RERZEM (Jour. Agric. Res. China) 45(3) : 218~229 (1996)
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FHOURBEREMTER - SRIRRRETARBEE GREEMAE b<l->b=1>b>1) KIMME - EEM
KEAER » SRR S & E REN TR < EETSE RS A REMA T - el
AREEHES » FETREMEST - B E TR AR R M B R M BBl Z 8RR S8 (F— Lt
B IRRETEZEEZR » ITREREEFGRR - RoRMEILZ T ERERE RN 2 HaT
R HBREAZER -

*1. BEAETERSRBAERE WEXSHER) TERNWNEETOFRERRR (AF/AW)

Table 1. Mean kernel yield (kg/ha) of four replicates on five maize varieties grown in six environments
(2 years X3 sites) under spring crop season

Environment”

Variety
El E2 E3 E4 E5 E6
V1 (PC8) 3289 2163 3692 3921 1589 1805
v2 (PC7) 3487 1660 3148 3897 1937 1404
V3 (PCC) 2651 1996 2375 2920 983 1158
V4 (PUC) 2467 2095 2575 3743 1846 1489
V5 (CK)* 2753 1761 3913 4179 1890 1678
Average 2929 1935 3141 3732 1649 1507
Envir. index 447 —547 659 1250 —833 —975

* CK : 25521058 (Tainan sel. No. 10)

Y E1: 1986 EE A (Tongho, Taitung)
E2 : 1986 MR MEEEFA (Louyai, Taitung
E3 : 1986/ ERE 5848 (Wanlong, Hualien)
E4 : 1987E KRR (Tongho, Taitung)
E5 : 1987® BT (Louyai, Taitung%
E6 : 19871 # %A 4% (Wanlong, Hualien)

= ®

— RS ER BRI

FEFFRER T KA AT AR E SRR AR ERETREETRER - MK 2 AR - R 2
B BRRIISITRE RS R EACE RS E AR EES TR EEEMRE AR - &R EE
%8 (b) HEEFE (EMRMRRI) - ANAEGRZEREZESS (S°d) THEBEARHH
» AT RS ZERREMAE (b) BUMRBERNBHBRZEERES - #2RBRZ b ERNZE
RK5%0.05 2 FE/KEE » BT E— S HEIELE » WEFTHRE b ESHERERRI0B 2
RfE% (CK) BE  BRFATERSEE » £+ PC8 k PCT Z b EEELR] » RFGRERS
ZRBE M » HEREERRREMRIVEE » B AIRRSBRTAmERAZ » PCC & PUC Z
b {EF0.81 » /NA1 » HERENBRIMHERE » AHEBSBEA TR PC8 k PCT 8% » HH
REWEAERENERATM PC8 & PCT & » RFSEMBSWRBEN ;| HRAR (CK) B
b fEAR] » FRHERRE B A EFER AR RE o HREE LFCRRERNDR » AR
BEREHEREES » R—AIFRIR LR E M/ REERTHESRRKER - 0HE 1 Frn - DERFS
8 X & ERARS Y & BEXLREEER LEMOSAHELGETHNRLE : X
HNERMTHHE () BRE  SBRREERGEER - YEI b=1 SAR » URESEN 1 B8R
FEBRERSZGR - Bt » MMERHRGRARBRZER - T PC8 BREREANERRR - H
FRRERRBEE - ‘
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* 2. EXRGFREEFRERRSFABRUEREMEETRE LM ZER

Table 2. Stability analysis of kernel yield of maize varieties in a regional trial under spring crop
season using linear regression method

. Mean yield Stability index Deviation from
Variety (a) (b) regression (S%d)
V1(PC8) 2743 a* 1.10%* 41876
V2(PC7) 2589 ab 1.11%* 96429
V3(PCC) 2014 ¢ 0.81** 107299
V4(PUC) 2369 b 0.81** 92001
V5(CK) 2695 a 1.17** 136976
Average 2482 1.00 94917
LSD(0.05) 237 0.31
Bartlett’s x* 1.25™

z Means with the same letter of a column are not significantly different at 5% level by LSD Test.
** : significant at 1% level under hypothesis b=0.
* nonsignificant at 5% level.

1.2 | :
: CK
b : PCT
: PC8
1.0 frmmmmmmmm oo R RatCITE R R RS
0.8 |  PCC PC
| 1 | 'I | |
2000 2200 2400 2482 2600 2800

Mean yield (a, kg/ha)

B 1. FEERRGRFRERESHRGRZREMERY (b) RERTIHE (a) HAIBRE o

Fig. 1. Relationship between stability indices(b) and mean values(a)of kernel yield for the
maize varieties in a regional trial under spring crop season.
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= REMGFHEBREES T

B Yates ZEREMFHAEBERARYE— ~ ZEREASS » A RERZEREST —HE
BRERAIIHDE o BRIERAERR » K ERTKRBEFBIIHRBZREEIRER » RRETREREER
BEVRE (b<1) ~ BERE (b=1) HTRE (b>1) HENREREL - BEE=ZETER
EEREXRSEMR » FAIR/VL (PC8) ~ V3 (PCC) KV5 (CK) ° ERREW—EERSEHAE
o RIBAERRERERRE o RICARERNE—E < =EREIE - 08 2 fix

V1 V2 V3 V4 V5 V1 V2 V3 V4 V5 V1 V2 V3 V4 V5
El|v | v v ]|v]v El{v|v|v|v]yv El|{v (v v |v ]V
E2|{v v v ]|v|v E2|v | v v]|v]v E2|v |v|v|v ]|V
E3lv| v |v]|v ]V E3|v v v |vi|v E3lvi{v|v]|v ]V
E4|v | v v]|v ]V E4{v | v v ]|vi|v E4{v |v | v ]|V
ES vivi|v]|v ES|v |v v |v ES|v | vi]v|v]v
E6lv v v ]|v |V - E6[v v v|ivi|v E6|v | v v ]|v ]|V

(A) (B) (C)

M 2. EXESHBRRAMEERNTRRRSE—REZ=BRRIHE o REEBA { vis, B ys, C:ys)

Fig. 2. Three schemes of simulating only one missing plot occurred on different varieties in a maize
regional trial. (Missing plot occurred on A : yis, B : yss, C & ys4)

FIF Yates ZBREMEHE » MAMEHER » At HWERTIMETINE 3 » HERFHZRHE LK
 REBRAIFSEERE ENERE/) » BRRRZHNZRBEEEDHER— - ARTR - HEE
PR B £ R SR SO HE » PP (A BRI A ST R TR R SR AR R B s A B SO R T S o

*3. BXERABRAREGEZUCEZNABNERTYME (o, AF/AH)

Table 3. Estimates of mean yield (a, kg/ha) for balanced data by imputating predicted value from
missing-plot estimation in a maize regional trial

V1* V3 V5
($15=2070)" (§3s=1279) (954=3829)
Variety (v15=1589) (vss= 983) (v54=4179)
a Diff.* a Diff. a Diff.

V1(PC8) 2823 a¥ 80 2743 a 0 2743 a 0
V2(PC7) 2589 ab 0 2589 ab 0 2589 ab 0
V3(PCC) 2014 c 0 2063 ¢ 49 2014 ¢ 0
V4(PUC) 2369 b 0 2369 b 0 2369 b 0
V5(CK) 2695 a 0 2695 a 0 2637 a —58
Average 2498 16 2492 10 2470 —-12

* genotype with missing-plot estimation.

Y 9u=predicted value by missing-plot estimation on the iXj cell; yy=observed value on the iXj cell.
* Diff. =estimated difference between missing-plot estimation and original data.

¥ Means with the same letter of a column are not significantly different at 5% level by LSD Test.
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BREALEHER AT S RBRIEEMAETINRR 4 » VIRVIPBRBESE R ZHE » RS RER
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ZHELRTH » A EREREREREMET AR - AR ERAY BEEARER)
F6 AR - BN ERFERENVL (PC8) RMATERBESEA: B —ER (ENEERBE AT VIN
ERER) - FfBREFIHNERER070AT /A > HILBIERAL » EHLISTEII5 X 67
FIFRETREM N - ZRAFTERRE LR (b) IR TR RHEFT B & F— L8 » RRERH
ViahRiZ b EEFEZLI0EAPR1.02 » MHEAMRRZ b EREHEERM - RS RRE b HERK
W (BEF LR ERJBEETEBRARESR | BIPCSRPCTZ b ERESER 1 » BHF&
REBEZERME ; PCCR PUC Z b @R ] » BRSEVESHREN | MBS (CK)
H b {EXE 1 - RETRENGE - MERERREERQEWRBENVS (PCC) &AM » FifsE
FIRER PSR ERERI2I9AT /AW - G BERAL » BEFETRERI » AIRBEVIER
iy bESE/] » BIRSEZ0.81A £30.76 » ERHAMSRAET b AT » HRETS » R LES
SEMEZ FMERFIRIT T RORHERT S - (VHE B - MERTBERRVS (CK) EEBRETEHRE
W BUNVSERBEQLEZR - SMAREMEHE G894/ AH) 2% » BEETREEST
HURER YRS SRZ b EBNMHEMRARZ b ERIMEAIRS - It b L2 S0Ba GE
A TERRE G HIFE » TFEILR RS TRERRVS (CK) Z b ERSXIEES/) » KisHibs,
RERGLR 1 » ERAEEER A MR RRBRRE  HER 6 ARREH » REMFHEERREEY
EERAPTHIR N - MREREREERERTRESREW | REGHEGHEESHERRNEE
PEARBIARIESRS - RHRASRABRRENRRZBEETEEETA » HERETRENLRANRE
HJRERE LTI HER DR RIRE o

4. BRESHBREOHRAGERSEE U 2R SRS E (B)

Table 4. Estimates of environmental indices (E) for balanced data by imputating predicted
value from missing-plot estimation in a maize regional trial

* V3 V5
Bavir. i o ) i)
E Diff.* E Diff. E Diff.
El 431 —16 437 —10 459 12
E2 —563 —16 —557 -10 —535 12
E3 643 —16 649 —10 671 12
E4 1234 —16 1240 —10 1192 —58
E5 —753 80 —1783 50 —822 11
E6 —991 —16 —985 —10 —964 11
Max. 1234 —16 1240 —10 1192 —58
Min. —991 —16 —985 —10 —964 1
Range 2225 0 2225 0 2156 —69

* genotype with missing-plot estimation. .
¥ gy =predicted value by missing-plot estimation on the iXj cell; yy=observed value on the iXj cell.
* Diff.=estimated difference between missing-plot estimation and original data.
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Table 5. Estimates of deviation from regression for balanced data by imputating predicted value
from missing-plot estimation in a maize regional trial

A2 V3 Vb
e s
V1(PC8) 20044 50470 35074
V2(PCT7) 83288 87967 93807
V3(PCC) 122405 73279 104556
V4(PUC) 87134 88793 102879
V5(CK) 129308 131788 143113
Average 88436 86459 119857
Bartlett’s x* 3.11m 0.87™ 5.77

* genotype with missing-plot estimation.
¥ §y=predicted value by missing-plot estimation on the iXj cell; yy;=observed value on the iXj cell.
" : nonsignificant at 5% level.

6. FTRESHBRAGREMSEZRIUTERNAMSNRBEERBMEE (b)

Table 6. Estimates of stability indices (b) for balanced data by imputating predicted value from
mssing-data estimation in a maize regional trial

V1* V3 V5

(9“__.2070);: (?ss= 1279) (954=3829)

Variety (y15=1589) (vss= 983) (v54=4179)
b Diff.* b Diff. b Diff.
V1(PC8) 1.0185 —0.0768 1.1043 0.0090 1.1217 0.0264
V2(PC7) 1.1410 0.0269 1.1308 0.0167 1.1389 0.0248
V3(PCC) 0.8173 0.0062 0.7580 —0.0531 0.8301 0.0190
V4(PUC) 0.8251 0.0183 0.8182 0.0112 0.8173 0.0105
V5(CK) 1.1982 0.0255 1.1886 0.0159 1.0920 —0.0807

* genotype with missing-plot estimation.
¥ §u=predicted value by missing-plot estimation on the iXj cell; yy=observed value on the iXj cell.
* Diff.=estimated difference between missing-plot estimation and original data.

& i
HERBRERAIRHFI T AR » BBRITHE AT 5 RS RRBNE EER o —BREIER
FHERBHIZT » GUNESHE R BEIAR R A RIE 2812 » HRDSSEUE R BEAT » BIEHEE
GRS [FIRHRE (ignorable) | - MFZ » EHAESEME% (missing at random, MAR)
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Estimation of Missing Plot for Stability
Analysis in Crop Regional Trials'

Hsiu-Ying Lu?

Summary

Crop regional trials were conducted for the purpose of selecting varieties with high
yields and stability. Linear regression analysis is the most common and useful rr;ethod to
evaluate the adaptation of a quantitative character to the change of environments. However,
a major practical limiation to date, stability analysis have been a requirement of no missing
data, that is, data for every genotype and environment combination or treatment have been
necessary. The precision of stability analysis can be unduly influenced by removing all the
data of the genotypes or environments which contain missing plot, because of the reduction
in number of genotypes and environments. In this study, a balanced dataset was obtained
by substituting the missing values with the estimated ones, then one used the standard
stability analyses for this assumed balanced data. The effect of missing-plot estimation on
stability analysis was investigated to test its applicability in regional trial data. Results
showed that the method was easy to use and involved a stable genotype with just one or two
missing observations. An unstable genotype might be wrongly regarded as stable because
that missing-plot estimation yielded a below-estimation of stability index when missing data
occurred in an unstable genotype.

Key words : Missing plot, Stability, Regional trial, Unbalanced data,
Regression analysis.

1. Contribution No.1856 from Taiwan Agricultural Research Institute. This study was supported by the
National Science Council, Grant NO.83-0409-B055-014.
2. Statistician, Department of Agronomy, TARI, Wufeng, Taichung, Taiwan, ROC.



	作物區域試驗穩定性分析之缺區估計
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27


