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The Effectiveness of Selection for Higher
Harvest Index in Spring Wheat
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a A FOIE R (H]) oBERILEAE <, B
BIEOEBHCREN ThHHI ENRDLRTWDED,
Bk, BEEAEOFERE X b LEEEO HI 2350835
FToTRINE - FEAERERT O EnHE ST
539, ULicdis T, HI i X 33 it ki 3
BRI E N T H R I G0 H HLEILS6T,

FoCARBL, Dilc#d Lc L owed, dbigdE
D2 &S EED 4 GRELTTR & T 5 8 Kl e
Bt Fs o 175 Rl w ieass L, HL 2358 <IE
b HAZRIE L 30 B A BB L, KRR, O PR
FirgmRiETac el y, HIw X 2 BEAINE
LR BB EME RIS THEEHL A LIS &
L7z,
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ME LURE

RB 1981 4 & 1982 s LB R B T BRY
T 5o 198141, JLGEIED 2 L eh Y, ~
3 U EAERED 4 %8 Pitic 62, Jupateco 73S (4
F v apg), Kloka WM 1353 (M« YpE), Victor 1 (4
£ ) TE) R ETD AN EAF D 1755%
HiagmmlL, HI2NEL, NEMEDILH B ELY 30 R/
(Table 1) %&EH L, 19824 HEHED 1 >THD L
eH ) EEbic 4§28, 20 Bl Lo, TR,

1981 454z 12 BERT 20 cm, K[ 10 cm o T & 3% (50 {E4k/
m?), 1982 4R/ iBERI 20 cm, m2 24 b 340 RO 4HE T,
Koy 2 R (1981) % X UF 3 R (1982) DFMETH
%o IERHIEER ES N, P, K 2o BTXh i l0a
M4 5 6(1981), 8(1982); 7; Skg wEA TR BANRLL
THiG- L1z, FRAVIELANIIZ, 1981 4R12 13 0.2 m? (10 &
), 1982 4R 0.3 m2 oo ¥, RWHE (&F, Bre
i), TENE NERRER BIUERR BReox
SEHR F 5~10 )R HIGE LTz,

Xhiw, ThHD30FRMDO 5L, HEEH BESCO
EEFEEOECEBbhS BRFE sV ELD
CRIEREN X A4 NTRBUC R Lic, RBESIL
1983 4. (Fr) /i b R R i B, BB
gy, b RESERESE D 3BT, 198448 (Fg) ik BN
BEARE YR 2B Th D, MEDOKRLMIHIT
H)CH b, 1983 £ Ic bt LS EHERAM L TELS |
IR CHEB Lot L, 1984413508, 2R T
BRESD D o, Eio, dLREBZERBS CifboR
Egtine b LBV e % ¢, 26 58, Rktrh 1983 4E 1
(Y 18 Rk, 1984 i 13 11 RFHVEIR L, 7ok, B
& TR, AL RBERRY MR & HUER 30 cm T
BHE, WThoBF, FREb2RETHHI L,
RECRYEDID ol E SRR E, 1982405 &
BERBEOTEC X o7,
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Table 1.

Lines examined

Cross combination

Line

Jupateco 73S X Haruhikari
Jupateco 75S X Haruminori
Kloka WM 1353 X Haruminori

1-107, 1-115, 1-208, 1-245, 1-319
9-4, 2-35, 2-47, 2-124, 2-126, 2-266, 2-308, 2-350
4-8, 4-158

Pitic 62 X Haruhikari 5-4-1, 5-4-2, 5-8, 5-73, 5-188, 5-291, 5-343, 5-369

Pitic 62 X Haruminori 6-23, 6-53, 6-300-2, 6-305-2

Victor 1 X Haruhikari 7-61-2, 7-92, 7-255
" = EHuT, FEHRBF 25 Rific o & 1983 47 (Fr) 348
=1

Fig. 1 W3R L1 Fs A0 175 Bk LU RS &
D3EY L1z Fs, Fo R0 30 %#i0 HI & TFRINE DR
DA Uiz, kD X 5w, Fs Rz L, &
EE T, BRI EEBRRAOLRIE &OPEE 5 %
&, HI CZ0RiE 32.6~477%, T 13394% o fh 4
CX LT, SERHT 40.4~4779, SE¥) 428, TE£E
T RAE 221~445 g/m?, SFH) 341 g DRFERTR LT
BHGRHIL 334~445 g, P 379g TH -7, Fig. 1 i@
Zbhd Lo, FefTHRIBI X kB L k58,
e OFEERHL HHe oW Tl 1 22 %4 %
oS, & RFEREC OGRS, EEE,
B Y XS T,
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40 r
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36 40
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A4 18

& 1984 4% (Fg) 2 B CHEM LI RBTHGE: RO % B
wHSE, FRNEOTFHMED A E S Mk R LIop
Fig. 2 Th b, 5 sites OFHT-~ L H U H 312 g/m?
T, 286g BLU 3l g R LI 2 R ME R < 23 Bl
e I bEOTENER T, BERHKOR

BATHER IR,

DEW, BEFRHO Fs, Fo e ki 5 HI &2 0B
HBE R OWT, FHE, Fs & Fs fARIOMHEB R E X
OB & b RDIGEIEER (Fs 00 Tik 175 Fobit
DF— & X DEH) % Table 2 R LI, FHETHR
% &, FsfRizth U Fs (G2 BT m? Y h B4 <,
FDIHLE, TEREHIKA T O, —/MERE
nbie <, HI BMErote, Ebi, Zhbo6HHEI:

1 Haruhikari

20¢

400 500 GO0

Haruhikari

gt
200 300 100 500 600
Grain vield (g/nt)

Fig. 1. Harvest index and grain yield of selected lines in Fs and Fg.

Note. []: 175 Fs lines,

M : 30 selected lines.
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Haruhikari
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Fig. 2. Performance of 25 selected lines, on the

average of data taken at three locations in

F; and at two locations in Fg generation.

Fs, Fo A0 FRE 3 L OOiEERIC & h 2 2O EM
Whitbha, b, 818 HL #7248, —/NEk
Kchb, TR, 25 m*Y% o H 2R
Th, TiFERF L UMBEEE & S k&< (HBSMREK
F=0507%% fo\ s L 0.747%%% {5 1981 4F 59~83%,
198247 41~54%), BMAGMA OIEENT K L T LRI ZRE
LTwaEnwz s, HckER 3ha g, Ts Fefio
HBRE CIIFRIES r=0078 &, XD THEVD
XL, HE 2 r=0636%* LB DOWTRE ol
ZETHB,

Table 3 i, Fs5, Fg fRic3si) 5 HI, TRIE, 2%
¥ IUOBROMOMBEER AR L, & hboBERD
HEBRC IR ERA RS bR, Thbb, F
LEE, Fo AT HI E—BoBRAR DT, &
T & X hdTHWIEDOHB (r=0.906%%) %R LIcD T

Table 2. Harvest index and its related characters in 30 selected lines
Harvest Grain Total dry Culm Number Number of
Statistics index yield weight length of ears grai_nslper
o (%) (g/mt) (g (em) _ (my _ SPIEl
F Mean 42.8 379 888 79 336 2.37
s cv 4.0 6.7 8.4 9.1 10.0 7.0
F Mean 39.0 483 1238 98 441 2.15
° cv 7.3 8.8 5.9 11.3 7.7 7.3
Correlation coefficients , . Ko )
between Fp and Fg 0.636*** 0.078 0.333 0.747%%* 0.286 0.507*+*
o Fs 74.7 40.0 33.3 82.9 33.5 58.6
Heritability (%)
Fs 50.9 16.3 9.8 41.2 18.5 53.7
Note. ** and ***: Significant at 1% and 0.1% levels, respectively.
CV: Coefficient of variation (%).
Heritability was estimated, basing on variance components.
Table 3. Relations between harvest index, grain yield, total dry
weight and culm length in Fs5 and Fg
Generation
Variable
Fs Fg
Grain yield vs Total dry weight 0.906%H* 0.598+**
Grain yield vs Harvest index —0.264 0.719%%x
Harvest index vs Total dry weight —0.645%%* —0.122
Culm length vs Harvest index — Q. 77455 —(.743%*x
Culm length vs Grain yield 0.439* —0.466%*
Culm length vs Total dry weight 0.671%%* 0.032

Note. *, ** and ***: Significant at 5%, 1% and 0.1% levels, respectively.
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AL, FefTremetl, HI & & @ EDHEE%E
R LTz (r=0.719%%%),

=7, R, e b HI L foMBExRLED
DD, AH, FRIEOWMBHE L Fs ko HE
BERDONFDIH L, Fo R TR & —EDBHEA
< FRE S Sz AoMBEE R LT,

ko X5, Fs RCRa®E BREVTRNE B
TBARE R L e L, Fs RCzeE X v HI 2375
IR E ORI CBIRE SR LT, 3, Fe Tk Fs
Rz, HI © CV 23k & <, HI ORMMZERS LD
FHCRDLROKHL, RFFWTH o (Table 2),
WEBOMEEHOZERI LD LR KL 0
LEZLRB,

z %

Fs fR 175 /4% (A {4HH, 50 (Efk/m?) ofs b HI D
WRHE EE TS L kb, Fefl (fHE, 340 hi/m?)
CBOTItBEDEE = o FOREGE e h Y XD
LEVINEE A IRTES ORFERB L LATER, &
DT LT TRIERHREh T3 X 51234560, HI %
B OIS CEAERTH A EREELILLD
TH%5

Thbb, a AFFE T, % Wt
HECEH L, OB L3R 04 NIRRT 5.

TERIE, @8, m? Mo, BEEMEL, BRE
DEENC X B E 2T, (HERE & REREE TR
M ZE A LT, —F, HI, BE, —/MEREx
ThoOBHC L URESGOERICE E 2 23T 0
T, BT X BRI OIRIE L LR CH B,

Az, Table 3 76, EEE CREEHITENED

°
550} ¢
- .
N .
= } .
=300 )
2 O00F
<3 ° ..
= [} [ .. ° °
_—; [
150t .
= ® .
@ R
= . ®
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J0.0 QL 48.0
Harvest index of Fs (%)

Fig. 3. Relation between harvest index of Is
and grain yield of Fe.

FRER e bR L, FiFcreECkL HI
DL DBCTFRNBOWRERTH - 1o, Mk, Bk
EFRNEOIGE R, AR TR0t Ltk
TR ATH T, O & EEECE L &RE
BENL, m2YEHIRE <Y, REHKREL
T WichbBrbhd, LDk, FISCHER 59,
SYME® & Lic X o, EARECcCOTFENEEL,
B CO HI B4 TOFHEINE & X hEERIEDM
BAAgRS L i (r=0.523%, Fig. 8), LL LDz &2b
b EAE TR TFRENE L v H @i a2 &0
EHThD EELRS,

] 7

Tz o F ks HILw X 58809 R LIS e
T5HIT, BERREIT - oo 1981 i dbiii D ~
neA Y, A3y 2R ENEED 4 BERTER S
T5 8 A wH BT Fs D 175 58 A BERT 20 cm, #
8110 cm DEMAAE (50 Efh/m?) TERL, HI 25 F
SR b LSRR~ 30 SRt a3k L, 19824E (Fg) iwhk
120 cm, m2 ¥ b 340 W OLIRTRIE L1, b, 25
Feffic > & 1983 4 (F7) ik O 3 8375, 1984 45 (Fy)
Ik 2 BT BT, REIRBREY T - 7. FkERE
UTDER D THS,

1. Fo ROEHRHIILEMETO F £ U EA L€ 7
JEL, WIFhbo Tk b, Fr, Fef{ToEEIR
B 2T h REOBIARD L i,

2. HI, BE, —/MERKITENE 28 m?Y4
DRI L, AR OEEERHNE L (1981 47 59~83%,
1982 4 41~54%), &b iz {EikiE (Fs) & 48 (Fo) TOHM
BAGREL S B IEDIEME B M fe (7=10.507FF~0.747+¥%),

3. THENE, EEECir HI L —E0BfE RS
¥, REE EDdTHGIEDMHEE (r=0.906%%%) % R L
TR L, &FTiemclhl HI X b IEDM
BE% IR U (r=0.710%%%)

4. AEECOTHRNBEIZBECOTENRE L—ED
BIRL R e - DKL, fAfETo HI 4&ET
DT-EINE & Olic r=0523%* OAFE D B % 7R
L7z

ot =3
KRB EITT B HI b, b REERRE/NER O
MERBEOH 2B X OHEORESE, MEE < 8 &
BB R TR o i, LTS o iEs
Li‘?‘o
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Single-plant characters as a

Summary

In order to clarify the effectiveness of selection
for higher harvest index (HI), 175 F5 lines derived
from eight cross combinations between two Hok-

kaido varieties, Haruhikari and Haruminori, and

four foreign varieties were grown in rows spaced
20cm apart with 10¢m distance between plants
(singly, 50 plants/m?) in 1981, and thirty lines that
had the high HI and comparatively great grain
yields (GYs) among them were selected. Then in
1982 those selected lines (Fg) were grown with
rows spaced 20 cm apart and a seeding rate of 340
grains/m2 Moreover, performance tests of twenty
five lines among them were carried out in 1983
(F7) and 1984 (Fg) at three locations and two loca-
tions in Hokkaido, respectively. The results ob-
tained are summerized as follows:

1. All selected Fg lines had greater GYs than
Haruhikari under row seeding, and most of them
in F; and Fy generation showed higher values in
GY, also (Fig. 1). Thus effectiveness of selection
for higher HI on increasing GY was confirmed.

2. HI, culm length and number of grains per
spikelet had higher heritabilities (69~83% in 1981,
41~54% in 1982) than those of GY, total dry
weight (TDW) and number of ears/m2 and had
greater positive correlation coefficients between
spaced planting (Fs5) and row seeding (Fg) (r=
0.507** ~(.747%%*) (Table 2).

3. In spaced planting GY had no consistent
relation with HI, and showed a close positive
relation with TDW (»=0.906***). In row seeding,
however, HI had a higher positive relation with
GY (r=0.719¥*) than TDW did (Table 3).

4. GY had no consistent relaticn between spaced
planting and row seeding (Table 2). In contrast,
HI in spaced planting had a significant positive
correlation with GY in row seeding (r=0.523**)
(Table 2 and Fig. 2).



