thfEf2emae (Jour. Agric. Res. China) 43(2) : 165~172 (1994)

HE X DEBRESE SR I3 B B!

5% & F K

HE AR HRFER FI1991-19935F SL M SE M ER AR TSI BE R BREE K - AT HIR
RMBRGREEHSB L RR AT ZLE - A—RRA G2 L RREEET O T
HEFEMECTRAMAEZR - HEA/NERTH » # b HZHEHERE  MEADN &
SRECERBRE 2 E - TIERESHAMZ LRREEER b> 1I0ERRERE
; EEMRERTREAEEESECRETERR » b ERTHEREE - HREEEK > 53
ERRHRRRA DR  ARAERBHEEERRAET » BEHER—B/METRRRE R HER
o BUNHRZIRE » WAFREARN/NEZEE - HERBRZARKX/NEDEEH100E
M EayEA AL » HHERRERTRERSERIEST

RRERE - 9EHE - REEM - HEA/D ~ HERR ~ A58 -

¥EERER (uniformity trial) fREEFE—FERUMREE —EYRE - WETRBU - RS
EHVAER  HIRTREE LERENSN  FrERRIYREEE o AIATREERNRE  "TREER
ERRUBAER B S R/ MEREV/NENL (FEA BT » basic unit) » DUESEEEA BT RWE & 22 RRME
R R E R » A TMER AR AR R LR R R EFA TR » BREEZITR - &R
BANRIER ~ BEERBE RN 2/ NRER S HIESY » FILEHRIRAR R0 5 ik 2 a5
ERRIER » AR SRR R R RS o

LIS ARt » iRt R E IR » MR E MR (index of soil heter-
ogeneity) “HYE BB o BFH B BRER R AL A BT PN B 2 2 SR 1R A M I - 4 SRR M
» UL A RS B EA BRI E D R IR ERIR R TEE » SR IER0HTME LIS
HYRR R - Bt » BOFRAAEIERRENR TR SSHERBREANAIRER - HAr
e LIRBEEEER O) ETeRBHER NERRREZ TR A ZER » EREARENL - HIfE:RE
RS TREE SR/ NN » BIA01 X 1 > [EEBE/NEAERERE A S ZR KRR ATHEREZ S
PR L X 232 X 1 ZMBHVEARA > RV [TER] ZWP T 2178E (2x1) #
PEIT2# (1X2) o

ER b EfSFF LMBREERERLBR  HEhHPEYASINFEEER » HIEKERRE
R BB ERERR - BRERRERESRA > ARBEEERAD > b B2AiHEESZ
BULEPR IR R S o FIRE RS E L R » WATAHEELRNES - MHER
K> TEANERE ; WATEE R LERNRARE T » DR/MYEEERRRESHERR
ETHERRE CRREETS  ERWRANEERE o It > AFTFEF F1991-19934F H Fi4E 1
TERI AT R R IE VAR » BT HER/DNRRES ERR L MR AN TG 2 > FEI

1 EMERFEART WRMES 1717 R o
2. FBERYERANER - WY BHE S




166 thEEEEEEIATE B 43 8 & 2 1994

B AR B/ NS BB IR I - 105 B A BRIE AT S R R MR A AT E RIS R e B AR A
& o
MHEERBE

—~ HEBRME

DZROTH AR SR » 121991-1993 5 R 2014 R 32 S BT (A — X B H S AT L R 4R 1
WITERIEI R ERER » B 1B RK16.4m X 5.6m KR » ZEILHE20T » 17408 » BHA~5XH (BF
) o Z—RERSEBRRITHRIE28om X 16em#RE; » MWAFEEE B R ZRETURZEBIELE »
FRETHESEEL: - PHE4.7-5.5 ; ZERA39E A IER40ke,/0.1ha » & HE F R B £520
kg0.1ha » H—TGEREERRRI-1I4RMA » BoREF—RBNTHE » BZROER KRB
B B~ RUEFTRER - SZHFEVIHEFTFRIRED—K  WEEVRER T RTES
#PIE  BERRETTIRERE - DRRAERTIERN SRR ESEER - MARERR - ITLUR
0 o ARRABETHI RGETT AR A B REF 2R AR - REETERSITMGER - stB MR
» ZEDIEBR B - WRFRRE - SRIFERRER (RERE - M g BRER) -
= #EtAEE

RERR HEA/INRIGIR B B RS IR VE M 2 W - 20174082 3ABRH » LA 51710
B/NRRBEA » fEEEZ AL » SRR B ERRA/NRIIRZ RBR/NE » AR 1 PR » 12
ST HBREERE50 ~ 100 ~ 200 ~ 300 ~ 400 ~ 500 ~ 600 ~ 700 ~ 8003 F £ A FEBEA/NIREHIE » T
HHRIE R BRATR S TTEERFRAR » SIA2E A E2 R16SR T K/MVR508% 2 HIE » HF 5 X
10 (51710%) R&10X 5 (1077 53#) WMERRERMINRRERG AL (HFSARFFERaIEM B 2T
BAE » BHERXNZHE » HUARARERTEEER) o FRMEERSEA/NRIGIR Z SR
HE » 2511 X1~ 1X 2~ 2 X 1 BEERRNEREAET DR EIRZ AR -

®1. FMA1991-19935E R ER B B RETRIHBERA/NRGR TR AL X Lz A B AR #7
FY SRR A AR (b) R HARYEZE (SEs)

Table 1. Index of soil heterogeneity (b) and its standard error (SEs) for yield by using 1X1
basig unit under different field sizes and shapes in the rice uniformity trials in 1991

Field Fl\ileld Field shape b*SE,
size 0.
(plant) RowXColumn LXW L/W 1991-11 1992-1 1992-11 1993-1

50 16 5%X10 1.4X1.6 1.14 1.1940.09 1.07+0.07 1.01+£0.07 1.12+0.13
10X 5 2.8%0.8 3.50 1.32+0.09 1.01+0.05 1.11+0.09 1.17+0.11

100 8 5%X20 1.4X3.2 2.29 1.02+£0.06 1.08+0.09 0.98+0.06 1.08+0.10
10X 10 2.8X1.6 1.75 0.991+0.05 0.92+0.06 0.97+0.06 0.92+0.06

20X 5 5.6X0.8 7.00 0.994+0.05 1.10+0.08 0.90+0.08 1.02+0.07

200 4 5%40 1.4X6.4 4.57 1.13+0.06 0.90+0.11 0.87+0.03 0.98+0.08
10X 20 2.8%X3.2 1.14 0.96+0.04 0.91%+0.05 0.95+0.03 0.95+0.08

20%10 5.6xX1.6 3.50 0.88+£0.056 0.92+0.11 0.86+0.07 0.92+0.02

300 2 1030 2.8%X4.8 1.71 1.03+£0.10 0.794+0.02 0.83+£0.03 0.89+0.13
15%20 4.2%X3.2 1.31 0.93+0.03 0.90+0.04 0.89+0.01 0.93+0.14

20%15 5.6X2.4 2.33 0.85+0.03 0.83+0.01 0.76%£0.05 0.8910.04

400 2 10X 40 2.8%6.4 2.29 0.96+0.02 0.77+£0.01 0.90+0.07 0.90+0.08
20X 20 5.6X3.2 1.75 0.87+0.02 0.91+£0.00 0.82+0.08 0.96+0.03

500 1 20%25 5.6%4.0 1.40 0.83+£0.01 0.82+0.03 0.73+0.02 0.87+0.02
600 2 15X 40 4.2X6.4 1.52 0.92+0.01 0.70+0.03 0.86+0.02 0.83+0.01
20%30 5.6%X4.8 1.17 0.86+0.01 0.76+0.02 0.71£0.01 0.93%+0.01

700 1 20X 35 5.6X5.6 1.00 0.77£0.01 0.80+0.02 0.74+0.01 0.931+0.01
800 1 20 X 40 5.6X6.4 1.14 0.84+0.01 0.76+0.01 0.76+0.01 0.92+0.01

L : Field plot length (m)
W : Field plot width (m)
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Fig. 1. Relationships between index of soil heterogeneity (b) and field size in the rice uniformity trials.
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Table 2. Index of soil heterogeneity (b) and its standard error (SE.) for yield by using 1X2

basic unit under different field sizes and shapes in the rice uniformity trials in 1991
-1993

Field Field Field shape b+SE,
(psllazgt) RowXColumn LXW L/W 1991-11 1992-1 1992-11 1993-1
100 8 5%20 1.4%3.2 2.29 1.04+0.07 1.14%+0.16 1.06+0.11 1.17+0.12
10%10 2.8%X1.6 1.75 1.22+£0.18 0.91+0.07 1.05%£0.08 1.06+0.14
200 4 5X 40 1.4%X6.4 4,57 1.21+0.07 0.87%+0.16 0.87£0.05 1.00+0.09
10X20 2.8%3.2 1.14 0.97+0.05 0.8940.09 0.99+0.04 0.97+0.09
20%10 5.6X1.6 3.50 0.884+0.09 0.93+0.09 0.84%+0.11 1.01+0.09
400 2 10 x40 2.8%6.4 2.29 0.95+0.02 0.71+0.02 0.92+0.10 0.89+0.05
20%X20 5.6x3.2 1.75 0.83£0.02 0.90+0.07 0.80+0.11 0.9940.00
600 1 15X 40 4.2%X6.4 1.52 0.89+0.03 0.63+0.02 0.78+0.01 0.81+0.01
20 %30 5.6X4.8 1.17 0.80£0.02 0.76+0.02 0.66%£0.02 1.00+0.02
800 1 20 %40 5.6X6.4 1.14 0.81£0.01 0.70+0.01 0.72+0.01 0.92+0.01

L : Field plot length (m)
W : Field plot width (m)
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Table 3. Index of soil heterogeneity (b) and its standard error (SEs) for yield by using 2X1

bassi):c; unit under different field sizes and shapes in the rice uniformity trials in 1991

Field FI\iIeld Field shape b*SEs
(psllazgt) o RowXxColumn LXW L/W 1991-11 1992-1 1992-11 1993-1
100 8 10X10 2.8X1.6 1.75 0.99+0.06 1.084+0.12 1.04+0.10 0.95+0.13
20X 5 5.6X0.8 7.00 1.07+0.07 1.26%+0.14 0.92+0.12 1.02+0.09
200 4 10X 20 2.8%3.2 1.14 1.01+0.08 0.994+0.05 1.04+0.08 1.00+0.11
20X 10 5.6X1.6 3.50 0.894+0.06 0.98+0.15 0.85+0.08 0.88+0.04
400 2 10X 40 2.8%X6.4 2.29 1.124+0.11 0.79%0.06 0.90+0.15 0.96+0.03
20X 20 5.6X3.2 1.75 0.87+0.02 0.97+0.05 0.81+0.08 0.96+0.03
600 1 20%30 5.6x4.8 1.17 0.88+0.01 0.78+0.03 0.68+0.01 0.91+0.02
800 1 20X 40 5.6%6.4 1.14 0.86+0.01 0.76+0.02 0.73+0.01 0.93+0.01

L : Field plot length (m)
W : Field plot width (m)
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Table 4. Effects of field size and basic unit on index of soil heterogeneity in the rice
uniformity trials

Basic unit Field size 1991-11 1992- 1 1992-11 1993-1
1x1 50 1.25a 1.04a 1.06a 1.15a
100 1.00b 1.03a 0.95ab 1.01b
200 0.99b 0.91ab 0.89bc 0.95b
300 0.94b 0.84b 0.83bc 0.90b
400 0.92b 0.84b 0.86bc 0.93b
500 0.83b 0.82b 0.73¢c 0.87b
600 0.89b 0.73b 0.79bc 0.88b
700 0.77b 0.80b 0.74c 0.93b
800 0.84b 0.76b 0.76¢ 0.92b
1X2 100 1.13a 1.03a 1.06a 1.12a
200 1.02a 0.90ab 0.90ab 0.99a
400 0.89a 0.81ab 0.86ab 0.94a
600 0.85a 0.70b 0.72b 0.92a
800 0.81a 0.70b 0.72b 0.91a
2x%1 100 1.03a 1.17a 0.98a 0.99a
200 1.00a 0.99ab 0.95a 0.94a
400 0.95a 0.88ab 0.86a 0.96a
600 0.88a 0.78ab 0.68a 0.91a
800 0.86a 0.76b 0.73a 0.93a

Values followed by a common letter are not significantly different at 5% level, based on Duncan’s
Multiple Range Test.
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Effects of Field Size and Shape on the Measurement

of Soil Heterogeneity in Uniformity Trials'

Chun-Tang Lu? and Hsiu-Ying Lu?®

Summary

The purpose of this study was to investigate the effects of field size and shape on the
measurements of soil heterogeneity. The yield data from the rice uniformity trials were
obtained from four crop seasons in 1991-1993. The estimates of index of soil heterogeneity
(b) at the same area did not vary with years and seasons. Change in field size and shape
exhibited effects on the estimates of b. A b value greater than 1, which indicated negative
correlation between contiguous plots, was obtained when the field size was too small. The
value of b tended to be converged to a constant value as the field size was large enough so
that the edge effects became insignificant. As the cost of operation increased with increasing
field size in an uniformity trial, the minimum size and optimum shape of the field should
be estimated to balance precision and cost. Minimum size was governed by the plots of basic
unit chosen. It was estimated the size should be at least 100 times the size of basic units and
the shape should be as nearly square as possible in an uniformity trial.

Key words: Uniformity trial, Soil heterogeneity, Field size, Field shape, Rice.
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