ey eE, s B, s, 1991

141

MHEBEESSRBIEE /DS

U He2E /NG A W B A R0 B I

Ty

SRR

PR B4R

(B o7 Tl

W OE

ARBASHLRENAEEAT, 2HEET 4%+ K& Mirafe 783-1 4
Wkt kA, ERER, REARATHELRI ST A — I BT
X, HTRHEFHEY y=N(e?rl-e )y kix (XA FPyAhnitEFFuane

REAH, NARLEERGREZLH, A ARZTHEFie 4,

wey ETR),, B AE—A R E BT,

bR EEEF

EHBUAI0g A TN EEAS, MEET Y

wAeg¥Ee, ABBET RS, HEEEm T IR ENL R R LSRG Hr %

BEREFT R, wit i,

SRR E S KREEANEL EF EF,

fRdE LA, AN KD HSF IR ETREOMEGR L LB LT3

FTEFEAMMAAB N THET AR LR L

K EE R L RS AE DR

MLkt A, BARES R L LDGELR, ABUTH M E TG AE R 5L

R A, Rk E(AEH L K688,

1 2.

!

et

LR ERENRADEHR DL EMBA N
—AEEER, BEHRBAR, AR
ZR/DBIERGWAR— 4, IFE B — B
A 50~100g , ¥R, MEFFMTHENE
R 150 Ll Bk E, BIBAEBRR, W
HHERRHE, REFLDNEREFNE
B, Wik, RERDPENGE 1ABERY
237N

Hi T — A P A R T A B R 5
BEBAFME, WwEAEMMES M TH
2, AMSRERENRDIAVEZLEEE
MEEERER. HAWAN—-ZAN, &

BRI R T RE R B R A, TR
BRI R ML E BT, PTIS
(AN T 32 S TR S U I B, SR R A AT
T R VE I 2% 0B 5 42 G e 5 30 38l e
N E

VL W0 e, R
MBI, BREEauS RN, MY RRY
TR 2 FAE. \ie'™ {EHF50 T R R
R B OR AU RS T M A Rk
NFEERFIEH, RERBEE AN
T B R B — R A 9 B R Y FRAG . BB
BEEMIRIN, ANREAECE R )8 N T
KRBZEMMR, WERNET IR 5MRE
B AT S A A % AR AR R AL Ik, X



142

—PEEK /DI G BRI BT —
T’fé‘ﬁ"’fﬁﬂiﬁ%ﬁj{d\mj{%lﬂ%& FC 4 AL

B, HT RS R B BRI
{“L!’I’Jlj%%,éi& FRETFHERY N SEH
R R A @lﬂa, GRRIER T e R
BERA AL, EEEFRTI 6., 8
1Iﬁ§2-1"é‘%ﬁ§§fh&ﬁnﬂﬁﬁ, BIFAT A7)
BRRERS, REDREEK M N
Mo A3 BIEH— P HIHZ R B AR E R
8- 873t Rioks PO R K ¢ a SO s A (U gt s
&Ko

2 MR

2.1 RBETEEE

A e P T 9% B P 7 e K R A
MirafIFE R HETE, PREGRF 783-1,
& SFRENEE (A, 2649%k/H, B. 4041%k/
W, C. 5388%k/®), 3KEE, HMABEXH:
®it, PEAKEFEHE, NS HI4BET
A108, FHREABRRET X, SO 4K,
SEAI 12 RMERERARBEMREE
B, REH0gINEBESE, IHESERN
BN, STHRBERNARZETRTEEEN
AHEHRFHHEY LHMRE—RZE, AN
EHEFRIER

2.9 RERNMIEHHFHD

FELLUTIIEIE S ST, R R
NS F T EH—Adg MR R, REHE
BRADBGHGERIEASARN R BB L
R

b b
Fb) = } ferid = [ — ™M)
0 i}

=1 T (1)

R, F—— PSR A RBUE,
' b—HEFERRIM LR,

sk, M5 B, A3, 1991

A - HUETIY R GHRIE
o —— [ AR (2.71828),
v — H/\f}ﬁtfil’ﬁ
EREY u I ZEA AE”&B‘JI:B
(P WE A (u,‘)~x(bn_,) R

P= F(bu) - F‘(‘!}”—l) =T Y o=dhn (2)

Pk, HEFEE PPN vRET
HIERRH (N) PR,
y=NQTHeto ety (3)
f!: (3) WZORETRAE—&AIE B m
L, AMEMT RAEEHNREBEApHE
RS /l\’f‘f (V) FeHENPHERE /D
WAL HIT e E . S, R (3) #%
SRR &% S5 TN AR B ZES R
B0, IF BRI A T A, KB EERY
BIER v,

AR 220
3 F

3.1 BEDHLE

JABRZEIE B B0 B RN S YR EREE Y &5
BEV, PLEREREMSHLL0g DT
fihd, MEERGNINEM, XARER
BT, W6 AUA CGRERED
2 ?IJ 7THI0H GRERGBD IREEAG,
HegRGMRTEIMEZ,

*‘llﬂ ICRERT BT AR A0 0T R b R 3R
EEE BT L, HETET B R
(3 Rfl YRR NS RE R, H

MR N s, b Mia HEE T A10H
IRUREAD LJ‘;jfﬂ 1,2 IR A
AL RN

SR T IR IR 5 R, T
W BB, G R i B
RS BE (3H O, S TR BRI REEBE IR
MM, MRS EETE, SRR



TR YRE, BB, e, 1991 143
1 80
160 ¥
¥
140 ¥
&
120 ®
]20[‘ JO
100 -
E ) 80 |
.(_
=1 60
|
& 40
20 F
1
120 120
HELRNEH(R)
M1 6 AMMANRREANDSLELEN RIS FALAE
@ ——2649%% /1 O—+—4041 8/ 5i X ----5388%K/ T
bnoy bu bn-1 by by-1 by
Mita y=63.6(e— 25.4 —e _ 25.4) y=91.0(¢~ 21.7 —e~ 21.7) v=107.1(¢ ~ 18.1 —¢ ~ 18.1)
_ bn-—l bn bn—li bn bn-l bn
783-1  v=100.3 (¢” 13.8 —¢ ~ 13.8) y=121.8 (¢~ 13.0 —e ~ 13.0) y=146.8 (¢ 13.7 —e _ 13.7)
80 ~
i X
\ Mira 60 ;\-&_’
0 B
20 XV
120 T—— s COE 0
_ loo |- I
g L
N
.
= 60|
6N AN
40 }
X \\.\
201 oy
\ o
3 ) — > . e ]
30 60 90 120 150 180 30 60 90 120 150 180
HEA/INER()
B2 7A108RRIEAMBHERENRI T ALAE
@——-26498/H O—e—4041 8/ 8 % 53888/ B
b _bn b by b b
Mira v=56.6(¢~ 40.5 =¢ ~ 40.5) y=74.2(¢33.8 —¢ 3.83) y=75.4(e” 30.3 —e ~ 30.3)
bn—l; _”bnr _!ZrL:l X bni bL-lr b
783-1 y=67.4(e  27.8 -e¢ 27.8) v=88.3( 30.5 e ~ 30.5) v=104.4(e24.6 —¢ T 24.5)



144

T/ %, JEILAE: 30 SEpL T Ay 2R & B
SIS, Tk BREE B 4% o B A 3 )
ERARK, NMTFBESKET, ARZEH
el EFmRREMLH TR, 7 108
Mira 7R H 2649 BRIVEET, ST I7kM
BERHA 50.6 4, HEFHE40.5g,
30 g LITFHREAYCH 22.6 4, HHZE B
HWs52.1%, MAESTHIBHMAFTET,
u_tﬁlﬁzﬁi{gﬁ-}ﬂl]j{j%.v\, 30.3¢g, 43.1
AF162.99%

5.2 HMEHESMERE

AR (3) B sRIBm My % RGN
ISREEHOR BT e b W00 A S ZE H AR 1, dn
RERYOHTHBET LHHELR L, ME
MR 2R T LRFR, Hit, B
RERFRET 1 FH UL BT 5 e SR B
B LA EMFSRE, 6 AUBEMT
RIOHBIZERSHRTEIMWAMB, t W
B RFEW, X (3) B M HRENE
5EBEMMELEFEER, HEEFRHIN
EE DI

5.3 HMESEMA

3.3.1 BRI H MBI

MK C3), ERIHHERZREN
—EMSKET e —EH BB
ML, FER—KRAGAM R ZE > B &
H, MBENEES, MpH 1ABREHR
ZEFREAM o, EEWHKX (3) WMy
K, ATHGERERL. & bui=n, b,=
ny, A (3) AIME R

-np/x “fg/x

y=N@ ™ ~¢

Ws U=e™, oo™
dy/dx=dU/dx-dV [dx)N
Hit, ¥dy/dx=0, BEHREVLHE

Bk,

Thpvwr e, s %, 43 W1, 1991

x=(ny—n))/in(n,/n) (4)

foldm,  fERCREAD, RTEE 30~

90 g AUERZNERE ., MU (4) KX, BrE
HEEE A6,

h T R S H T ESR B AR (CIR)
HAWB FNHEEMELR, HRPAREE
JtfedE (O), MARE P, Mira #
YeferE (b Sy 1. 144 FH R/ MI-m?, 783-1
J31.106 ¢ FHH/MI-m* " 7E58 W I B
T, BREFTELSLFETHEMNTS%, HREPR
TR &R 20950, Hik, BEM
PR HF R 5
x=CIRxCx0.75x100/(N x20) (5)

A N—REHE
¥zl (5) B, R sRBAFHE
By ¢ AHCE BRI A DGR R BURE

xx Nx20

CIR= -yo.75x100 €8

MRS A% PR RS A6 fiE B AK E
%, AL R CIR T, 7R
BV B AL A TN 380,

3.3.2 WS IEE RORR MR

UM SR EEmE L EREE BRI M
Yhre BREGE GZHETEFEEZETH
WA EBE T RS TP IR« )G,
M R RS R T (6) K
PR
N=CIRxCx0.75x100/(xx20) (7)

FEAMERRZEER (V) H5HRMAH
MErEER O AERENMEERR, F
AN =aSPIERAFR, MARL

17V = j\’r S . (n
{ NS>: aS?

FSRAG B E R LA BREE SEOA N TR
EEHS:



@wHaE, 54, 48 M, 1991

145

1
./ N hrt
S :( a ) (8
150 AT HE G LT, % Tl P R i IR A
WA A AP NET T A AT A,

FobfiE BB ZY O 500001 /2, HEAE
30~90 ¢ HIBp g™ REdevs, BOE T B2 P

¥R LW OAGBrR MO 54,6, i Mira

140 s
l' A 68141l ‘y=x

120
o0}
&€
ﬁ 80
& y=1.057+0.955x
XK 60
.3 r=0.9985
LR

n=27
20
! I L

20 40 60 80 100 120 140

R, HGRER R C= Latlg T
BU/MU 2 AR D)5, 6P 0 K ks e
EHEN50 . T Mira ¥ I HER L
YRR KRR AN =815 00z
P, G (8) R, B EBLE M2
BEJy 13 THR e, SR e, BT RLBRR ST AR
HIS L

80r g 79100

B HEER(T / m?)

3

4 it #

PR R I ) B SR I R R /NI S
BB 2 W0 e Y B R Y 9
m, ABREREHERELEIYM, SBHE
HIPH ER ML, XEY, Tpm Bl L8
BB EREMRERDIZERES, H
e, BEEHIPEERAD, DAL ERER K
HI%CE I m s

Sands fl Regel™ JEF M43
ZEHERBIES/ SAZBE. F 1983 4
BHT IABERAN AT SR, BT
VMR QW R R R R R e E WA
28, HAERAShWIZER 5 4 2 R

AP B ARk 2 S E AU 28 ML X4
e PPERFETFTLA L WE; A

£ =0.0224; B: f =0.0207

S, BITIAREBRELERKAE 1 3 & i
R, BRAELY HAE AT SEB i
ACEVTE R B, DU T AR b
W RZER R R P Y B BB, LG 3
ARG ZEA 3 1 VY g 3 XA AR e 1
FAET . FUH AT BB B G M T K

OEERAEY], IRRE R IR P K N 4 A B B

WoL, JFFEMTFREARKEEHEANY,
AR TR 00 4 2 B L0 B0 14 A AR B 1K
TR I

LR IRBARRIER T BRI K AN S A
Sb, TR PhRLW S R JtRE R
HEWT Y/ X Sl AR, BB M
fEf B MBGE WO R R, U H
R PE Rl EE R D, RE S RER R ™



146 7 ‘A‘ﬁ’ﬁ»& %5%, %33&, 1991

%E m?&@r&%gﬁffhﬂﬁf‘kq nﬁlﬁ ‘ 35¢2): 35~59
- 3  Moorby J. Inter-stem hnd sater-tuber compete-
ﬂﬁ)ﬁ%ﬁﬁﬁf Bﬂ.‘ﬁ %%Ejﬁiﬂ*&@%%k tion in potatoes. Eur. Potato I, 1967, 10 : 189~
2035
%EF")&‘EB’J%@E, E‘%E{Eﬁ rﬁ%un 4 Wiersuma S G, The effect of density on tuber
WE’JJ’ﬁﬂ’é%%iﬁf’f}uﬁﬂ’ﬁE& ij%zﬂ/})(‘ vield in plents grown from true potatv seed in
ﬁﬁiﬁl‘lfzﬂ, JZ ﬂ]/J%nnﬁ‘H’Jl&’f Tﬂ;’ secd beds during coatasting seasons. Amer.

Potato J, 1985, 63 : 465~472

Frpeis. miAsike i By 2w A 5 #h, 5 Xie Conghua. physiology of Tuber Growth and

Mira U"Jj’ﬁﬁé‘-‘i’?’fkﬁ:ﬁz B T81-1 i 2 i Tuber Size Conltrul in Pot:ato(Solanurrx tub.erosum
e e . L.) Ph. D thesis, Wye College, University of

REMEIRHRZEHEMATL £, L& London, 1989

BRI FEAT S R AR R B AR 6 MAE, BRI IR BRR. RRIEEE G D @B RER
N L BmESREERR LR, DRERE,

%, 1991, 2: 70~78
) L 7 Clarke G M and Cooke D. A Basic Course in
& x X #k Statistics. Edward Arnold, 1978, 183~188, 262

8 Calson H. Production of large tubered potatoes,
Rapport, lastituionen for Vaxtodling, Sveriges
Lantbruksuniversited, 1985 148 : 24

Sands P J and Regel P A. A model of the
development and bulking of potatoes (Solanum
tuberosum L.) V. A simple model for predic-
ting graded yields. Field Crop Res, 1983, 25~40

1 Allen EJ. Plant density. In: Harris, P, M.
(Ed.). The Potato Crop (London : Clapman
and Hall), 1978, 27:~326 9
2 Aranume K., Naka Jand Kogure K. On the rela~
tionship between dry matter production and glant
density in sPring potato planis. Technical
Bulletin, Faculty of Agric, Kagawa Uaiv, 1984,

KB ] M«@@k Ak »

A Al D S b Bk 22 BT R IR ZE & b 2
AREIF), TR AR TR, FEMmERR L, AR/
PROCHE . (iR, WRThm Rk R SRR, A %M v, 22 E
Ne TSRS RIOR, BINSMROEETER, Bk R E A, J
IR BT VA S SR s B A F 2R B N . RPN H ], sEWA
25 H R, ENG— | SCN11—1984, 1654, G#EH#0.800, &
4E 6 401 4.80 Jo, 0 HH ER B R IR KHUJ\ﬁET«T £ 4Te BRI
:‘55%4%-‘»]‘&‘.21%&&&!3%5k&ﬂ%ﬁﬁﬁé‘!mi?l:_—fé: Jbue ’iﬁﬁﬁ%?ﬁtﬁ 11 s HER

SHEHRE JFPEaeT, dBRURITHESGT, e, 43113811,
P%:$@&#&>%&%ﬂ:mmmo



LegRE, B5%, H3H, 1901 147

PLANT DENSITY AND TUBER SIZie
DISTRIBUTION IN POTATOES
LA MATHEMATICAL MODEL OF
TUBER SIZE DISTRIBUFION AND
ITS APPLICATION

Xie Conghua, Tian Henglin and Chen Yaohua

(Souihern Potato Research Center of China)

ABSTRACT

Potato tuber size distribution of cvs., Mira and 783-1 was investigated
regularly under three plant densities in the experiment field. The results showed
that size distribution during tuber growth followed a negative expomential curve
which could be described with a mathematical model of V' = N (e-4bn=-1_ g~ibny (V-
number of tubers of size category n, N- total number of tuber per unit area,
A-reciprocal of mean tuber weight, and b-up per limit of tuber size category),
i.e. within a population the number was larger with the tubers less than 30g
and decreased as size grade increased. High plaat density promoted the
production of small tubers and their proportion, hence the reduction of mean
tuber weight. The statistical analysis indicated that the data of tuber number
observed [itted in well with the predicted values.

According to the model, tuber size distribution was mainly controlled by
two parameters, total number of tuber per unit area and wmean tube r weight. Since
there were remarkable relationships between plant density and number of tuber
and between intercepted radiation and tuber yield, the model was capable of
choosing a suitable plant density and harvesting time based on the production

demand [or a particular tuber size, to achieve the goal of tuber size control.




