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BEHRERRERERRZ I o IEECTIRA M » ST0E MR ETIEIEFRERS - FR
EREBSRERSIEMEMN » MO R B A A RIE 2 B OIRER K/ NZ
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BRI B SRR KA » BB B2 2 B » FralE Nz sk A X EE R
ZHE o [REERSL o HMBTRR (28R X 28D ZIRERRAE AIRE A —HI0E » TIARARIO R (2 Bk x 2
BR) BUREBAER (28R x 38R ZHUREMESEN IR « B/ E—IMERMEAR A 3 (ENHE
BRr TR » HAERE AR P 4 (B D0 B A BOEE o BB N2 RIERFR R DiEhlst - MR
ATREFE AR B - DMETREEA AR Rz RO SR e E B AR - FORIE A2 AR
Bt (—HAfFO.74 » ZHAF0.81) (BB RATEE > MEALTRES [ K 1 (derived
character) ZHIBIMRIE » RILIFRREIFERTAMREL 4 BWEBBRERZRRAMGER TR
BELIRR S IR KK o

REHEBEN N B REPEE -5 EET XA EREORREEERE - RS ERWEERN
s MHEHMEE o BERT 0 R8P 0 AT IS IRIETIE o makmUREE 2 RE B HMEAB ZRE (plot) »
Bl ERENBEAERE (plot sampling ) (Gomez, 1972) o I AYFAR B B B AR i T ¥ fE AR
BEIREAEFSE  MEF——NERERAEAZE AL - EEBENEETRE : (1) W
BEAL (sampling unit) » EIEKINATIE 2 BAL o KT I BG 2 BB BE AL PT /5 BE AR » AR ARSI
A AARERESE - (2) BRESRRRRE B2 /7% » BT » ESTTEIRERREE (Steel
and Torrie, 1980) o (3) #HA/ (sample size) » BigkEHE —AEAEH 2 BRAEEMEE ©
BB ERYEABBRZEERRZ— » BN RABHRREE KBS ER IR KM
o BRIEABIBER A EIREE » 2 BRI EBRRE » i ERERAK  BEATIREHE S
B/ 0 BB BT AN o DABKATEE R Z (A3t o AP Z BRYTVBRERAETRHIET » KEERE
Bk BEREBARERAD LSRR EETRAERRZ2% » B TLEZ TR
s MBS R 2 TS R AR o

#oE R K xR

LB £« SRBRMRREAROTHR » B NTOFE R T14FE —HIfFrE 2R IR B i Bk
ABRATARR AT » £ H NI & IER 2R a8 E D 1A 0 HREE R A AR IR T R G -

2. 3BT ¢ OFRWRRBEREF B B R AN & SRR R (variability) 28 -
210008 /AR Z 3B IR » LUFE R AURR 75— TR BT » BRI 100 18 FRBE BLGLALCER iy » TR

LEEEERARAT DM 108858 o ARG HRTBEC R KB R T Ay » %At -
2LAFTRERIEA » BEIIEA - B o BEE Bk B o
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HR#EZ (sampling fraction) V5% /1 o MERCEHLERREIEE hill) BEL » HIEFHIEER
BEAKNZZE » #ERREEREIBE TG AL - OQFERHIIT | EARR KN IR AL
(H1IBEEAK) T 2HERIEER (100% 25 %) HEERERE G » KRG REEME
PRER R B AR RME 2 I REREE AR AL R MK ©
S.HRETHA B MO ME MR BHNE ) MNE - TR SR SRR KR
B TRE BNE/TES 12 #ER o #ERZESR R BETESEEERRRRFOEKRZ
['The Morphology and Varietal Characteristics of the Rice Plant] —Z&{72 °

mRE

(—) DEEBEMHMARGENNEERZ LS

H & PEAR BT R BL A SR T AT IR o T RL R BT R B AL B R 2 KD o HIRERBIL
Mz BRETEE » IFRREBEARANBA—FE (homogeneous ) ¥MYERS » FILIERERZEHE
(BIBERAN) EBEKS s REEREEMLMZSREE » IRTABEARBEEMHZEZRRA » &
ERAE AR » BB EH RS » MRS NEERE » MLATR 2SR BIRE
BARE o H—IifF R IEL MREH SRR (R1.) WHEEHERLERIEBRALRZER
(ow”) BRBEBEMIRIZ SRR (0a®) Bk o (HIREE AR Z 2 R IDEBBE 2 KUE o — » TS &
WA M 2 REBFEEZERVEERREAREZEE M - £HMRAES » AERE AL
B (treatment ) 2B 5 BE RSB TIEAB A BAL » FRIME 48 2 B SUE 2 bRt
TR ARG E BB (L B3 (sampling error ) ZHHEARBRKRR S » TENREAR
BHARSROERETRANPE - —  ZHIfFIREBAN 2 2 RBEEFREE AEREARE
RIFRAEEEREE (random sampling) AR BUEZRZE © »

sel. TR SR AR S R SRR B 2 L

Table 1. Comparison of variability among and within the sampling units
b y g

£

aul

First crop Szcond crop o
Character Mean l F—value}oﬁ(%)" ow?(%)®| Mean ‘ F—vatluela;a.2 (%) 2low?(%)®

|
Plant ht. (cm) 08.53] 8.35%* 44.9 55.1 104.72| 4207 26.2 73.8
Panicle wt./plant (g) 33.60] 2.28%% 12.3 877 27.13I 1.75%* 1.1 92.3
No. of panicles/plant 16.52‘ 3.33%% 20.7 79.3 12.76  1.28*% 3.0 97.0

1
Mean panicle length/plant (cm) 19.54!t 3.67%* 23.3 75.7 20.09  2.09%* 11.0 89.0

Wt. of filled grains/plant (g) 30.98; 2.35°%% 13.1 83.9 24.39I 1.91%* 9.2 90.8
Total wt. of grains/plant (g) 32,121 2.27%% 12.4 87.6 23.88: 1.79%* 8.1 91.9
No. of filled grains/plant 1,278.76] 2.33*% 14.5 85.3 1,038.81! 1,94 9.5 90.5
No of unfilled grains/plant 237.35| 9.00%* 470 53.0 345.28| 2.69%* 158 84.2
Mean no. of spikelets/plant 95.30] 5.76%% 34.5 65.4’, 109.13: 3.14%H 19.2 80.8
% of filled grains 83.43; 11.14%¥ 53.0 47.0; 75.03K 6.027%%H 358 64.2
1000-grain wt. (g) 2425  3.44%% 21,3; 737: 23.38; 2.55%% 14.5 85.85
V(V;Z )of filled grains/panicle wt. 73.83]  7.05% 40.2; 5'9,8{ 71.44? 8.03** 43.8 56.2
) | i i

*, **Gignificant at 5% and 1% levels, respectively.
a. Percent of variation among :the sampling units.
b. Percent of variation within the sampling units.
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(=) BB RN TR

BRIk NE S R R SRR (1ERX 1B - Bk (1%kx 2
B o MBS (1> 3B o MEmEE (28kx 280 o MERER (28R 340 R AEE AR C
3 X 31 BEBEA  HEAERETRANEEML TZHRANE (R2.) - BRFTHEH
TRep—~ THIVE - LUK B - SR REUIBRE » AR B ZEX - SRR ZR
I o 2% MR B8 R OR BT SRS B AT KT R Tl — 3 » PR - RN > ORI » ORI B
SETEE A > HOR R R BN AR s R 2Bk 0 AEIEE ) RS ERMABRNZE
BB 0 BB o 3 2 INTE SR ER A MR R AR BOR E R B R SRR
e HoAh B O NSRS R o — » IR M B RORIME R B BULILEER:  (fittness) B
BERAENZ ER I BHE  BRATHSSAFRAZ SR » MEEEERENZER
s MBS 0 BT > MBS ARV ZERY (Flaconer, 1960) ; S(iR#4TE (reproductivity)
BRI R o 38 e B T A MR S K » BREF ALY A RIB AR AE BRI BB T 18 A BB o
3 2 FhATA » BEAR A MR Z R ERA A » (B AR B2 G TEHRE 285 KHE
B s HAVERE LRSI R (2 Bk x 2 85 BEUEE BN LIPS B R ERRE L AR o AR LI
WEEEREER » BHE-ERDET TR  BREER 2SO HE > TR HRE
BREETERSTHEEERETEZ  BREE/NZHKE » HHEE TR 4 B 7E R BEAT P A
— R RN o IR BRI S R B — IR AR » OB DU R (2 %k 2 B 2
FEAK (28X 3 #) BIRBEEAL » DR ERRE © ATl S50 R 1k K 2 M R T TR B IR
BLRT Y2 B A » B R N 2 e R R R R 5% B P 2 — B 3 REBR BT o

&2, RRAKXNIEEA TZERMRNE (%)

Table 2. Coefficients of variation (%) under different size of sampling unit

First crop Second crop
Character
1x12| 1x2 | 1x3 | 2%2|2x3 | 3%x3 | 1x1|1x2|1x3|2X2|2X3 3x3
Plant ht. (cm) 351 3.12] 3.19] 209 289 280 4.75| 3.74/ 3.37| 3.18 273 2.58

Panicle wt./plant (g) 24.19| 1741 14.60 11.91) 11.09] 1115/ 29.72 24.50| 19.92 17.64 14.40 13.16
No. of panicles/plant 31.63| 22.53| 1820 16.66| 14.52| 1850/ 25.42| 21.63 17.09 1551 12.41 10.69

Mean panicle length/ 4100 3.50 3.14] 3.05] 238 2.44/ 561 4.04 328 3.16 252 2.26
plant (cm
Wt. of fille(g grains/ 24.60] 1790 14.83 12.19| 11.54| 11.63| 31.84| 25.99] 21.03| 18.68 15.29 14.09
lant (
T(I))tal Wt.g())f grains/ 2433 1751 14.55 11.91| 11.09| 11.23| 30.83 25.07, 20.17| 1783 14.60] 13.41

lant (
N(I)). of fil%e)d grains/plant 23.65] 1732 14.42] 1227 11.67] 11.85 30.36| 24.71] 19.81] 17.89 14.96] 13.65

No of unfilled grains/ 52301 4206 41.71] 39.0 3794 38.86 41.72| 31.98/ 27.00| 25.05| 21.57} 20.32
plant

Meoan no. of spikelets/ | 19.04 1440 13.94 1330 1151 1221 1460 1059 929 899 772 732
%p};nfiued grains 787 672| 652 622 636 633 979 821 718 703 627 589
1000-grain wt. (g) 6.03] 437 4.09} 351 342 337 676 452 403 387 334 3.17
Wt. of filled grains/ 21y 283 252 236| 222 216 593 417 343 3.42 296 285

panicle wt. (%)
a. hillx hill.

(2) BRRNZEE
B (BREHFTCGER 2 IH B B) EEP SRR ZERRE - SUMEBEE (
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2B X 28K B—BEE - RIZERER K NREREBE 2GS —  ZHEFIRES o i rha
BIRRE & IR 2 R R R I TR o MESR MK HRBE B (7 B2 38 I Aok /NS B 4R
HERERREL o (HEF IR IR AR NEINABAR ALK B A » AL E 2 RR S RTHIMEREE -

3. LL2BEX 2 BREGRN » TRBS AN TESTEZBREHE (%)
Table 3. Coefficient of variation (%) of sample mean for different sample
sizes based on 2-hillx 2-hill sampling unit

First crop acond crop
Character 1
22 3 4 5 6 7 8 2 3 4 5 [§] 1 8
L
g |

Plant ht. (cm) 2110 1720 149) 1.33] 1220 113 1.06) 225 1.84 139! 142 130 120 1.12
Panicle wt./plant (g) 8.411 6.87| 593! 5.32 4.86 4.50‘ 4.21)12.47/10.18| 8.82| 7.89] 720 6.67] 6.23
No. of panicles/plant 1179, 9.63] 8.34 746 6.81] 630 5901096 8.9% 773 6.93 6.33 5.86 5.48

Mean panicle length/plant| 216 1.77) 1.53 137 125 1.16| 1.08 225/ 1.83( 159 1.42' 1.30 1.20 112
Wthgffl)filled grains/plant | 8.62 7.04] 6.10] 5.45| 498 4.61 4.3113.20/10.78| 9.34 8.33] 762 7.068| 6.60
Totagl)wt. of grains/plant | 8.42 6.87) 893/ 532 486/ 4.50] 4.21/12.80/10.29| 8.91] 797 727 6.73| 6.30
No.(%g filled grains/plant | 8.68] 7.09 6.14 5.{19 5.01) 4.64] 4.34/12.65/10.33| 8.95 8.000 7.31| 6.76] 6.33
No of unfilled grains/plant|27.61| 22.55| 19.52| 17.46| 15.94| 14.76, 13.81| 20.33| 16.60| 14.38| 12.86] 11.74}-10.87/ 10.16
Mean no. of spikelets/plant| 9.41 768 6.65 595 5.43/ 503 470 6.38 5.9 4.50, 4.02 3.67] 3.40| 3.18
% of filled grains 440 3.39 3.11) 278 2.54] 233 220 4.97] 4.08 3.51] 3.14 287 2.65 2.48
1000-grain wt. (® 2470 2.02) 175 1.86| 1.43; 132 1.24) 273 223 1.93 173 1.57, 146/ 1.36

Wt. of(f/illed grains/panicle] 167 1.37] 118/ 105 0.97] 083 084 2.42 1.98 171 1.53‘ 1400 1.29] 1.21
wt. (%)

a. No. of 2-hillxX2-hill sampling units per plot.

H—HIEm B » BREES - DRSS B A » BEFRERERER 3 EREEY Gt
128 o AU A IR ERRECRBSERE - B SHANE  fE5 > TRESERRRE
RHROHEE N BRABIETE2.02%ZF9.63% 21D o ZHIfFH: » 330785 m ik S AL AL
HAERRE PR 4 AR GRI6B R & iRk 2 SRR B DK SR —HIRA I » B EE
ZABEERKER  HERABIEEL. 8% ZET.T5% 2/ » 7B E & o

fram— > ZHIE - KTEHFRBR AR > B LURIEE (28X 24 B—BUEEA > T
B—ARGERER 3 2 4 IR B AR R EBRESE » NEEEEREER Y EREEX
BEAERE -

() BhERLMEREEE

HUMRHZHBZIRE 4 - Heb E= Cupper triangle ) BHB—HHF » T=#A (lower
triangle) #7-BHifF - HM AR AR (blending effect) » HF77H HBI LB BAESFE »
7R EA% MR B T2 R S ME A 3 o R P BOR B AR RO R B B MR & (0.745)
0.99) - HATIEEBMRERNESMHBETEN » BEE > RTHES DEHMR ] (derived character
) ZHRRMRN (-0.045(0.38) » B— ZHIfESHE LS c RAWERZBEREL » K4
BRI SRR AR AEER 0 AR AT AR K o (E RN P LA A K B o TR L
BENEEHRE - SHEEEE BEERTHES 4 HEF Ccomponents ) FisEEMTE » AEE L
UG 4 R E R R BUL > JAR 3 (AR B IR E MR A » SRR TEBUR DU B (BB R
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SASHD) BB 5 RRAR U BIR DR IS ; THER BN ERUTRHTS » B/
B FCRER TR o HIAY 4 (R B R B SR AR S I 0t R PR T 2K » iR B b R
SEREEL ~ BRI - MO BRI Z ABAR S > B R —ERiTLE Rt A REZ M » EZHEMR
15 o REEfER Y (selection) BAFETHM (prediction) WFfELL4 HE K2 FeBIFHEIE » TASELAE

HERBES o

H% 4 R BBRGRAES — - ZHIF R E R RS » £ 510, 74800.81 » HBE
AT R BT AR 2 A B TR o RITON EA &AM 2R E BB BRsrh AR LR

REARBEMEZER

HERRHE 32 & F2

&4 BRNERHEERZEW (LZAF58—1F  TERABSBHE)
Table 4. Correlation coefficients among weight of filled grains and other characters
in the first (upper trangle) and the second (lower triangle) crop

1983

Xi Xz Xs X4 Xs X X7 Xs X X1o Xu X2
X, 0.393 0.229 0.281 0.389 0.399 0.386 0.227 0.200 —0.030 0.049 0.077
X, | 0.503 \ 0.763 0.207 0.992 0.997 0.969 0.267 —0.032 0.221 0.155 0.181
Xs ] 0.350 0.837 \—0.189 0.739 0.761 0.721 0.479 —0.534 —0.106 0.106 —0.016
Xy 10.243 0.205 —0.178 \0.212 0.205 0.211 —0.030 0.516 0.173 0.053 0.125
Xs | 0.508 0.994 0.810 0.215\).997 0.958 0.182 —0.038 0.304 0.190 0.296
X¢ | 0.509 0.997 0.833 0.207 0.998 \0.971 0.256 —0.030 0.234 0.160 0.238
X7 10.487 0.983 0.831 0.182 0.985 0 986 \.259 0.063 0.242 —0.057 0.225
Xs | 0.260 0.523 0.715 —0.038 0.463 0.513 0.503 \0.046 —0.843 —0.279 —0.588
Xo | 0.309 0.299 —0.148 0.691 0.311 0.304 0.328 0.106 \—0.018 —0.384 -—0.022
X1 | 0.137 0.267 —0.069 0.220 0.332 0.280 0.294 —0.634 0.179 \ 0.274 0.745
Xn | 0.272 0.352 0.154 0.273 0.381 0.362 0.225 —0.066 0.028 0.321 \ 0.313
X1z | 0.207 0.270 0.066 0.185 0.368 0.328 0.318 —0.298 0.189 0.660 0.448

2 X;=Plant ht. (cm)

Xz=Panicle wt'/plant (g)
X3=No. of panicles/plant

Xis=Mean panicle length/plant (cm)

Xs5=Wt. of filled grains/plant (g)
Xs= Total wt. of grains/plant (g)

X7 =No. of filled grains/plant

X3 =No. of unfilled grains/plant
Xy =Mean no. of spikelets/plant
X10=% of filled grains
X11=1000-grain wt. (g)
X12=Wt. of filled grains/panicle wt. (%)

b. 5% and 1% significant correlation coefficients are 0.198 and 0.251 respectively.
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BETENEERATEEPEFRABERVERYE - —RBMARERAERROAT - KHHEE
MITYEST » AN{RI7E 58 SRR G 4F T i AR 158 FIAVECR » SRiB R AT A9 SRS B AT IR B 5 i

ALEAETRGET » KSEEREER 2 EEREELRERAD  BEBRRRERN > 4
Wk (28 x 28 ZEEEBALRTIE AR —IA0F » ARSI ER (2 Bk x 285 BUEHEAEE (2 #kx
3 ZEEEEMATERNRHE - EREMKDE-IIFRGRAEAR 3 FREEMEREY » =
B ERER 4 AEEEMEERE - ARHRZERTEN » BRTHEBEERE FHERE (
variability) 3 —tER & A8 2 R AL M/ MER I RE AR LB » T EHERERIELR
BT — IR — R B AL RS /)y o ER LR PT B 38 2 B B R B K /NPT TR S R e 45
REBRY— BT ; S REBARBRERZER » IRERLAZEEERSTNE » SR
B e A BB R B B AL P 2 — B R B AT o

RS » BERRBREE I REAREANZ ERRRETEAR » (ERAAEBERTORERNZ
MM —E 2 R » SR RFERERA S ZEF# R (inherent variability ) 4 » 8
BEERE » eEE® (border effect) » BiikE% (missing plant effect) » BEEHEHAITIHE
y FHRERHETREHESE TIN5 EARERR  RBRERESRDES LR REERRN - HES
T REZE A P DL T R TR o DA R BB A B R 2 RtE R R B F R G EARISH -
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Studies on Sampling Methed of Rice Agronomic Characters.
I. Comparison between Crops'

C. Liu, H. Ho and S. H. Tsao?

Summary

This paper investigated the appropriate sampling unit and sample size, under plot
sampling, for various agronomic characters of rice. Using Tainung 67 as experimental
variety, 12 agronomic characters including grain weight and yield components were
measured for the second crop of 1981 and for the first crop of 1982. Analyses performed
were (1) variability comparison among and within the sampling units, (2) effects of
the size of sampling unit, (3) effects of the smple size and (4) the relationship between
yield components and the weight of filled grains.

Data revealed that variation within individual sampling units was always larger
than that among different sampling units. Furthermore, the difference between sampling
units ware also highly significant for both crops and all measured characters, indicating
that some sort of variation existed among plants within the same plot. Excepting yield,
4 adjacent hills (2-hill x2-hill) should be counted as a sampling unit for the first crop,
and either 4 adjacent hills (2-hillx2-hill) or 6 adjacent hills (2-hill X3-hill) should be
used for the second crop. A sample size of 3 sampling units for the first corp and 4
sampling units for the second crop are considered appropriate. The selection of sampling
units should be random whenever possible in order to cancel out any potential bias
associated with the experimental results.

The weight of filled grains correlated closely with the number of panicles per hill

(0.74 for the first and 0.81 for the second crop). However, there was very little
correlation with such “derived” yield components as the number of spikelets per panicle,
% of filled grains, and the 1000-grain weight. Therefore, the product total of the four
yield components, rather than any derived one should be used as an index in making
selections or predicting yield.
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