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1 BMERABROCMEREHE, F, RPHRShFMMBTE TS

Table 1 Six generation averages and the deviations of F, generation average from mid-parent and heteroses of photosynthetic characteristics in spring wheat

o B R P78 AeFH (R
Generation average F,-MP  |Heterosis
& i
TOSS Characteristics P, P, ¥, ¥, B, B, (%)
%Sl % (mgCO,-dm=2-h~1) 27.018 24.330 26.278 24.400 27.681 24.556 0.604 —
Net photosyntheric rate
BMTFHRER (cm?) 43.485 70.757 60.512 53.845 49,748 59.845 3.301%% —
[HIFE 4 = Peduncle area
Tlangyeeg 3 HEHEH (cm?) 41,156 54.665 47.057 44.283 44,174 47.837 | —0.854 =
% Flag leaf area -
Bl =HER (cm?) 34.780 38.388 36.199 34,338 34.526 37.570 | —0.385 -
THE15 2nd leaf area below ear
Tncghnng B =HER (cm?) 22,903 25.022 23.103 22.827 23.794 24.985 | —0.860 o
1%5) 3rd leaf area below ear :
LAl (mg-em™?) 4,791 4.577 4.984 4.822 5.068 4.834 | 0.300%* 4.028
Specific leaf weight
A EE (mgCO,-dm™*-h™") 25.904 21,407 22.220 22.475 22,968 21.189 —1.436%% e
Net photosynthetic rate
FFHAEEHR (cm?) 45.980 56.390 60.017 54.716 52.982 59,283 B.832%* 6.432
[FIfE 4 5 Peduncle area
s, ke BEHTER (cm?) 39.798 51.979 53.816 46.835 45.295 52.109 7.927%* | 3.534
v Flag leaf area
' Bl=HER (cm?) 34,317 43.424 39.044 40.496 38.004 41.839 0.173 —
Fjﬁ 506 2nd leaf area below ear :
At 200 B=Z=HER (cm?) 21.813 26.737 24.197 26.569 25.639 26.866 —0.078 -
an 3rd leaf area below ear
HH-E (mg-cm™2) 4,962 5.167 4,913 4,935 5.046 4.956 —0.151%* “
Specific leaf weight
T4 5 HtA i (mgCo,-dm=2-h~) 27.287 23757 24.562 23.937 25.934 25.421 —0.960% —
Xiangyang 4 Net photosynthetic rate
X
M 491 MTFHEmERE (cm?) 44,036 56.478 54.650 49.068 47.882 52,217 4,394k L
(1) Peduncle areal

5 ** G BINTE 0.05 A1 0.01 K kB,

*, ** Significant at 0,05 and 0.01 probability level, respectively,
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Table 2 The frequency of plants over larger parent in the F, generation

about net photosynthetic rate,

A &
e 1 I 11
% B ¥ o
B RFTHE A 63 36 85
The plants over
larger parent mean % 24,23 19.57 23.55
3 L S
BEimERERE Number ) 5 "
The plants over the max.
in larger parent % 1.154 2.174 1,939

Ae O EBIRIE, MEAS | HEHERE F CPFSE0SRT/IMERA,

MPH 4 S XIE 1 SHEHEE F, RPSREISERE, GRS, HFEH

2. A, B, C REn%

MILH—EREE F R, R REFEBERAS,
HEERN, DE X HRCFEE LR O 6o

55— A T XEREE M E P55

A, B, C REREFFMNERALZLIEAAEERRIEAARERAT, RE RNk

WA SRR RRTHE, MG R AU ERE, W3 RENEHNEELEEER,
BMBREFABREER HEERBGR3), REHEE I #THRERFE & k-
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Table 3 Scaling test on photosynthetic characteristics in spring wheat

5 : R B
a & & i Scale
Cross Characteristics
A B C
b At 5
Net photospmtheric rate | 2+0669H0.7810%% | —1.4945+0.7456% | —6.3034:11.3683%*
BTFHRER i
A la are; 4.50134+1.8826* |—11.5790+2.0888%* | —19.885543.6394%=*
: et E 7
Flag leaf area 0.134241.4089 —6.0469+1.4947%* | —12,.8029+2.6414%*
2 |
B EHR
20d leat ares bolow eap| —1-9255£0.9524% | 0.560941.0144 | —8.21372.0216%*
B=HEHR =
i Tatk s thlbive keax 1.582840.8295 1.845540.8866% —2.824241.7146
Specific leaf weight 0.36134+0.0841%* 0.1076+0.0937 —0.050240.1720
B E R = 5 i
MeE st atherl s 2,18704-0.7553%* 1.249240,7054 | —1.849741.4970
AT A5 AR —0.031842.1865 2.160341.9751 —3.540244.5955
Peduncle area
R T B —3.0233+1.6227 —1.5772+1.6544 —12.0673+3.4709**
Flag leaf area
il
B ZHER 5 -
20T st Fooa hiliey i cag] | 29848811.0658% 1.21114+1.0986 6.1565+2.3195
BH=MEH %
3rd leaf azen below ear | 5-26747E0.8515%% | 2.7989+0.7259%* | 9.3327+41.7204
M E SRR e
Specific leaf weight 0.2166+0.0875 0.167240.0868 0.215240.1780
e gt S % | *x
Rk photosyﬁthctic e 0.0189+0.8500 2.5236+0.7790 4.419241.4174
III
HT HHEHR —2.921842.1538 —6.693241,9115%* | —13,5413+3.5391**

Peduncle area

*, ¥ B AFE 0.05 71 0.01 K FE LB,

*,%% Significant at 0.05 and 0.01 probability level, respectively,

Bk, HAMREDE L AREEE % R 1% APAHE L. 1 EBRIEN BTN
BRI R, EHOHE A, B, C RE, IRRESE D ERE. Bk, BaA TR T
45 BT B , o MR O3 14 15 R G PR e - BB AR & TR AOMRRE , US| AR
o 55 fr 35 IR (R 32 1 FARC R

. EEAMEENGERE

6 ZHEREER 3 M4 6 MERA m,[d].[h].[]. []5 [1] 6 MEEFEMRIEH
(F4),H4 I PETHHERN [, 61 1 3SPMZEERESREEEZEKE. 5
A, B, C RENKERAHE, MEKSRENR P RITEEZAZRZAKFGE ), 01K
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Table 4 The expectations

4 BORESBMRANMBEMEEHE

of six genc-effects on photosynthetic characteristics in spring wheat,

4a & ® d i i
Cross Characteristics o Ld] [h] [l il By
ot A 18.798-F1.367%% 1+3444-0.265%* | 14,928+3.352%% 6.876-E1.341%% | 3.561--0.970%* [—7.44842.123%*
Net photosynthetic rate
T 5 A R ; J390sx  T13.636% | 5 yegig 2 3.80543.3 4 ok %
ook W pdhad 53.316-+3.399 0. 7430k 7948.300 805-43.317 | 7.078-42.450 12.27545.325
41.02042.451%H—6.754--0.534%% 7.014-£6.015 | 6.89042.392%* | 6.18141.783%* | —0.978-4-3.886
Flag leaf area
i
B R 29.741-41.830%4H—1.804-4-0.304%* 11.92944.286%* 6.8421.787%% | —2.480+1.188%] —5.47142.651%
2nd leaf area below ear v
Bl=H- TR 17,7101, 436%%—1.060-40.320%%| 15.073-53.409%% 6.253--1.400%% | —0.263-10.964 |—9.681-42.220%x
3rd leaf area below ear
. EMHE 4.16540,162%% 0.10740.034%*% | 1.807-0.388%* | 0.519-0.158%* | 0.254-40.110% —6.985;1:0.244**
Specific leaf weight
ot pliE 25.242-41.499%# 2 s | — * -1, -
g phms;mctic h 4241. .24940.278 8.045+3.520 586-+1.473 0.9384-0.946 | 5.023+2.141%
BT i RIE 45.516-4.528%%—5,20540.648%% 22.298+10.467% 5.669-4+4.481 | —2.192+2.561 | —7.797+6.375
Peduncle area
M- * gt
Flag leaf area 38.42243.363%%—6,0914-0.559%*%| 18.26147.853% | 7.46743.317% 1.4464+2.022 | —2.866+4.834
i
B M ER sk A iy L
gy (e RS e ] 41.16842.291 4,55440.357%% —0.562+45.320 | —2.29742.263 | 1.43741.338 1.562-43.248
B=HmER o s &
G el Wi ) 25.54141.675%%—2,462-40.292%% 5.45643.869 1.266+1.649 | 2.46940.990% [—6.800--2.337%*
1 2 i
sibdrd L 4.80040.167 0.103-40.034%4 0.428--0.393 0.265:[:.0.164 0.384--0.108%* 0.3140.244
b gt e ok ; w | ] *
7oy phoms;zhﬂic e 18.5604-1.320%*% 1,76540.300%* | 15.506--3.288%% 6.962+4-1.285 2.505-1.003% |—9.504-F2,144%*
1
BT TS RV B 46.33042.995%%—6.22140.702%% 2.6314+7.573 | 3.926+2.912 | 3.77142.343 | 5.68945.155

Peduncle area

* R Gy BIDEAE 0.05 F1 001 #ERAKY LB E.

* %% Significant at 0.05 and 0.01 probability level, respectively,
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Table 5 The expectationes of different numbers of gene-effects on photosynthetic characteristics in spring wheat.

a &

L S,

Cross Characteristics g [d] [h] [il [i1 [11 X2
ke pﬁzﬁ:ﬁy‘ffdc oo | 18798136750 1.344:10.265%% | 14.928:43.3524% 6.876:H1.341%% | 356100, 9704% |7 448421232 -
s TRVEETRTELS B e — 572141, 150%% | 6.98242.447%% | 9.223F1.516%* oy
¥ha o teaf arck 41,2340 1. 101%%(—6.617£0.531%% 5.14141.743%* | 6.12941.319%* | 6,1781.777%* g 6.473%
I —
pog 1 ITHIR . | 29.74141.8304H—1.8040. 39444 11.920:14.286%% 6.842:£1.7674% | —2.480k1.188% —5.471:£2.681% -
srd 1o EMBL | 177694145154~ 1. 11910, 241%%| 15.047:£3.442%4 6.397 £1.416%% e —9.69342.249%% 0.665
Spedﬁftg'—fwcight 416540, 162%% 0.107-0,034%* | 1.807--0.388%* | 0,51940.158%% | 0,254:£0.110% [—0.988:-0. 244 .
Mot phr B e | 5190149803 2.087:£0.225%% | —7.890:3.516% —1.560+1.473 2 4.919-£2.138% 0.984
e 51,4500, 5899 — 5. 57640, 559%4 895611, 143%* - - * 2.895
Flf’lﬁgjm 40.04741.530%% —6,09540. 550%4(13,656£2. 138*% | 5.50441.677%% | —1.44+2.015 “ 1.266
1
2ad ‘cﬁjfiﬁﬂow car | 41-00610.491%¥ —4.52440.355%* - —2.00040.655%* 1.460+1.346 (—1.896+40.853* 0.359
B GEIZMER | 24.246:£0.200%4— 2.464£0. 290 8.264-41.179%* = 2.5504-0.999% |—8.,45741.157%* 0.886
Spcdf}f 1itfi;gight 4.97640.037%%—0.10440.,034%* 0.0074:0.055 | 0.381-40.108%*% | —0.06040.068 1.197
et phﬁzfﬁtjfﬁc rate | 18+560:£1.320%% 1.765:0.300%* | 15.50643.288%* 6.96241.285%*% | —2,505+1.003%—9.50442.144%* A8
T o T 47.34640.753%* —6.206+0.700%* 2 2.94441.080%% | 3.67942.324 | 7.37241.720%* 0.123

* wk A RIEE 0.05 1 0.01 K E LK.

* ** Significant at 0.05 and 0,01 probability level, respectively,
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—RAPERABBES AR, FEDMREOMERR d 712524 R e A
% [d] fHo Hit,Z%& 5 h 3 MALMHR LA ER [d] EEREEENT [h] EHR
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BUARAAERARH,

BT P A/MERA, P HRERA, FrLI7E R 4 8 U &M T B R
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e R H A HEAARAE 110 [h] EAZIBZAE, 44 Oh] EREE,. &
ZRGERFOTAESUERNZEEARR. ZEEARRNE 2 EFRERYE
5 LU X R B RO EE, Bk X BEERE AR, X B
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AATEGHE 3HERY [d] ER [h] EROSEEER, NN S8 HER
Pl 4 7 A T P 7 o A 5 i 2 DR 3 T 0 28N Ll 1 vt 7 ) B B 5 o X
PR ERRRMYE X UL EERAEEARZRIAR, BA[LEERNMES A
R ZAKEIEHARYE X BHR T EARMENEE,

EAS T, ER [d], [hl, [l [] A1) AEEEKE T H 5 ER T EK
¥ ZFE M ERB R MERE ., BN RR R E R AR EE EENER.
it [d] AT [h] &, [d] EAFRER DN, TTREH TAH X ERE SRS
BEiRo MELAA T & [h] 5 [l 1] BALEERESRABBEAE, Mk
BRI x B REEEEER

®6 BOEASHRFHR/BEENENMBASARMAI L

Table 6 The comparison between expected and observed heterosis (absolute) of
photosynthetic characteristics in spring wheat*

AR R & WA
A aracteristics
£a8 Heterosis :
g <P e =gt BT BHER | B-HER | B=EHER HHE
ST (FnLM;’::ﬁ) Net p?mtosy- B R Flag leaf [2nd leaf area3rd leaf area| Specitic leaf
nthetic rate [Peduncle areal area below ear | below ear weight
Eﬁ%ﬁd /—0.740 —10.112 | —7.605 —2.188 | —2,162 0.193
i
Oﬁﬁﬁd 0 0 0 0 0 0.407
E?p%ﬁd —3.498 3.38 1.967 —0.628 —2.657 —0.201
11
O?Sffd : 0 3.627 1.837 0 0 0
rﬁ%ﬁa =2.725 | 1 =1,978 & - =3 -
I - :
TR 0 0 = e = ol
Observed

* U ERFMLEN SN 0,

* Where observed heterosis is absence, O is written.

A TIESAERRZEERARER, Mather F Jinks (1982) AT KBS HIER
giich [h] A [1] B S AHEE AR KER S S NRERERT AT &, R’
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m [h] E5 (1] ERASHER, EAMERLRNZEERFRSEESMRE, Kz
[h] E5 [1] EHHSHER, BEFEBEMNLEERIRESE LS 0B RILEN,
A RM R Ak SR B T L E R R TR AR S A
¥, EAMBTHAER S ERSER (b ERBERERDETHLMER, Lk
REVEIME B EE SR %E, Mather 1 Jinks, (1982) FrifoE g /e
RAMZ TSR EEET R B A ERBE S T 3 B EER 2, i
T B BE ML 40 5Y

%ﬁ&Iﬁ&ﬁﬁmﬁw%gﬁsﬁﬁxﬁﬁ%ﬁI%—hu=nﬂ—[ﬂ,ﬁ&ﬁ
fEFR Fy — Piw = ([h] +[11) — ([d] +[i]) WARSLHE (Mather R Jinks,
1982), KBWAFRHMIEREGHS | (M BERMAS T FoRE T 48 B e m A
WEME 6), AL WMl HAERRATFERABAORFRBIERYLE, NG YRR
WA I, HIBLRO TR (B A 2RI B JeFh it 3%, T L B0 B R B ASCHrit
RHSHEREL AL F, RREIB LY, BdntHs SMEREN S RIEE
AT, T HE SR RA %, B e A7 8 A ik b B R B 3, 1 e, N (R
RREIE AT R LB SE XS, [hMESIMER S EEN A AT A e,
i % A EEE R,

g

XUFE S5 (1980) FIFRIRIE 5 (198) A0 b AR EMBMR, ARKR F Rp%
HeERSERE L, BETESS M, AAZMASERE N MAST. XhFeE
R RIAE G BIOGBR RO R HATERR—RF & A SRR R

FREIEE SR> ¥ A IR A B R (L S MR A SR T AR DO S FL 3 BE A B2 B 2 AT
PRI AR G5 B, 19805 RIERES,1982) , BRI | BEL B K S CO, kRS
SR A& RO BUR (PRI, 1981) , [T B R WOk RS Ha B E k. MR L
§h, Hayashi F(1977) Wi 78 KRB R I & k38 52 28— L DR 361, A5 30408 25 (1984) A
AR RH T RZHETRAERERARNTHIER, bED HYE KBRhETES
REPERALHAR, HINHEXHFR TS LA RRE T EREEHBEATEN. &
R X ST R A [d] EER A BN E EKE, 2 00 ik s 3t
BNZENEGERBIETBRER, ARERBELERZHH BT (FRERS, 1984),
A RENELE BRERREREBARNR, EEFHPRIXENN RS LS ERL
£, U= BRSNS SRR S @t A E R R 23, A TR B ISR T
RO RE RS RS A ERaE X & AR oK
Rorta, FillE F, REDEBASATRESEHBRER, £ F RbEHE 1.154—
2.174% WEHRSEARREL T EERATORSHE XiEH 2L R EER S
EHBFEEERHRUREBEARE RO, ENX E REBEAAETESNS
MRS EEEOM K. XTHEAMEL P REA, XFEES (19%0) Fllew
12 MAEAETRBSRIAA RS, MXEBESREAREORE (HRTS,
1984)0 ARE 3 MAAGHBEEGEEE F, REERBEIN, HAHAIABS F, KT
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BRRA T RERA, Bt AR MmAaE, BEE4 1 F RESHEAREDSR
M [h] BB, BRI ESEE AR TR T BRES, 5 Mk SRERMES I
K RO R R R e 2o 3 1 ROE SR AT A0 8 & Ry B B e B /N Th 2 i
B AR S B A R SR B A s, SRR AR R 2 (1984) FISE & E M5 i — B, it
TEIERES (1984) % /032 M L 36 o UBUA 8 0748 e 0 3205 7 SR 4 5 S O 4k i
5, BHFERSLAIRDNER. AXEREE LS EEWREEASRBUESR
VKRB %2, bl By AREB R RBNE ERE, BTSSR RR T AR
B, E¥RAEERBRAEENE o U ERRESFGER LHSE, B AR
5, TEEBRARRERE R, FIEETFHERLRREEFEE - BNENNEARE
T.&kBE TOEELEIAMNATES, TdbaEE s HNIENH T co, )
AR, A0 ) A 8 S A R e RO & B ) , (L BRI S TR , TR P T 53 B BEAR B3

— R H K A E RN AR BRI S RS RS (KRS, 1982; MR
A%, 1984) , HAEFI THEE AR, FEFFTHM B SH A ERE S E AR (RIERS,
1982), LEMFEEKTE Fa REESS 6, EBEAK AP E AR EHEX TS
BRI GRS ,1984)0 AR 4 2 XITE 1 SPLM EX NSRS
HELZE L ABGRRRER, F, REAMILY, P A K ERA 85
R E. B RMMRA B, B M ERo E8 R E, BRI T R R Tk
R RIAE E e I o ATRKAY S — 42 T W 8 09 2 S /N T 22 B e - 7 i
RIAIZERAHE, 7685 FbhEs 2 RANERLZAH T EERRS B ST g%
T8

 REREAAAEEARE EBOLAERLH AN BREERASE, SEINE
¥ 40—50% WE T NGB RERARLEN, BEERREHFFRUBESH—&
PR G TR HN A R MR R B Y R EERFEA“E” (Evans %,1976),3X
EHENEPBI o MNEHERBIEEAE 28 (Kraljevic-Balalic, 1973; {LIEHE;
1979,1983; BREE YT %5, 1984), A X /NEM FHAEBIREHMERE . ARX% IR 3
A T R 3 1 B A T B M R 5 A PR R S R s VB TE B (1983)i89 7 A AR
MO E AR, TOEAM 4 5% IH 1 34 A fofer @ Rpk e R AR - HmE
R FALLE R R TR, SIA AR — Bk /N30 T B8 4 b in i B AR e
KA FIETEME, 1983 s BRAE YR 45, 1984) . E A B FIES, HEAKRM L BEEHEIF
EREERANERE, DN AT ERREERVE, BEREAZEHIEERD
Eh, MTHREFIHERR, R AAETHAERSYEYE, Ehanassim
g, B RPHBCETREM. X TR T RERQBEREHR, B kg
TP, T A B AR (PR 25, 1984) , A SO % T I X R RO E 251 i, 22
LHRAMERMERE T T ANEROEN. Sk 5XEE RN NEIRLS AR
5, A A AT A k- B R, EA A BRI I S R B AR B, B
WA B EHR LT Ro

S N B
REFX—(BE T, 1981 HIRDEA SR 1S R Z R T 9B 47 R
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A GENETIC ANALYSIS OF SIX PHOTOSYNTHETIC
CHARACTERISTICS IN SPRING WHEAT

Gao Guogiang  Chen Jixian

(Norzhwest Plateau Institute of Biology, Academia Sinica)

Net photosynthetic rates, peduncle areas in three crosses and specific leaf weights, areas of
flag leaf, second and third leaf areas below car in two crosses in spring wheat (Triticum aes-
rvum L.) were observed. Gene effects were estimated from generation averages of six popula-
tions-Py, P2, Fy, Fe, By, B..

The results indicated that the photosynthetic characteristics were all quantitative ones con-
trolled by polygene. The additive genetic effect played a very important role in the inheritance
of all the above-mentioned characteristics. The dominant genetic effect was of significance as
well, but varied in different crosses as to the peduncle area, specific leaf weight and second
leaf area below ear. In all the above-mentioned characteristics highly significant non-allelic
interactions were estimated, except the peduncle area of cross 1I, for which the additive-domi-
nance model was perfectly adequate. However,the inheritance of flag leaf area of cross I
couldn’t be adequately explained with the digenic interaction model. It was found that the du-
plicate types were ones of predominant interaction on the net photosynthetic rate, areas of second
and third leaf below ear and specific leaf weight.
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