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Fig. 1. Changes of leaf number (LN), individual leaf area (A) and total plant leaf area
(TA) during the growth period of taro.
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#®1. FREBSEC S EHRRSHRETROHERARR

Table 1. Correlation coefficients for individual leaf area with the total plant leaf area of taro
at different sampling times

Days after Leaf order
transplanting i 9 3 4 5 6
1 1.00%*
(10)*
22 0.05 0.33 0.82%* 0.84*
N (10) 10) (6)
43 0.82%* 0.64 0.82%* 0.84** 0.59
9) (8) (10) (10) (6)
64 0.66 0.67* 0.72* 0.73* 0.92%* —v
(6) 9) 9 (10) 9) @
85 —-0.12 0.24 0.23 0.49 0.70* -
mn 9 10) (9 9) o)
106 0.78** 0.54 0.83** 0.82** 0.86%* -
(10) 9) am (10) 10) 1
127 0.79* 0.90** 0.88** 0.70* 0.94** 0.52
9 (10) 10) (10) (10) )
148 0.66 0.63 0.77** 0.87** 0.79** —0.18
(6) (9) (10) 10) (10) 6)
169 0.98 0.53 0.81** 0.89%* 0.10 —
) 9} (10) (10) 9) (2)
190 —_ 0.60 0.82%* 0.84** 0.91* —_
Q) (8) (10) (10) (5) (6}
211 0.38 0.73* 0.38 0.42 -
3 9 (10) (5) o))
232 — 0.31 0.19 —0.36 0.75
2 3 (10) €)] 4

*, ** Sionificant at 5% and 1% level, respectively.
z Numbers of the same leaf order sampled from 10 plants.
¥ Sample number is not enough to estimate and test the correlation coefficient.

2. FIFBRE TR AEEEAREREERE TA=kXA® SR NAMGE

Table 2. Estimates of total plant leaf area parameters from the equation TA=k X A*® using
the individual leaf area of taro at different sampling times

Days after k SE (k) a SE (a) R? Ccv
transplanting
——————— Based on 37d leaf order —
106 3.31 1.07 1.06 0.18 0.803 1.36
127 10.78 1.10 0.89 0.18 0.748 1.15
148 19.29 1.48 0.79 0.23 0.602 1.89
169 3.17 1.62 0.99 0.23 0.688 1.43
190 15.06 1.86 0.78 0.26 0.524 2.00
~—————-—— Based on 4tk ieaf order ———
106 2.44 0.98 1.08 0.17 0.843 1.22
127 86.80 1.45 0.53 0.23 0.389 1.78
148 14.04 0.94 0.82 0.14 0.810 1.31
169 17.29 0.82 0.78 0.12 0.848 0.99

190 22.10 1.42 0.74 0.20 0.621 1.78
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3. EREREE TR EEENSHERRE TA=kXA SHENAMEHE
Table 3. Estimates of total plant leaf area parameters from the equation TA=k X A using the
individual leaf area of taro at different sampling times
Days after k SE k) R? Ccv
transplanting
Based on 37d leaf order
106 4.57 0.44 0.819 9.61
127 5.63 0.47 0.747 8.27
148 5.05 0.74 0.592 14.74
169 4.35 0.49 0.656 11.33
190 3.34 0.52 0.668 15.66
Based on 4tk leaf order
106 4.01 0.35 0.810 8.73
127 4.76 0.72 0.408 15.04
148 4.30 0.47 0.803 10.83
169 3.64 0.33 0.791 9.17
190 3.69 0.52 0.713 14.18
&4 ERFEIVERPTHAEEERNSRERRE TA=a+bXA HHENEMEHE
Table 4. FEstimates of total plant leaf area parameters from the equation TA=a-+b XA using
the individual leaf area of taro at different sampling times
Days after a SE (a) b SE (b) R? Ccv
transplanting
Based on 37d leaf order
106 —107.64 2717.61 4.90 0.82 0.819 9.44
127 366.72 398.92 4.71 0.97 0.747 8.23
148 895.03 763.07 3.70 1.08 0.592 14.93
169 239.02 1035.76 4.10 1.05 0.656 11.48
190 424.92 883.69 2.95 0.74 0.668 16.17
Based on 4rd leaf order
106 —186.92 299.11 4.51 0.77 0.810 9.66
127 1167.28 483.95 2.29 0.97 0.408 12.58
148 694.68 492.67 3.40 0.59 0.803 10.37
169 986.83 601.81 2.76 0.50 0.791 8.94
190 840.20 705.86 2.85 0.64 0.713 15.03
M~ 2HEEORGER S TRRERE

SR RIFTER L A D E SR ER R BT R TREES » AR AI19924F 8K (
19924E11 A5 HBAE) KRI19935FEHFME (1993E2H5HBHE) DAERBTET KBRS NFE/EEERN »
I HETR S 106 K Z 20 EMGERR R A » (RIB LA E B P PIBTHERY » S HFHSE3 ~ 428 »
HIBRFMEM EENRREBZ2HERR - BEERRENANEmE | AIEERAREAN
BZEHER (As, A)  UEFIAERABRAER REH B HREER L0.68VH 5 /HyHEH
B (A, AY) - HEFAEREEAERESU EAERS  FHHEIZRERRERES%E
HRZHERER » HEERMRKS IR o HREM  MAEREHSSHREERR » BRSRBE—RWE
FOPER  (HEMEARAERAS R - HIRERUABNER » AEBEERTETREV Z BT
B EBENRERE AN - EREF AEEEEECERAER - A0k EERREEER
BEZHNZR » H#z=53 (percentege of deviation ) #7E20%LLT » HeiDI% 3 BEhfhEt2
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WEFER TR » ERBFEZEBEEZRIESB RI0%BLUA - ARFEEE—HRFEEERZ 2 HREER
33538 (mean percentege of deviation) KE » RIS 4 ZERIMEFISURET » RKIEREFZTY
AR R AE8% R10% EAS o IWERAH AL & Z MR T » LIS 3B ERFELIAET » REAE 4 E
ZHERTRLIA.01 - FZCHER R 106K K & 2RI R AR KT » ARk ENMERD

(EE—HE) ; FEEZHERRRES LHER » TR GERHIEATEL 2 HEAR2HRIEER
HIYERE R ZEIRE - (BHMERIREI0% LA » BIHHEREREEI0% o

%5, HEIRA20R IR A L R E 2 SRR B SR HE R BT

Table 5. Comparison of accuracy of equations in estimating total plant leaf area of 20 plants
of taro from further sampling

Model? Total area, Total area, Deyv. Mean2 . Me%n "
measured (cm®) predicted (cm®) %) ¥ dev. (cm®) dev.(%)

Sample in the fall crop of 1992
TA=3.31X As""® 51,518 57,001 10.64 426.4 16.72
TA=2.44X A" 51,518 57,155 10.94 293.5 11.37
TA=4.57XAs 51,518 53,565 3.97 300.2 12.28
TA=4.01XA, 51,518 55,539 7.80 222.6 8.87
TA=—107.64+4.90X As 51,518 55,280 7.30 364.5 14.57
TA=-—186.92+4.51 X A, 51,518 58,725 13.99 363.7 13.99
TA=3.31X As" 51,518 55,778 8.27 396.2 15.46
TA=2.44X A 51,518 56,489 9.65 262.7 10.39
TA=4.57X A5 51,518 52,476 1.86 275.1 11.24
TA=4.01XA/ 51,518 54,943 6.65 206.0 8.29
TA=-107.64+4.90X A5’ 51,518 54,112 5.04 337.0 13.41
TA=-186.92+4.51 XA/ 51,518 58,055 12.69 336.9 13.24
Sample in the spring crop of 1993
TA=3.31X A;"* 49,997 57,001 14.01 482.1 19.65
TA=2.44X A" 49,997 57,155 14.32 358.0 14.46
TA=457TXAs 49,997 53,565 7.14 356.0 15.02
TA=4.01XA, 49,997 55,539 11.08 291.3 12.16
TA=-107.64+4.90X A3 49,997 55,280 10.57 420.2 17.41
TA=-186.92+4.51 X A, 49,997 58,725 17.46 436.4 17.67
TA=3.31X As"* 49,997 55,778 11.56 451.9 18.35
TA=2.44%x A" 49,997 56,489 12.99 324.6 13.23
TA=4.57xXAs 49,997 52,476 4.96 330.8 13.94
TA=4.01XA/ 49,997 54,943 9.89 265.4 11.10
TA=-107.64+4.90X A5’ 49,997 54,112 8.23 392.7 16.21
TA=-186.92+4.51 XA/ 49,997 58,055 16.12 402.9 16.43

? TA=total plant leaf area ;
As, As=real area of the 3rd and 4tk leaf order measured by the leaf area meter ;
As, A/=predicted area of the 37d and 4¢% leaf order estimated by the formulae of area=0.68 Xlength
Xwidth in Chan et al.
¥ Percentage of deviation=

|total mea_sured area —total predicted area |X 100,/total measured area.
* Mean deviation=

n
(23| measured arear — predicted area: ) /n.
@ M:ean percentage of deviation=
(Z:il measured area; — predicted area; | X100,/measured area) /n.
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Estimation of Total Plant Leaf Area in Wetland Taro
(Colocasia esculenta (L.) Schott)

I. Non-destructive Sampling®

Hsiu-Ying Lu? Lit-Fu Chan®, Chun-Tang Lu? and Chi-Hsiung Lai®

Summary

This study was made to develop an accurate, simple and rapid method for estimating
total plant leaf area of wetland taro (Colocasia esculenta (L.) Schott) under different
growth periods in Taiwan by using nondestructive sampling. The experiment was conduct-
ed in the fall crop of 1991 at Taiwan Agricultural Research Institute (TARI). A total of 10
plants was randomly sampled at 21-day intervals starting at transplanting and ending at
harvest. All the leaves were serially numbered from the outer leaf. The area of each leaf were
measured. Moreover, to test the predictive ability for models of total plant leaf area estima-
tion in different crop seasons, random samples of 20 plants from the experiments in the fall
crop of 1992 and spring crop of 1993 at TARI were also used. Results indicated that the area
of the third (As) or fouth leaf (As) can be used to estimate the total plant leaf area at 106
days after transplanting, by the formulae of 4.57 X Az or 4.01 X A4, respectively, because the
models had the best predictive ability and possessed the least numbr of estimating factors

(only one). Although the growth and development of taro plant might be different as a
result of climatic variation at the same sampling time, the precision of the predictive models
was about 90% for both spring and fall crop.

Key words : Taro, Total plant leaf area. Non-destructive sampling, Predictive model,
Precision.
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