bc 0.850a 0.199b 68.96a 1.527 be
expansion  July Binroshin 0.828 ab 0.150b 0.152c¢ 0.843b 0.198b 66.09b 1.540 ab

The day Jan. Kaohsiung No.1 0.827c 0.160a 0.155a 0.843b 0.209a 71.18¢ 1.431 a
whenleaf  yan. Binroshin 0.833ab 0.150b 0.155a2 0.844b 0.204b 7234bc  1441a
iﬁ’;’g‘fmm July Kaohsiung No.1 0.830bc 0.159a 0.153a 0.850a 0.203b 76.55a 1.442a

area July Binroshin 0.835a 0.150b 0.152a 0.841b 0.204b 73.93b 1432 a

The day Jan. Kaohsiung No.1 0.827c¢ 0.159a 0.154a 0.843b 0.211a 71.44b 1.428 a

when leaf  Jan. Binroshin 0.833b 0.149b 0.154a 0.842b 0.205b 72.19b 1442 a

started to  July Kaohsiung No.1 0.830c 0.158a 0.153a 0.851a 0.202c 75.89a 1.440 a

wilt July Binroshin 0.836a 0.150b 0.152a 0.842b 0.205b 7429 a 1432 a

“Definition of symbols same as in Fig. 2.
¥ Within columns for each leaf growing stage, means followed by the same letter(s) are not significantly
different based on Fisher’s protected LSD at P<0.05.
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Fig. 9. Effects of planting times and varieties on the changes in angle of the sinus (As) for individual taro leaves at
various leaf position during the growing period. (each curve for different leaf position; numbers in the figure

indicate the specific leaf positions)
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Fig. 10. Effects of planting times and varieties on the changes in ratio of maximum leaf length (Lx) to maximum leaf

width (Wx) for individual taro leaves at various leaf position during the growing period. (each curve for
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Table 4. Harvested matter weight and its partitioning ratio(%) for different fractions of wetland taro varieties under

different planting times

Partitioning ratio of Partitioning ratio of

Planting

Variety Fresh weight(g) Dry weight(g) fresh weight(%) dry weight(%)
month

Leaf Petiole Corm Leaf Petiole Corm Leaf Petiole Corm Leaf Petiole Corm

Jan. Kaohsiung No. 1~ 37.3b* 102.3b 1274a 6.2b 8.8b 44la 2.63b 7.18b 90.19a 1.36b 1.92b 96.72a

Jan.  Binroshin 28.8b 74.8b 1103b  4.9b 6.3b 380b 2.42b  6.21b 91.37a 1.30b 1.64b 97.06a
July  Kaohsiung No.1 98.8a 377.8a  58lc 17.5a 34.1a 2llc 9.60a 36.25a 54.15b 6.94a 13.33a 79.73b
July  Binroshin 98.0a  351.2a 548c 17.8a 31.2a  203c 9.90a 35.32a 54.78b 7.14a 12.50a 80.34b
*Within columns, means followed by the same letter are not significantly different based on Fisher’s protected LSD at P<0.05.

= £

) o

i L ERARHRZHPIEREREEAWMELTEEHCY  —BEE E IR LUK =
LT PUNERERS 1 27081 AR » RELFARS 3 ER BEEUNIER ; ZRLHLE
S EER R - (P EPIERERIEREN SR —EFECY > 4 Atchley (1978) "Wk
Atchley % (1978) “P$5H ELBIRI /R AU IEH 1 > BURIGB B R R S » HL3E RS 8 I P S DA £
H#E > IPIEERREAL A - PRI B VR S8 BRI A A AE AR B TR A RRCO « AR SR 4 RIS
P o A LR TR DURR PR 0 R B 43 A7 P 15 A BR AR B E AR AR el SR B EL AR - BB
BE BRAKAY LI (4255 o {H ELBIRORE R e 1 B R TE B TR EVE HE N » AR R IFR
B EBETECY - TR NP SCORTY - KRR FERREE » RERRENRELLE -
BEXD » BREERERGHEBOME - hTRRAGFERRNERRFZZ— - ML EAHERY
ER ARG RAEIRENGE - (E R ETRERE B B o] LUK HL LA 6 EEERHRAE > JRENRE T
TERMIR ~ TERR T ~ BRI & EREARM A (L 1E - AR EEEIIRAE TR A L ERAE
ERETC 7 it B Z 4B F ZE RO T AR R 18 -

R BlE 3~10 FIFR 3 Z D HTHER » RFECIIDFEELE MR AR5 R B % W 8 ~ B (Ly/Wy
BR) ~ BHMPEERE (Leop/Lx B/ ~ BHAK (As) thy\ (AR E RS - WEZES 8
REgaER)  BREFANRERESREE (ERSELEERALER)  EIIEER PGS
RF3E K/ N FEARAToAE R A 48 » (BARIRINTE 2~3 RABER Wikt % - B IEMM S ¥t » SERH HHARE
1t > ERETE/ D o L - TEPIRIHIE R BRI EER K/ N R & 2 RS > BUE % B 522 B
RRRIELE > GBI - FAMBERERM AN ERZR > BUFAT USRI R ER RS SiEe—ER
% RE-AREEMARERE MO ERAZ KRS - MIFMRIRERNE 2 ERNTE &
ERFERAENERMM R R RMN 2 RERRER IS e S e AR SR AREE
LB Z AR IER AR AR B FROBET » S E AR BRI SET R > BB B RAR B I i 2= B
T o B —RRER YIRS O8RS R IR B B R > TR B L I IR 1 1
RETHERR - TR E IR - (BB RBECE R - (8 - RE - BRI 2R - E3sE
Al BEE AR A B BTG T RE(R BB 2 AR AR AT WA SR R AU 22 R OY o JRENSLAE IR MY 75 Bl
> B—REBRNIEDNS - MARYERER REREEZHE - HRER - HHEREE L
£ EBRRAZILBIRISE - B ELER Rl - M EER REEVIEE - AW
REMFER AL MBERMB B AR RERRERZ LN ERU A ZHERIEE R Z BB
R o HhDIEME—3AE — A RN B EERC REBRAERZIH] (Loa/Ly) BIK ~ FERM



46 hEEEERIE FEs518 F2H 2002

HEERG R RBRRERZIA (Lp/Ly) 5 » BEXNAE (As) thii/) (B 4,89 kE3) >
RREE—IRE—ABERERRETEREREE TR C ABER 2 RIREGURE » LEUHRE -
HERSTERE R E IR IR h R o MEE O — AR E R A B A -C A SR
HEWSHMEMUENREHBEZR (X 3) BR > ENAEGFEEAEEHERBEIRTRIER - M
Dickinson 5§ (1987) "P7R¥gH - {EIRE A 4 S 58 52 vl Rl th BLIRISAERH - TR EH BB B —5
7 R FEM KRS - ISR ER ) ER R E 2 MEER R EIREEZE R » Goebel
(1900) @VLIEATAEYE (heteroblasty) ZRifMIEFE2E RIHR o KU - AWFILE 2 K EAIERERIIFE
HithERBEEBRCEVEHEAZR  BREFYEERERLRAN—H » CIREHER -

FINHERERE » BREME R AE B OIHENE RS » tLE — R BIEEYI R - B IRERAGTE
R > BREFIM - ERTEIR A FT IE SR B A AR Gl - B A R R4 & W56 1 E RAESR - st EERares
KEVERRER RIEMRBNB AL HEIR o R EFREE RN AR AN > BEREEFEZMBEHERS
KHEEY o Bt UFERENEYAE R b IR E RGO BR RIS R B E D - A& & E » WATEMERE
RAIAESAWERBELUS A SIER » PRIERERARR - LR A TEARHE - SERER AR
HEL ST - Miyazaki  (1960) A FHERLE > LI 7~8 Bl 10~12 FWEMBRK > 5
12~14 EL EE{L EFEE TR - KA IMEKFERES > HRRIR LZZR > — AERPR U4 RS
B 11~12 K ERNETREEIRA 2R AITGERE - FER K/NYERIREHE —AESE B4R
B AfEE AR IE - B 4~23 FENERESRE/ R — AEEE (8 3) » SERLEA—
AR » BORKERRE (£ 4) £ AEMEIAT > SHE—RE 423 FENEFEDEEROMHER
AERROE (B 3) » RIBL & i — SR A ER S 6z SENE R P EAR O3 (3R 4) o HHILATA] > 1R EERAE RAE
FEHAE BB (R R R Y BE T R SR SR E B - il —9R7E — A ER M2
WA EWRAERZHH] (Lsa/Ly) BAK - (HEER MR F R BHEEL 2 R RAER Z A (Lep/Lx)
W (B 4,8 k¥ 3) WERHEHE-SRE—AEERNEDRES > BRI HEERMB, EEREHE
2 AR EARFTEY -

MEBUESEET S - FEOM LIRS LR MR 4 R R A e 1S - ZEEREE —#&
PRAEETIAE I B > (RIS ik B A (8 SURE I - WEZEISSER BT T HIE » TREBRER B3 R Sl A RAVEL
15 » S EEREL o FIFBUAIRGRHE » LIS A RS R 32 (G SRS AV IC - NMERT LUK ARTFER
& > AR BEIERE MU ~ BEL ~ EEYE - BRESE T —HEEEANEREIE S 0 i
BAGERE SRR - EE - BEREGHESBETRES - SHERETEREYZELEE
IR E TR REEL -

i
H

%gﬁ

AW EAFETHREBRFRAEEE MK E (NSC88-2313-B-055-009, NSC89-2313-B-055-002,
NSC89-2313-B-055-009) » 4 ILEEHt -

ol
1=

5| 3Rk

LARTER - 1988  {EWEERTE o Bl AP EKEHH IR HAMGEED - 25 101-116 H ©

2.BFH  BHEIK - BHEE - fEE I - 1995 © UL Richards BB K FEZEREN o hELEGWR 171:22-34
3EEHE  BIGHE © 1977 - WA RENME - BT EE AR BERET o 55 142-149 H ©

APHEHE - 1987 - REIERMRHBERZFR - B 58 K2 ERSEEMERELRY -

SBREUK ~ BHEE - BF I~ T 0 1993  KEBEEMOFERRBRZE S EEE - hEBERE 42:162-172



2002 FEANEGR 2 R X BT R 47

6.FRIUR ~ BRI - BIEE - HEM - 1994 - KFEEBERGYELE ZRR - PERERE 44:59-71 -

TBREUR ~ BHEE - BFRE - 1997 - KFEEEIEBE BN ZHIERR - hELEWIT 46:262-277 °

8.ERENE ~ BRI - 1988 - EHMEBEELMMIE /TR EER - RIBRZE 63 (9-10) © 272-281 °

OHEE  BHHME - BEW - 1989 FRE THHE—R ZER - EEASHRRENRIGFIRE 2 5271 °

10 EMRIEYI R 50 « 11~ IR EEHE - 1994 - EWEHRBBRES IR — HEFLTHFEZ— 5 1665-1735 H

11.Atchley, W. R. 1978. Ratios, regression intercepts and the scaling of data. Syst. Zool. 27:78-83.

12.Atchley, W. R., and D. Anderson. 1978. Ratios and the statistical analysis of biological data. Syst. Zool. 27: 71-78.

13.Auld, B. A., M. D. Dennett, and J. Elston. 1978. The effect of temperature changes on the expansion of individual
leaves of Vicia faba L. Ann. Bot. 42:877-888.

14.Bookstein, F. L. 1978. The measurement of biological shape and shape change. Lecture notes in Biomathematics, Vol.
24. pp191, Springer-Verlag, Berlin.

15.Causton, D. R. and J. C. Venus.1981. The Biometry of Plant Growth. Edward Arnold, London, 307p.

16.Deschamp, P. A. and T. J. Cooke. 1984. Causal mechanisms of leaf dimorphism in the aquatic angiosperm callitriche
heterophylla. Amer. J. Bot. 71:319-329.

17.Dickinson, T. A., W. H. Parker, and R. E. Strauss. 1987. Another approach to leaf shape comparisons. Taxon 36: 1-20.

18.Dolph, G. E. 1978. A proposal for data banking leaf information. Courier Forsch. Inst. Senckenberg. 30:159-164.

19.Gates, D. M. 1980. Biophysical ecology. Springer-Verlag, Berlin, 611p.

20.Gill, J. A. and A. J. Davy. 1984. Variation due to environment and heredity in Birch transplanted between heath and
bog. New. Phytol. 97:489-505.

21.Goebel, K. 1900. Organography of Plants. I. General Organography (English translation by 1. B. Balfour). Reprinted
by Hafner, New York, 270p.

22.Hill, R. S. 1980. A numerical taxonomic approach to the study of angiosperm leaves. Bot. Gaz. 141:213-229.

23.Hirai, M., T. Sato, and K. Takayanagi. 1989. Classification of Japanese cultivars of taro (Colocasia esculenta) (L.)
Schott) based on electrophoretic pattern of the tuber proteins and morphological characters. Japan. J. Breed.
39:307-317.

24.Jacobs, B. C. and V. Chand. 1992. Large headsetts and improved cultivar enhance growth and development of taro
(Colocasia esculenta [L.] Schott) during establishment. J. Agron. Crop Sci. 168:119-127.

25.Jones, C. S. 1995. Does shade prolong juvenile development? A morphological analysis of leaf shape changes in
Cucurbita argyrosperma subsp. Sororia (Cucurbitaceae). Amer. J. Botany 82:346-359.

26.Maksymowych, R. 1973. Analysis of leaf development. Cambridge University Press, 109p.

27.Melville, R. 1937. The accurate definition of leaf shapes by rectangular coordinates. Ann. Bot. 14:673-679.

28.Miyazaki, Y. 1960. Seasonal changes of photosynthetic activity and physiological conditions in leaves of Colocasia
esculenta Schott. J. Japanese Soc. Hort. Sci. 29:21-26.

29.Parkerhurst, D. F., P. R. Duncan, D. M. Gates, and F. Kreith. 1968. Windtunnel modelling of convection of heat
between air and broad leaves of plants. Agric. Meteorol. 5:33-47.

30.Phillips, R. B. 1983. Shape characters in numerical taxonomy and problems with ratio. Taxon 32:535-544.

31.Richards, F. J. 1969. The quantitative analysis of growth. In Plant Physiology, VA. Ed. F. C. Steward. pp.1-76.
Academic Press, London.

32.Renfroe, M. and R. W. Brown. 1983. Changes in cytokinin concentration during early development of American
sycamore leaves. Can. J. Bot. 61:1931-1934.

33.Sanderson, J. B., T. B. Daynard, and M. Tollenaar. 1981. A mathematical model of the shape of corn leaves. Can. J.
Plant Sci. 61:1009-1011.

34.SAS Institute Inc. 1989. SAS/STAT User's Guide. Version 6. Fourth ed., Vol. I. SAS Inst. Inc., Cary, N.C., USA. 943p.

35.Satou, T., M. Kawai and T. Fukuyama. 1978. Studies on matter production of taro plant (Colocasia esculenta Schott).
Japan. J. Crop Sci. 47:425-430.

36.Satou, T., E. Miyauchi and H. Sugimoto. 1988. Studies on matter production of taro plant (Colocasia esculenta Schott).
Japan. J. Crop Sci. 57:305-310.



48 hEREMIE Fs51E F2H 2002

37.SigmaPlot User's Manual. 1997. Jandel Scientific Cor., 463p.

38.SigmaScan & SigmaScan Pro User's Manual. 1995. Jandel Scientific Cor., 456p.

39.Sweet, S. S. 1980. Allometric inference in morphology. Amer. Zool. 20:643-652.

40.Tanimoto, T. 1990. Distribution and morphological characteristic of wild taro in Japan and Taiwan. Japan. J. Breed.
40:233-243.

41.Taylor, S. E., and D. M. Gates. 1970. Some field methods for obtaining meaningful leaf diffusion resistances and
transpiration rates. Oecol. Plant 5:105-113.

42.Terry, N., L. J. Waldron, and S. E. Taylor. 1983. Environmental influence and leaf expansion. pp. 179-205. In J. E.
Dale and F. L. Milthorpe. (ed.) The Growth and Functioning of Leaves. Cambridge, London.

43.Verwijst, T. and D.Z. Wen. 1996. Leaf allometry of Salix viminalis during the first growing season. Tree Physiology
16:655-660.



2002 FEANERRERUXBCT R TR 49

Seasonal Variation and Quantitative Analysis of
Growth Patterns in Size and Shape for Taro Leaves 1

Hsiu-Ying Lu™, Meng-Li Wei’, Chun-Tang Lu’ and Lit-Fu Chan’

Summary

Productivity of corm is determined by the adequate growth of leaves in taro (Colocasia esculenta [L.]
Schott). The development and growth of leaves vary with the environmental factors. The difference in rates
of expansion of leaf surface can lead to the variation in leaf size and leaf shape. This study was to investigate
the morphological changes occur in the taro leaves and examine the influence of climatic factors on the leaf
size and leaf shape of taro during the growth periods. Binroshin taro and its improved cultivar "Kaohsiung
No. 1" were used as materials. The experiments were conducted in two crop seasons at Taiwan Agricultural
Research Institute. After leaf expanding, measurements were made every 2-4 days depending on the speed of
plant development, until leaf is senescent and die. We used digit camera to capture images of the individual
leaves and then used image measurement software to determine the image quantification. At harvest, fresh
and dry matter weights for different fractions of each taro plant were measured. The principal components
analysis showed the first component summarized size variation, while the second contrasted shapes. The
shape component was determined by six indices together. Leaf shape of taro was appropriately described by
determining the relative positions of the sinus base, the petiole-attaching point of leaf, the lobe tips to the
apex, respectively, and the turning points of two lobe tips as well as the angle of sinus. The juvenile leaves
were frequently narrower, longer and more lobed, but similar in their shape forms to mature leaves. The
cultivar "Kaohsiung No. 1" had the greater right lobe, while Binroshin taro had the greater left lobe.
Climatic factors influenced the leaf growth of taro. Rising temperature and higher solar radiation during the
vigorous top-growth stage for January crop increased the rate of leaf expansion. This favored corm yield at
maturity for January crop. On the other hand, declining temperature and lower solar radiation during the
vigorous top-growth stage for July crop decreased the rate of leaf expansion. This resulted in poor yield at
maturity. Planting times affected the growth patterns of the angle of sinus, and the ratio of length from the
sinus base to the petiole-attaching point of leaf to maximum leaf length. The cultivar "Kaohsiung No. 1"
grown in January had more rapid expansion in thé ratio of length from the sinus base to the petiole-attaching
point of leaf to maximum leaf length than that for the July crop and Binroshin taro. This resulted in greater
leaf area, which in turn, favored corm yield at maturity.

Key words : Taro, Leaf size, Leaf shape, Principal components analysis, Image processing system,
Climatic factor.
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