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Differences Between Strains in Nitrogen Response
in Spring Wheat

with Special Reference to Harvest Index and its Related Characters

Akio TakanasHI and Kanji Goton
Laboratory of Field Crops, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan
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Table 1. Strains

T, ZEFAKEMNO, 6, 12kg/l0a & FRTE o, I
eSS 3479, 321%, 297% LIETF L1270,

AL, IR ORK 2 3 20/ EREHE L LiRE
OEE2 AF2FEYTRL BN F710%8i4 5
SRR, R - BRI 5V B EFRMEIEAK SR
THRILDER %, ECINEIEH & T OBEBEC W
TN T2 BMELIELDTHS,

HRE&EKUHE

BB L OV S Table 1 iR Uiz, AR
DAEBD 5 %, Jupateco 73S, Pitic 62 (3 & ic # %
Y a THRINHET, SR 105chRTsEHE
BT EHET 5. B LI Fr R/, Fs 30 Riodhns,
UG L I R e & UGl S hute, Tads, B0
D 5Y, ~akh y el o s s Bikels
EARMORBESMETH S,

RET, JLiEE KE B BT 1983 I TR o 12,

and varieties examined

Reference number

Cross

1-245

2-47, 2-124, 2-126, 2-350

Strain
al 5-4-2, 5-8, 5-343

7-61-2, 7-255

Jupateco 73 SX Haruhikari
Jupateco 73 S X Haruminori
Pitic 62 X Haruhikari
Victor 1 X Haruhikari

Variety

Haruhikari, Jupateco 73 S, Pitic 62, Kitamiharu 47, Norin 61
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WERIX4 8 15 4, HBEEEL 340 K/m? T, BEW 15
em OFIELE Lic, K4hE, FRRE 2R/ - M 5
KRR X EFHMLE L T2 2 RESERE TS, B
# (UF N &pgd) MEpREL, 0, 3,6, 9, 12kg/10a D
57K# (LTI NO, N3 EFRHL)EL, 5A6H
CEMCEIE LR, ki U VvBBE D VinonTil,
0aYteh Thzh, 12kg, kg AWML E LTl
H 11,

HFE, BHEERC 0135 m2 24K X b # b i
b, MAHEHE, TR EOROHSEal) il

WARETS &b, Bk XU 1000 RS A L
foo WHEHER I RBWOLME & T EHINE (EYER)
PHEH L, BE, BMRERE 5 ooz
L7

X B K

BEERICONT
Table 2 WCH#E Ut 10 i - 5 BRI RE 15 3o 7
Ui, IWHETRSUL, NGIRKEDFEHET, 2-124 2%
420% TERLE <, ~Aeh V349 LRLES, &

7
1.

Bl Fie, BB, 027 m2 oo XA HEEY - fER B S I EAR DO R, —0h, NG
Table 2. Harvest index and other characters examined
Harvest Grain  Total dry No. of  No. of  Weight of Culm
index yield weight ears grains 1000 grains  length
(%) (g/m?) (g/m?) (fmz) _ Per AT (g) (cm)
Genotypef
Haruhikari 34.9 454 1299 500 24.5 36.9 114
Jupateco 73S 38.5 487 1253 493 3158 33.8 85
Pitic 62 384 490 1270 441 32.0 34.0 91
Kitamiharu 47 38.9 484 1232 480 27.8 35.8 85
Norin 61 41.8 450 1068 487 283 324 82
1-245 (HH-2) 365 464 1250 485 253 37.0 90
2-47 (HH-1) 41.6 470 1105 445 28.5 36.0 83
2-124 42.0 493 1168 444 28.8 38.0 85
2-126 (LH-1) 36.8 440 1194 461 33.1 29.3 98
2-350 36.6 448 1210 476 24.9 37.2 90
5-4-2 36.2 457 1243 448 29.9 33.6 94
5-8 37.9 435 1131 439 27.0 36.0 100
5-343 38.3 467 1209 465 25.8 38.6 94
7-61-2 36.7 490 1313 515 28.3 33.3 97
7-255 38.0 438 1132 434 28.3 35.2 97
Treatment*
No 35.5 288 806 361 22.9 34.9 85
N 3 374 413 1101 422 27.2 36.3 91
N 6 38.2 482 1262 481 28.2 35.8 94
N9 39.8 561 1386 519 31.0 34,7 95
N 12 40.1 589 1470 555 31.2 34.2 96
Significance
genotype (g) ok NS NS NS ok ok ok
treatment (t) *k skk kk *k *ok kk ek
gxt * NS NS NS NS NS *
Note. Value is the mean of genotypes or treatments.

* and ** are significant at the 5% and 1% level, respectively.

t given names in parenthesis are used in later table and figures as representatives in
different nitrogen response for harvest index (see also Fig. 1).

¥ NO~N12 mean 0, 3, 6, 9 and 12kg/10a for applied nitrogen, respectively.
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FH L - TR DO N RIS R -7, — e N
HIER DI &b o ISR S m L fend, 1 RH
VA U, R RO L A ST DS el
TEhAB i, Fig 113, N33 REER DR
2T, WINBEED K ¥ 5 7 2-47 & 1-245, {8
Lc2-126 BXONB LA EE b e ofontt B VD
BIERLISDTHD, NIRRT 5 KGO fFF#
DL Wb 4% 8 - Mo\ Cik, 2-47%
HH-1, 1-245 % HH-2, 2-126 % LH-1 &0, AT D
B CHVAZ LIt L,
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Fig. 1. Response of harvest index to nitrogen
level in HH-1 (0), HH-2 (), LH-1 (&)
and Haruhikari (@)

2. BRIZDWT

— iz, N BRI % LR in L, No List
DFCOKEE CIEEER & AR A0 HBIRSER (N3,
N6, N9, N12 ¢ %R Zh, r=—0696%*, —0.615%
—0.803%*, —0.606%) pEA» iz, NHREORINC
&b TS BB L7z HH-1 3s X ot HH-2 43,
{EF LA LH-L &b L CEERTh - 1,

3. FENEBLLEEHHRICDONT

HH-1, HH-2, LH-1 8 X~ Ak B Vo, X
PR 2R T 2 TFHRINE L Y EL, NEE Eo
XORFEE Lz kR Licont Fig. 2 TH5B, TEI
B, BEULERIG S 2 —vERRLE, T
b, NEEEOWINC & bl IS ML
HH-1, HH-2 2, THENEBLLWPWEOBME LS NjE
ekt 5 RIGHAE L, BHBHAER -7z, &K

1,500 [

é Total dry weight
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Fig. 2. Response of grain yield and total dry
weight to nitrogen level. Symbols are
the same as those shown in Fig. 1.

HH-1 D FEINET, N0 D 241 g/m? in8, N12 0D 737 g/
m2 ¥ TELIEMLE, —7, ZBckdc2h TR
BB Ui LH-1 43, FREIE, 2EmEO T
NINEECH E Y RiGeT, FERER NOT
399¢g/m2 N12C494g/m2 Chot, Et, N12 T2
LEHBEORBKHOEINE L, F0d NiEEEH
e &b e 5 IR R O BINBES K & WRiKER £,
N2 W T FREREEAZR D b h ik, &0
A, BER LT TR - SECSWTHRL T
bbb, NEREOBMC &b 7 5 IR O BEnE
ErXE b o l, FRIE 2WWEL LT NEE
CXHT B RIGHED T , SERFH T TENE o1z,
4. BEBHRERICDONT

Fig. 3, HH-1, HH-2, LH-1 8K XUt e H Y i
2T, BB EFRO NI X 5B LeRLE,
FPRHBCOWTAB &, NEIREOHMINC & 4 7ev I
REFSHOAR X < B L7 HH-112, NO Tt 347/m? &
BdAuv b, N9 % T < & _TRWETHER Licts,
NI12CZL#HnL, 633m?2 LJRIitot, Fi
HH-2 3 NGRS omne & bic d Biomn sk &
¢, N12©590/m? & HH-1 1tk ¢k 2V ER R L.
—FLH-1i3, NOMmSH NI12 ¥ TONBIBzE b
FROWMEINEL, ~AeH IV LFEBETH -1,
—FR H: HH-1, HH-2 @ BT N0 56 N12 o
BlTcrRFh, 2035316 19258 285 ML
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Fig. 3. Response of yield components to nitrogen
level. Symbols are the same as those
shown in Fig. 1.

foo LU, LH-1 &obe sy o—FRE0T N iR
iR & A ERIG LD 7,

1000 frE 2oV Ci3, HH-113 N0 25 N 12 T
342g 75 368 g ¥ L 7o, HH-213 N3 % -CH iin
L, D@ ol THEB Lic, Thici L LH-113,
NOT320g N12T267g B LI WA LI, ~rk
H VB EIBCTeBC o T, 1000 FEIXEA L1,

F T RD ORI LT R CORH - A
BHCTEZNEI BRI LI, UTFed b sRE
O N R, £KERZR L TURE—EOEANRKRS
DT, B NOZEH#E (=100) K LizL &0 N12 DO
FHECIE SN THE Lc, o hg NO-N 12 s
EWEET 2T 5,

FHFRHO N O-N 12 #iinsRic oA 5 &, IR
¥o N O-N 12 Bk & Officiy, r=0544* OB EILIE
OHERRD LR (Fig. 4), $7ehbb, NIz XD
INEEIRBD N L 2R - T, B OBMAKE
FELTCWE W2 B,

—FR oW R D &, IREEER O NO-N12 0
MRDOE 2 % (HH-1 3 X of HH-2) Ti3, —#k
BOThEED - Tehs, TOMOFRH - R TIREE
—EDORITBRITRD B hish o1,

¥ 7z, 1000 k7O N 0-N 12 3R & INEEHE O N 0-
N12 850 R L OO BIL r=0.676** LHETH -1
(Fig. 4), L& L, 1000 %ED N IR X 5 Bz

250 r
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L I 1 1 1
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Harvest index

Fig. 4. Relationships between harvest index and
ear number (@), and 1000-grain weight (A).
Each character was expressed as relative
value of nitrogen response, namely, N 12/
N O in percentage.

TR BNTUPNEL, FHOFRHM - BRI L LAY LT
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VDT, Tk NREAR X 03 L IESE RO & ¥
otz HH-143, b 3nmsis 1000 B bmLi-2 &
MHEHR I,

5. EBNSA—-FICDONT

Table 3 13 HH-1, HH-2, LH-1 5 X 0t L e 7 U iT
DV, B, BHEEILS XU o BE L
(EMmECNTHREMED %) R LcbDThL,
BEEELHE coBMBBRIZ20% LT Th, NEE
DL EDLDTUNEL, R - B OEDS Eiohs
Mote, WEH, BEEEILCEWT bTnksrb
RELHVEF - OISR 5 NG o gh 23
RS KEDN - HH-1 DR TH w7, Tiabh, I
e D N HABC 5 SUS B B i 7ok #  35 Bk
U502, BEREEMEETSH -7,
BRERHUEoBERE ME 1, REHMEE
(EGR: Ear Growth Rate) :m T ToO A E O
TEbEhD, COBDOEFKE, ERFE-- RELD
N RifBic X 5 eEr iR b hvin iro e (1~3 H),
Lkt T, IREEERIIC oD EGR LB HEL
T B30T, 2¥ EGR o N RKIGZHA
~fz (Fig. 5), HH-1, HH-2 ORMFREIEIA b B
#1% 0 EGR i3, NO CEh#h 638, 8.3, N12 ¢ 200,
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Table 3. Changes in ratio* of ear weight to total dry weight
after heading stage
Genotype N level Hsetading Full culxrtl elongation Matturing
(kg/10 a) age stage stage
HH-1 0 12,0 16.9 514
6 12.1 17.7 55.3
12 14.2 20.0 63.1
HH-2 0 13.0 154 471
6 12,7 17.2 50.1
12 12.9 174 55.4
LH-1 130 143 514
13.1 16.8 50.7
12 12.6 17.1 49.5
Haruhikari 11.6 145 48.1
11.9 13.7 47.1
12 11.7 15.0 49.2
*: in percentage.
200~
400 |-
.
= 300 b= —0.874%%  — 300
T i T
i 12}~ x b % °
% o0 - Hz=00 =5
3 23
2E
81— EY
100 |- 100 &
o
na 0k o ° 9 < 5
L | 1 | ] L 1
0 3" 6 £l 12 100 300

Nitrogen level (kg/10 a)

Fig. 5. Response of ear growth rate (EGR) after
full culm elongation stage. Symbols are
the same as those shown in Fig. 1.

17.4/m?/day & & B 2ONTE L HE T, —
#, LH-1 o EGR @ N it X 5¥ENRE /NS5
f2. UEERSEr 2 EGR © N O-N 12 iR & oL,
SR - E A L O\ IE O FABIBAGR (m=0.733%%) %
asbhhto, Tickhb, N SR X 2 BRI,
EGR o8 < KEFEL CTufe,

Lo HT, EGR iz oMOEERE R EE (COR:

EGR
Fig. 6. Relationships between ear growth rate
(ERG) and crop growth rate (CGR; @),
and distribution ratio of assimilate to ear
(o) after full culm elongation stage. Each
character was expressed as relative value
of nitrogen response.

Crop Growth Rate) & F~DEHHER LR T
5., ¥7-EGR & CGR @ NO-N 12 #inR ol 11 5
VIE DOMEEEBES (r=0.874%%) Az b iieps, EGR LB
~OER O —EORGERIIZED b hith o e
(Fig. 6), Zoz &%, N X% EGR O#imnz, #
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ADEH IR 1T ¢ CGR DR AR LT
e &EHbb LT,

THwe, NHEREK X5 CGR Dy, #fiELR
(NAR: Net Assimilation Rate) o1 i & ¥ 3EHIEL
63 (MLAL: Mean Leaf Area Index) OIgIND &%
LIEFREN T e &2 i 570D, ThEtho No-
N 12 3% i 2R 5] o #H BY B Rk 38~ (Fig. 7), NAR ©
N O-N 12 #In=RRHE - Mo ER,» K &, COR
» N O-N 12 #4hn3 & D X doibd T\ IED B B %
(r=0.966%%) RHEH Iz, —J, MLAL 2T,
N 0-N 12 ¥R OFRH - O ERIVPE L, CGRD
FhE—EORGERIIED DR ok, O &
b, Nl L5 CGR o #ifnix, MLAL Titfe <
NAR OBICER IR T o ERBE S 7 & o T,

a
250 (— ~{ 250
=Y
a2 a
& . a s a
A
- A — 200
200 a
a =
—
=
o
= 150}— — 150
Z
7=0.966%*
100 p— 100
50 1=
1 i ! 1 i
507 100 200 300 100
CGR

Fig. 7. Relationships between crop growth rate
(CGR) and net assimilation rate (NAR;
A) and mean leaf area index (MLAI; ~)
after full culm elongation stage. Each
character was expressed as relative value
of nitrogen response.
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LERE L L THER TH T 2D LT, Hhi4
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SRR T B o TINHER A & SHEIN L R ¢
i1, REHESREIHMLLD & EMR- T, FHRI
BIFE LML, &< HH-1 8 N FEY
7o b DILEBIMGER L, SEBFTCHEL T B &
iz,

— e = A F BT, NIRRT SR
Bd o5, 1000k BIXH AT & EnTVBHD, Lo
L, ARBc T, N IR X » SR K & <
B U75%f# (HH-1) T, B3 L <L i
DT <, 1000 B8 & 2o 0 I 2 S WA T B I A % 5
htz, 1000 WEIBHRPH~RPCREINEBE T
HY, BIGHETINERRE O BN LR, B
—FERE oMM+ Sink OHIKEI LT, Fh
WRA 5-F5 s Source SO L B hic s & a5
LTWa,

IR o\ T ORI DR EE T TR 5 D3R
HRIZ LN C, BB a5 ok CIRBE S B
LARifig,  © o oRERINEE (EGR) n3EL <
BE ot, FLTZDEGR OB RE~DOE Y EIR
TR, UMEEREORIN S EECBEEL, that
I B DI AE 2T, UL, Z oo
DR BRI 1002 iz Tk 0, ELSOBED,
LOBGENRD - EELBRS, NHEC Ly EGR
PRI LR, ORI LA LT 5D
WL, EGR 2B F DI L7sds - 7R SR R 23
BNL, LS OBEL S ORMLEY OTER S < Ik
Bl s st (Fig 6), Lichio T, B~omysy
BLEEHTGE 5 & L IAKINBEHE R A B B & ekt
BOY FEEr N I L v e EERE & SRR O
W2 e E > CEGRFSET A LB hic{vwE A
bbb, —J7, NEREOHINC &S5 CGR o
W, FEoBML v NAR OB < B L,

Dbd%bLbsn s, NiBHoMEC & » BUEGRY
to b DEMEEEE (NAR) 238 L, CGR @& -
TEGR 0k d7cb L, BREHIEEEB o
FEODWeb D LHEINhD, 7ok, NAR #HET5S
FRE Uik, BARERES Y OXARAES, B%D



R

a A F O INHEEH & ERINE & OB 199

THREB ENELLN DN, SEEETTCohbLMRE
DE S5 NAR b o T B MO TiE, 5%35
CEE LRI CH B,

# E

B DRI B 3 DD E S &R D HE = -
¥ REA AR LCEL F 1088 & 5 Ry, 5900
LEEMIEKEE (0, 3, 6, 9, 12kg/10a: NO~N12) i
WURE L, ERRICORM - MERZEE YL T
BE LY, WHESE S X O ORB#IE & ORSHED
WTEBRRF Lice EBRIKOB Y TH B,

L NEBEOWIC Lo T, IRH - 40ET
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THBNETL 72,

4. NREIEBRKGEDOEAFEMOBFRY, NOZEEL L
Fo& & N 12 OAExHE (N O-N 12 8550%R) % - TH
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LAY OB, ST, NEREoWMne & $
S TRA L,

5. BB AR O CNERBSH I LR i <
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Summary

Fifteen spring wheat (T'riticum aestiuum L.} geno-
types that consist of five varieties and ten strains
originated from four crosses of three foreign
varieties and two local varieties were grown under
five nitrogen fertilizer levels (0, 3, 6, 9, 12 kg/10a).
Differences between these genotypes in nitrogen
response were investigated with reference to har-
vest index and its related characters. The results
obtained are summerized as follows:
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1. Application of nitrogen gave increase of
harvest index in nine strains and 4 varieties.
Among these strains and varieties, however, differ-
ences were found in degrees of increase. In one
strain harvest index was declined with increasing
nitrogen fertilizer, and harvest index of one
variety was not responded to nitrogen.

2. The strains whose harvest indices increased
with increasing nitrogen fertilizer had shorter
culms than those with adverse response. Under
four nitrogen fertilizer levels (N3, N6, N9, N12)
harvest index showed significant negative correla-
tion with culm length (= —0.696**, —0.615*%, —0.606
* ‘respectively).

3. Grain yield and total dry weight of strains
whose harvest indices increased markedly with
increasing nitrogen fertilizer were increased re-
markably by nitrogen fertilizer. Those strains,
therefore, had high grain yields under high nitro-
gen level.

4. NO-N12 incease ratio, as relative value at

N 12 level (N 0=100), was obtained in each chara-
cter for evaluation of nitrogen response. N 0-N12
increase ratio of harvest index had significant
positive correlation with those of number of ears
and weight of 1000 grains, namely, r=0.544* and
0.676™*, respectively.

5. In strains whose harvest indices increased
with increasing nitrogen fertilizer ear growth rate
(EGR) was rised after full culm elongation stage
by nitrogen fertilizer.

6. After full culm elongation stage NO-N12
increase ratio of EGR had highly positive correla-
tion with those of crop growth rate (CGR) (»r=
0.874%%),

7. Highly positive correlation was found be-
tween N O-N 12 increase ratio of CGR and those of
net assimilation rate (NAR) after full culm elonga-
tion stage (r=0.966**). Whereas correlation coeffi-
cient between N 0-N 12 increase ratio of CGR and
those of mean leaf area index (MLAI) after full
culm eiongation stage was not significant.



