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Fig. 1. A three-phase piecewise linear function fitted to harvest index (HI) taken
from wetland taro under the transplanting season of March, 1995. The graph

shows how to define the lag phase, period of linear increase and maturity stage.

WE &% BURE - B SR MERLHER VY (BN [V RY - AWFSERUBRIRE ] B R R SR — W A B TR A Ik -
Bt ta %53 1 5 10 fAH » BT B T RS RE R A HIRER] » FASKF 24 G HBAR NS B A RARRE -
e LA ARSI R AL R R AR CANERE » SRS RS ARTRAG - 5 - BRSPSt s T ER
HIRIBB (parameter) : xi, X2, X3, x4, T1, T2 » RIMCFERAFEKBOTRHATER (root » ENBBUITEEHE ) I -
DR ST A 2 B B — AR R A R E (initial value ) » SREEFEERGE (iterative



RF I R B RS HER =, 89

method )+ %38 SRR AAE A 77 R AR v LA 2 —REEE DR AT DU » Ser i P AR A T 2 28 —
AT » 32 A2 — R - T A 7 ) 7 A R P 15— (W R B IR S (D - (R
SEAE B PR FROARE &5 BRI - S PIBTRLERY » 25— RSB L T 2 T e . » LIk
MRS BE SRR » 2 R AR S P 2 AT A P S B MRS R » DA B &30S B -
AREAR/D > LIS RIS (round-off) o AHMBH ) FIl B K FERIME& BR OIS S A i 5 TR BS 31 53
WA FERE B - BRI A B K SE 2  RH o VBRSSP F [ R A A 7 2 R ZREEMH
(11~3 AEHEHT) TRABSREBES 8 « 9 7 REHIAAHE A BRI » AR RESBET (5~0 H#EfiE
B) TRIBMESHEERES 6 A BRI A BRBOUCHER) - BRILAISe3 s T WES 3 MH » i T FIELS 8
TR (RIS 2 IR » B T M B » RIS AT — (BRI - x..
X, X5, Xa Z M+ FUSFHIBER (6, T1, Toote) = (1,3,8,10) FEATEIMEZ HI FRA0E - LUE—2 1995
iF 3 AR RS BIERI - xi, x2, x5, xe ZHIEA 5} HIZRE B 60, 30, 91, 97 R R R TR
B> SRR T 5HY » ERIASH SE R A3 A IR SigmaPlot 4.0 627) SRACEa% B = RS0 EY
PRIERB B > AR WA BB (tolerance) 15 0.0001 » Y fk KBy (iterations ) &8k SN
(stepsize ) SRXTERS 100 K - BIZRATHCAHE » TR FISREEE 1 B o o (R0 R? fl A/ I\ Bk 21 - F fEgH
FH R HE - R A RO HI sl -
T ZBIEEIT - o] DUFIF /S (2 M2 (3 e - S8 TR0 % B T H s o (&t
A ) KRR o RIS HLEH HETMAYEAR ( monthly rate of linear HI increase, gmonthl) » AT
HEE T 2R R
b= (Xz—xl) / (Tl“tl)
b= (x3—x)/(T2—T) [3]
b= (x—x)/(tt—T)
T2 R HARR E HIT 8585 ( duration of linear HI increase, months ) &M :
1 =Ti—t .
D:=T,—Ti [4]
Di=t4—T,
A TERT LB FIRE I T KU IR S R, T 2 M0 sk o B Mg » W H
T EA LR R MO SR S B R A

Bw g

RS AR AR T 0k OIS (HT) BB o ROERT S = M5 B Y
RS 0 RN 2 B 1 - iR 1 1A 0 BT EREHIAT AR F BRZB87R1E (Prob>F ) 55/1\id 0.05
ZREOKTE » BURFTE RN T RIS SR RE T &1 AT - BRI HI R RE /)
FiE 95 S LLE (PRTEMRBL R #BAHS 0.95) » ERIBLAIH MBI REME 2 S RIS S BBHRS ] 2 L. » 7]
fRREER -

REFHIERHERYINR - 1995 48 11 FRERMIR AR 7 8] 59060 6 e o s e I U e 3 9,
Rifp e - WRREART A5 BRI L8 > DU T R B BREE A
EHEFE » BOUBOREE T SR - TSRS HI 2 B 5 BISS RS A » St
RCARVRERE L » R R 0.76 » RULAFIFETEREST 1995 4 11 H RRAFHE 2 A0 & 0 (6 I 2 (i
BRAGHT 3% 1 o2 iR -

AL Z BB A ST A EBE » Hrhblxo, xs T, T2 A A AT SRS ¢ K3 HII
EESTMUMBRAAR T MIARSHES T » {EISRI Ry BB HIES x R xo o B3R 1 RESUE4E1 > 11~3



90

ATEREA f T K HIRRPES IR PR G R R B 20 3 (B H AR » ARSI RE RS 8~9 A » A RH
PELZ RGNS — 8+ 5~9 AR A {7 T /KT HIBR IS Il & BRI i e et s 2~3 A - (EkH
I ] I R e £ 22 < 5 A ERHE A 0 T (ERSMEERSS S~7 @A - 7 AMM A RSk 5~6 @

HIEREE B 88 H2W

H » 9 HiEtE At REHERES 3~4 WA » TRERZFEFHE -3 -

100 |

80

60 +

40 b

20 ¢
100 |

80

Harvest Index (%)

100 +

80

60

40t

20

60

LU

20

e 1995-Jan. *  1995-July
o 1996-Jan. e 1996-July
o)
L) 6]
e 1995-Mar. e 1995-Sept.
1996-Mar. o- 1996-Sept.

e 1995-May
o 1996-May

1895-Nov.
1996-Nov.

O e

12 3 45 6 7 8 910

12 3 4 5 6 7 8 9 10

Months after transplanting

& 2. TR T A G B B RE b -
(BHER BRI - TORLFR = HH 53 B P B o BB ARG 5 )

Fig. 2. Dynamic variation of harvest index with time in wetland taro under different

transplanting months. ( Point for observed value, and solid line for fitted

curve by using three-phase piecewise linear function. )
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Table 1. Parameter estimates of the three-phase piecewise linear functions fitted to harvest index vs. month after

transplanting for all transplanting seasons

91

Jan.® Mar. May
¥ 2 1 2 1 2
X 82.40 77.85 60.85 70.06 43.29 39.47
X2 18.96 27.64 20.44 43.35 30.45 34.56
X3 87.94 94.54 89.93 97.42 91.69 71.52
X4 95.94 97.55 97.60 97.30 89.15 89.03
T 3.57 3.47 2.34 3.00 2.08 3.00
T; 8.96 8.46 7.18 8.96 7.35 5.03
Prob>F 0.0017 0.0106 0.0006 0.0026 0.0001 {0.0001
R? 0.980 0.949 0.988 0.975 0.995 0.997
July Sept. Now.
1 2 1 2 1 2

X " 56.05 70.44 53.25 63.76 84.79 82.12
X2 33.29 29.72 30.16 30.06 43.40 37.33
X3 76.16 55.13 58.76 48.76 85.98 60.36
X4 74.46 83.70 70.43 79.29 89.39 94.64
T, 2.12 2.56 2.00 2.02 3.70 322
T: 6.04 5.07 432 3.35 8.18 7.73
Prob>F 0.0028 0.0003 0.0103 0.0007 0.0176 0.0115
R? 0.974 0.992 0.950 0.988 0.970 0.947

# transplanting month

¥ year cycle: 1-1995, 2-1996.
Prob>F: the probability of F test,
R the coefficient of determination.
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Table 2. Monthly rate and duration of linear harvest index {HI) increase for each
linear phase under different transplanting seasons

Jan.2 Mar. May
Phase

1y 2 1 2 1 2

Monthly rate of linear HI increase ( g month-!) :

Lag -24.72 -20.31 -30.12 -13.35 -11.88 - 246
Increase 12.78 13.42 14.36 9.07 11.63 18.20
Maturity T2 1.95 2.72 -0.12 -0.96 3.52

Duration of linear HI increase (months):

Lag 2.57 247 1.34 2.00 1.08 2.00
Increase 5.40 4.99 4.84 ) 3.96 5.27 2.03
Maturity 1.04 1.54 2.82 1.04 2.65 4.97
July Sept. : Now.
Phase
1 2 1 2 1 2

Monthly rate of linear HI increase (g month!) :

Lag’ -20.35 -26.16 -23.11 -33.12 -15.33 -20.15
Increase 10.93 10.12 12.34 14.05 9.50 5.11
Maturity -0.43 5.79 2.05 4.59 1.88 15.07

Duration of linear HI increase (months):

Lag 112 1.56 1.00 1.02 2.70 2.22
Increase 3.93 251 232 133 448 450
Maturity 3.96 493 568 6.65 1.82 227

* transplanting month.
¥ year cycle: 1-1995, 2-1996.
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Fig. 3. Monthly rate of linear harvest index (HI) increase for each linear phase in wetland taro under different transplanting

months. ( Point for mean of two years, error bar for difference between two years )
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Dynamic Model of Harvest Index in Wetland Taro
[Colocasia esculenta (L.) Schott]'

Hsiu-Ying Lu?, Chun-Tang Lu?and Lit-Fu Chan 3

Summary

The objective of this study was to develop a dynamic model of harvest index (HI) in wetland taro.
Based on this model, we investigated the seasonal variation of the estimates of growth parameters under dif-
ferent transplanting months, and examined its effect on final HI. The responses of HI with time under different
transplanting months were all fitted well using a continuous three-phase piecewise linear function. This model
explained more than 95% of total harvest index variation. The rate and duration of linear HI increase for each
linear phase ( lag, increase, maturity ) were then predicted. Climatic factors affected the onset and cessation
of linear HI increase. This resulted in the seasonal variation of final HI under different transplanting months.
The duration of HI linear increase appeared to be more important for final HI. The rate and duration during lag
phase and maturity stage had no significant effect on final HI. ’

Key words: Wetland taro, Harvest index, Dynamic model, Three-phase piecewise linear function, Seasonal variation.
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